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Abstract 

We fail to teach students to think critically about the Web in schools within the United Kingdom 

(UK). This is a problem. It is also the focus of this thesis. As a teacher, I feel this problem is an 

unacceptable status quo. One that ensures we fail to empower young people as knowledgeable 

citizens of society and the Web itself. So, I offer here an original contribution to knowledge in 

order to change this, through a research investigation that aims to move us in the right direction. 

It is a contribution because it begins to solve the problem of a lack of critical education about 

the Web in schools through reporting the findings of a participatory study. This study sheds light 

on how we might develop principles for Web education in two schools within the UK; my thesis 

offers a foundational framework for pedagogy about the Web that can be used in schools. It 

analyses the views of teachers and students, actors with much experience in this landscape, about 

issues surrounding teaching and learning the Web, at a time when such views have not been 

adequately considered. Their insight was necessary to better understand the status quo.   

Hence, this thesis arose from a desire to explore the problem described above, particularly from 

the view of those most directly involved: teachers and students. I aimed to discover what was 

currently taught about the Web within UK secondary schools, any strengths and weaknesses, 

and how we might approach it in the future. I set out to learn what actors felt about teaching the 

Web and learning about the Web. To do so, I asked how it might be done differently and, through 

this investigation, what original reflections could be forged. I aimed to make these capable of 

informing future educational development. Hence, I formulated four research questions:  

1. How is the Web currently taught in schools?  

2. What is the insight of teachers and students? 

3. What might an alternative intervention look like?  

4. What is the critical reflection and lessons we can learn from that? 

To answer these questions, I adopted a design research method. I produced a co-constructed, 

mixed-method study that interviewed a sample of 49 students, aged 11-18, and 20 teachers, of 

varying positions and ages, located in two different schools. These interviews informed my 

thinking, as well as topic choice, for a teaching intervention design. I deployed this as a six lesson 

teaching intervention with a total of 20 students. These students were split evenly into two 

classes, one located in each school. To reflect upon my intervention, I then gained feedback from 

10 teachers and those same 20 students. Both groups appraised my concept through a post-study 

questionnaire. Web Science, the interdisciplinary banner I fly my intervention to teach about the 

Web under, has never charted this course before. With this in mind, my investigation frames an 

unorthodox manifesto for future researchers to build on. 



 iii 

Table of Contents 

Abstract  [II]          

Table of Contents [III] 

List of Tables             [VII] 

List of Figures  [IIX] 

List of Appendices/Accompanying Material   [XII] 

Author’s Declaration [XIV] 

Acknowledgements [XV] 

  

Chapter 1:    Teaching The Web [1] 

  

1.1    Framing the Problem [3] 

1.2    Formulating Research Question [7] 

         1.2.1     Following the Landscape        [9] 

1.3    Furthering My Rationale  [15] 

         1.3.1     The Web [16] 

1.4    Concluding Remarks [21] 

         1.4.1     Contribution to Knowledge [22] 

  

Chapter 2:     Knowledge, Power and Pedagogy [24] 

   

2.1     Being Critical  [25] 

2.2     Empowerment [26] 

          2.2.1     Knowledge & Power [29] 

          2.2.2     Knowledge: An Empowering Asset [31] 

          2.2.3     Power: An Outcome of Knowledge [34] 

2.3    Tentative Principles for Web Education [38] 

2.4    Concluding Remarks [41] 

  

Chapter 3:     Sociotechnical Web Education [44] 

  

3.1    Designing Educational Knowledge [45] 

         3.1.1      The National Curriculum For Computing [45] 

         3.1.2      The Web We Want Campaign [51] 

3.2    Teaching the Sociotechnical Web [56] 

         3.2.1      Heterogeneous Networks [57] 

         3.2.2      Sociotechnical Semiotics  [59] 



 iv 

                        3.2.2.1     Actor-Networks Need Actors [61] 

                        3.2.2.2     Actor-Networks Need Power [62] 

                        3.2.2.3     Actor-Networks Need Stability [63] 

                        3.2.2.4     Actor-Networks Need Distilling [64] 

3.3    Concluding Remarks [65] 

  

Chapter 4:     Research Methodology  [71] 

  

4.1     Qualitative Research [72] 

           4.1.1     Design Research [73] 

           4.1.2     Design Research Case Studies    [75] 

4.2     Design Research:  Interview Sample         [77] 

           4.2.1      Interview Sample: Teachers [79] 

           4.2.2      Interview Sample: Students [80] 

4.3     Research Ethics [81] 

4.4     Analysis: Teacher Interview Sample [82] 

4.5     Analysis: Student Focus Group Responses [84] 

4.6     Triangulation  [84] 

4.7     Validity [85] 

4.8     Design Research: Teaching the Web [86] 

          4.8.1     Intervention Sample: Student               [88] 

          4.8.2     Intervention Data: Analysis & Presentation of Data 

          4.8.3     Intervention Data: Sourcing Reflective Feedback 

4.9     Concluding Remarks 

 

[89] 

[90] 

[91] 

Chapter 5:     Interviewing Teachers  

 

[94] 

5.1     School A: How Well Are Young People Taught About the Web?    [95] 

5.2     School A: What Are the Priorities/Challenges of Teaching the Web? [98] 

5.3     School A: Do Teachers Understand the Web? [100] 

5.4     School A: How Is the National Curriculum for Computing Perceived and       

          How Does This Inform Pedagogical Thinking? 

[103] 

5.5     School A: What Was the View of an Intervention to Teach About the Web    

          Informed by Web Science? 

[105] 

5.6     School A: Micro-Reflection  [106] 

5.7     School B: How Well Are Young People Taught About the Web                        [107] 

5.8     School B: What Are the Priorities/Challenges of Teaching the Web?      [109] 

5.9     School B: Do Teachers Understand the Web?      [113] 



 v 

5.10   School B: What Is the Opinion of the National Curriculum for Computing   

          and How Does This Inform Pedagogical Thinking? 

[116] 

5.11   School B: What Was the View of an Intervention to Teach About the Web  

          Informed by Web Science? 

[117] 

5.12    Concluding Analysis: Teacher Interview Design Phase [118] 

  

Chapter 6:     Interviewing Students       [112] 

  

6.1    School A: Year 7. 8 & 9 (KS3) Focus Group Analysis   [123] 

          6.1.1     School A: What Were the Priorities Students Felt Young People    

          Needed to Be Taught About with Respect to the Web? 

[123] 

          6.1.2    School A: What Is the Opinion of the National Curriculum for    

          Computing and How Does This Inform Pedagogical Thinking? 

[127] 

          6.1.3    School A: What Was the View of an Intervention to Teach About   

          the Web Informed by Web Science? 

[129] 

6.2     School A: Year 10 & 12 (KS4/5) Focus Group Analysis   [131] 

          6.2.1     School A: What Were the Priorities Students Felt Young People  

          Needed to Be Taught About with Respect to the Web?  

[131] 

          6.2.2    School A: What Is the Opinion of the National Curriculum for  

          Computing and How Does This Inform Pedagogical Thinking? 

[134] 

          6.2.3    School A: What Was the View of an Intervention to Teach About   

          the Web Informed by Web Science? 

[136] 

6.3     School A: Micro-Reflection  [137] 

6.4     School B: Year 7, 8 & 9 (KS3) Focus Group Analysis   [138] 

           6.4.1 School B: What Were the Priorities Students Felt Young People  

           Needed to Be Taught About with Respect to the Web? 

[138] 

           6.4.2 School B: What Is the Opinion of the National Curriculum for  

           Computing and How Does This Inform Pedagogical Thinking? 

[140] 

           6.4.3       School B: What Was the View of an Intervention to Teach About  

           the Web Informed by Web Science? 

[142] 

6.5     School B: Year 10, 11 & 13 (KS4/5) Focus Group Analysis   [144] 

          6.5.1 School B: What Were the Priorities Students Felt Young People  

          Needed to Be Taught About with Respect to the Web? 

[144] 

          6.5.2       School B: What Is the Opinion of the National Curriculum for  

         Computing and How Does This Inform Pedagogical Thinking? 

[147] 

          6.5.3       School B: What Was the View of an Intervention to Teach About      

          the  Web Informed by Web Science? 

[149] 

6.6     Concluding Analysis: Student Interview Design Phase [151] 



 vi 

  

Chapter 7:     Teaching the Web in Schools [154] 

  

7.1    Approaches to Teaching the Web  [155] 

         7.1.1    Linking Interview Data with Design Decisions  [161] 

7.2    Teaching the Web in School B  [161] 

         7.2.1    School B: Observations from Lessons 1-3 [161] 

         7.2.2    An Intervention Course Correction [174] 

         7.2.3    School B: Observations from Lessons 4-6 [175] 

7.3    Teaching the Web in School A    [181] 

         7.3.1    School A: Observations from Lessons 1-3 [181] 

         7.3.2    School A: Observations from Lessons 4-6 [192] 

7.4    The Virtual Web Scientist [196] 

7.5    Concluding Analysis: Teaching the Web   [198] 

  

Chapter 8:     Reflections from Teaching the Web  [200] 

  

8.1     Student Feedback [201] 

8.2     Teacher Feedback [210] 

8.3     Additional Feedback [218] 

8.4     Validity of Findings [222] 

8.5     Concluding Remarks [226] 

 

Chapter 9:     Towards Principles for Web Education  

 

[200] 

  

9.1     Contributions of the Study [230] 

9.2     Limitations of the Study [234] 

9.3     Future Work  [235] 

9.4     Recommendations & Summary [236] 

 

 

 

Appendices   [238] 

Accompanying Material [292] 

Glossary  [325] 

Bibliography     [329] 

 

 



 vii 

List of Tables 

 

Chapter 4:     Research Methods  

  

[Table 1]: Interview Sample Teacher Demographic Table [School A] [79] 

[Table 2]: Interview Sample Teacher Demographic Table [School B] [79] 

[Table 3]: Interview Sample Student Demographic Table [School A] [80] 

[Table 4]: Interview Sample Student Demographic Table [School B]  [80] 

[Table 5]: Intervention Sample Student Demographic Table [School A] [88] 

[Table 6]: Intervention Sample Student Demographic Table [School B] [89] 

  

Chapter 7:     Teaching the Web in Schools 

 

 

[Table 7]: Side-by-Side Table of Design Themes Added from Research Data                    [160] 

[Table 8]: Student EXPB1 Critical Thinking Initial Self-Assessment                                 [161] 

[Table 9]: Student EXPB2 Critical Thinking Initial Self-Assessment                                  [161] 

[Table 10]: Student EXPB3 Critical Thinking Initial Self-Assessment                                  [162] 

[Table 11]: Student EXPB4 Critical Thinking Initial Self-Assessment                               [162] 

[Table 12]: Student EXPB5 Critical Thinking Initial Self-Assessment                                [162] 

[Table 13]: Student EXPB1 Critical Thinking Exit Self-Assessment                                   [180] 

[Table 14]: Student EXPB2 Critical Thinking Exit Self-Assessment                                   [180] 

[Table 15]: Student EXPB3 Critical Thinking Exit Self-Assessment                                   [180] 

[Table 16]: Student EXPB4 Critical Thinking Exit Self-Assessment                                   [180] 

[Table 17]: Student EXPB5 Critical Thinking Exit Self-Assessment                                   [181] 

[Table 18]: Student EXPA4 Critical Thinking Initial Self-Assessment   [182] 

[Table 19]: Student EXPA5 Critical Thinking Initial Self-Assessment                                [182] 

[Table 20]: Student EXPA6 Critical Thinking Initial Self-Assessment                                [182] 

[Table 21]: Student EXPA7 Critical Thinking Initial Self-Assessment                                [183] 

[Table 22]: Student EXPA8 Critical Thinking Initial Self-Assessment                                [183] 

[Table 23]: Student EXPA4 Critical Thinking Exit Self-Assessment                                   [195] 

[Table 24]: Student EXPA5 Critical Thinking Exit Self-Assessment                                   [195] 

[Table 25]: Student EXPA6 Critical Thinking Exit Self-Assessment                                   [195] 

[Table 26]: Student EXPA7 Critical Thinking Exit Self-Assessment                                   [196] 

[Table 27]: Student EXPA8 Critical Thinking Exit Self-Assessment                                   [196] 

 



 viii 

List of Figures 

Chapter 4:     Research Methodology  

  

[Figure 1]: Generic Design Research Model (Wademan, 2005)                                              [74] 

[Figure 2]: Process Model- Design Research Methodology in This Thesis                                  [92] 

  

Chapter 6:     Interviewing Students  

  

[Figure 3]: Process Model- The Desensitisation of Web Learning                  [153] 

  

Chapter 7:     Teaching the Web in Schools  

  

[Figure 4]: Hattie & Timperley (2007) Feedback Model to Enhance Learning                    [156] 

[Figure 5]: The Adapted Student Friendly Feedback Model Used in the Intervention          [156] 

[Figure 6]: A Questionnaire Used to Enable Student Feedback [157] 

[Figure 7]: A Critical Thinking Verb Starter Activity from Lesson 1 PowerPoint               [158] 

[Figure 8]: Template for Self-Assessment Initial/Exit Starter/Plenary Activity                   [158] 

[Figure 9]: Exemplar Starter/Plenary Intended Lesson Objective FrontPage                       [159] 

[Figure 10]: An Example of Open-Ended Questioning in Lesson 2                                     [160] 

[Figure 11]: Twitter.com Tweet- Online Editing of Berenstein/Berenstain Bears               [166] 

[Figure 12]: Revised Starter/Plenary Intended Lesson Objective FrontPage                       [167] 

[Figure 13]: Student EXPB6 Blog Workbook Extract of a Google PageRank  

                     Formula 

[167] 

[Figure 14]: Student EXPB2 Blog Workbook Extract of a WIRED Style Cover Page [169] 

[Figure 15]: Student EXPB5 Blog Workbook Extract of a WIRED Style Cover Page [169] 

[Figure 16]: Student EXPB6 Blog Workbook Extract of ANT Translation Sketch             [170] 

[Figure 17]: Student EXPB4 Blog Workbook Extract of a Top Trump ANT Card             [171] 

[Figure 18]: Student EXPB3 Blog Workbook Extract of a Top Trump ANT Card             [172] 

[Figure 19]: Student EXPB1 Blog Workbook Extract of a Top Trump ANT Card             [173] 

[Figure 20]: Student EXPB4 Blog Workbook Extract of a Privacy Debate Task                [174] 

[Figure 21]: An Extract of Slide 5 From Lesson 5 Before Revision                                    [174] 

[Figure 22]: An Extract of Slide 5 From Lesson 5 After Revision [175] 

[Figure 23]: An Extract of Slide 16 From Lesson 4            [175] 

[Figure 24]: Student EXPB5 Blog Workbook Extract of a Modest Pizza Ontology            [176] 

[Figure 25]: Student EXPB6 Blog Workbook Extract of Restrictive Property Triple          [176] 

[Figure 26]: Student EXPB1 Blog Workbook Extract of Partial Complex Ontology           [177] 



 ix 

[Figure 27]: Student EXPB4 Blog Workbook Extract of a Complex Ontology                    [177] 

[Figure 28]: Student EXPB1 Blog Workbook Extract of IOT Debate Notes                        [178] 

[Figure 29]: Student EXPB4 Blog Workbook Extract of Witty Meme Applied to     

                     Task      

[178] 

[Figure 30]: Student EXPA4 Blog Workbook Extract of Lesson 3 Observations                [183] 

[Figure 31]: Student EXPA9 Blog Workbook Extract of a Modest ANT Tracing               [187] 

[Figure 32]: Student EXPA7 Blog Workbook Extract of Smiley ANT Hybrid    

                     Network     

[189] 

[Figure 33]: Student EXPA2 Blog Workbook Extract of a Non-human ANT Top  

                     Trump 

[190] 

[Figure 34]: Student EXPA2 Blog Workbook Extract of a Non-human ANT Top  

                     Trump 

[191] 

[Figure 35]: Exemplar of Slide 5, Lesson 4 Thinking Point [192] 

[Figure 36]: Exemplar of Anonymous Screen Casting in Mr Robot Amazon.com  

                     Promo   

[197] 

[Figure 37]: Exemplar of Virtual Web Scientist Screen-casting Extract of Lesson 1           [197] 

[Figure 38]: Exemplar of Virtual Web Scientist Screen-casting Extract of Lesson 4           [197] 

[Figure 39]: Extract of Child Protection/Safeguarding Training Course Certificate             [198] 

  

Chapter 8:     Reflections From Teaching The Web  

  

[Figure 40]: Reddit FrontPage for /r/rickandmorty During 2017 Net Neutrality  

                     Protests  

[200] 

[Figure 41]: % Comparison of School A/B Student Responses to Q1: Studying Web   

                     Science developed my critical thinking skills about the Web; I feel I can   

                     apply it now in daily practice. 

[201] 

[Figure 42]: % Comparison of School A/B Student Responses to Q2: 

                     Studying Web Science is engaging and provides me with valuable  

                     knowledge. 

[202] 

[Figure 43]: % Comparison of School A/B Student Responses to Q3: 

                      Studying Web Science draws on my opinions, insights and   

                      experiences from out of school. 

[203] 

[Figure 44]: % Comparison of School A/B Student Responses to Q4: When  

                      studying Web Science, I felt the learning was more about me, my  

                      usage and philosophy, so helped me to think. 

[204] 



 x 

[Figure 45]: % Comparison of School A/B Student Responses to Q5: The way  

                      assessment was approached was holistic, so formatively placed into   

                      learning in a way that I drove. 

[205] 

[Figure 46]: % Comparison of School A/B Student Responses to Q6: When  

                     studying Web Science, I was engaged to think about how we learnt,   

                     rather than just what we learnt. 

[206] 

[Figure 47]: % Comparison of School A/B Student Responses to Q7: When  

                     studying Web Science, there were clear objectives that studied   

                     social and technical processes. 

[207] 

[Figure 48]: % Comparison of School A/B Student Responses to Q8: When studying  

                    Web Science, there was lots of scope for me to ask informal questions,   

                    discuss my thinking and work collaboratively in learning. 

[208] 

[Figure 49]: % Comparison of School A/B Student Responses to Q9: I felt that  

                    Web Science was a different kind of subject to any I had studied   

                    before, so I would like to see it on my curriculum. 

[209] 

[Figure 50]: % Comparison of School A/B Student Responses to Q10: I felt that  

                     Web Science linked to my other subjects and this was helpful. 

[209] 

[Figure 51]: % School A & B Teacher Response to Q1: Web Science offers scope to  

                    develop critical thinking skills about the Web and I feel I can apply the  

                    resources in my practice. 

[210] 

[Figure 52]: % School A & B Teacher Response to Q2: Web Science is engaging  

                     and provides students with valuable knowledge. 

[211] 

[Figure 53]: % School A & B Teacher Response to Q3: Web Science recognises  

                     the need to encourage student’s opinions, insights and experiences   

                     from out of school. 

[212] 

[Figure 54]: % School A & B Teacher Q4 Response to: Web Science is  

                      philosophical in nature so offers a good basis for discussion   

                      with students. 

[212] 

[Figure 55]: % School A & B Teacher Q5 Response to: I can see ways to build  

                      assessment into Web Science that is holistic, so formatively placed  

                      into learning. 

[213] 

[Figure 56]: % School A & B Teacher Q6 Response to: Web Science enables  

                     students to think about how they learnt, rather than just the recall of   

                     knowledge. 

[214] 

[Figure 57]: % School A & B Teacher Q7 Response to: Web Science resources  

                     have clear objectives that studied social and technical processes in  

[214] 



 xi 

                     an appropriate way for the age range intended. 

[Figure 58]: % School A & B Teacher Q8 Response to: Web Science enables  

                      scope for me to encourage students to ask informal  

                      questions, discuss their thinking/learning and work  

                      collaboratively. 

[215] 

[Figure 59]:  % School A & B Teacher Q9 Response to: I would be happy to teach,  

                      establish or deploy Web Science as pedagogy for teaching about the  

                      Web in my school. 

[216] 

[Figure 60]:  % School A & B Teacher Q10 Response to: I feel that Web Science  

                      offers a good basis for interdisciplinary practice with other subjects. 

[217] 

[Figure 61]:  Photograph 1/3- Teacher Independently Experimenting with  

                       Ontologies       

[218] 

[Figure 62]:  Photograph 2/3- Teacher Independently Experimenting with  

                      Ontologies       

[218] 

[Figure 63]:  Photograph 3/3- Teacher Independently Experimenting with  

                      Ontologies       

[218] 

[Figure 64]:  % Comparison of School A KS3 (Y9) vs. KS5 (Y13) Student  

                      Responses to Q1: Studying Web Science developed my critical  

                      thinking skills about the Web; I feel I can apply it now in daily  

                      practice. 

[219] 

[Figure 65]:  % Comparison of School A KS3 (Y9) vs. KS5 (Y13) Student  

                      Responses to Q2: Studying Web Science is engaging and provides me  

                      with valuable knowledge. 

[220] 

[Figure 66]:  % Comparison of School A KS3 (Y9) vs. KS5 (Y13) Student  

                      Responses to Q7: When studying Web Science, there were clear  

                      objectives that studied social and technical processes. 

[221] 

[Figure 67]:  % Comparison of School A KS3 (Y9) vs. KS5 (Y13) Student  

                      Responses to Q10: I felt that Web Science linked to my other  

                      subjects and this was helpful. 

[222] 

 

 

 

 

 



 xii 

List of Appendices/Accompanying Material 

 

Chapter Appendices:  

 

[Appendix A]: Interview Question Schedule for Teacher & Student 

[Appendix B]: Teacher Feedback Questionnaire 

[Appendix C]: Student Questionnaire, as included within Student Workbook 

[Appendix D]: Lesson 1 PowerPoint Summary: What Are the Foundations of Web Science? 

[Appendix E]: Lesson 2 PowerPoint Summary: Who Controls the World Wide Web?  

[Appendix F]: Lesson 3 PowerPoint Summary: What Is the Sociotechnical View of the  

                         Web?  

[Appendix G]: Lesson 4 PowerPoint Summary: What Is the Difference Between The  

                          Sociotechnical Web and The Semantic Web?  

[Appendix H]: Lesson 5 PowerPoint Summary: What Is the Future of the Web? PowerPoint  

                          Slide Summary Document 

[Appendix I]:  Lesson 6 PowerPoint Summary: Why Should We Study the Web as a  

                         Sociotechnical Phenomenon?  

 

Accompanying Material: Ethics ERGO Application   

 

[Ethics]: Application Form 

[Ethics]: Consent Form, Parent 

[Ethics]: Consent Form, Teacher 

[Ethics]: Assent Form, Student 

[Ethics]: Participant Information, Parent 

[Ethics]: Participant Information, Teacher 

[Ethics]: Participant Information, Student 

[Ethics]: Risk Assessment  

 

Resource Pack:  

 

[Resource 1]: Lesson 1 Plan: What Are the Foundations of Web Science? 

[Resource 2]: Lesson 2 Plan: Who Controls the World Wide Web? 

[Resource 3]: Lesson 3 Plan: What Is the Sociotechnical View of the Web? 

[Resource 4]: Lesson 4 Plan: What Is the Difference Between the Sociotechnical Web and   

                        The Semantic Web? 



 xiii 

[Resource 5]: Lesson 5 Plan: What Is the Future of the Web? 

[Resource 6]: Lesson 6 Plan: Why Should We Study the Web as a Sociotechnical   

                        Phenomenon? 

[Resource 7]: Lesson 1 PowerPoint: What Are the Foundations of Web Science? 

[Resource 8]: Lesson 2 PowerPoint: Who Controls the World Wide Web? 

[Resource 9]: Lesson 3 PowerPoint: What Is the Sociotechnical View of the Web 

[Resource 10]: Lesson 4 PowerPoint: What Is the Difference Between the Sociotechnical   

                          Web and The Semantic Web? 

[Resource 11]: Lesson 5 PowerPoint: What Is the Future of the Web? 

[Resource 12]: Lesson 6 PowerPoint: Why Should We Study the Web as a Sociotechnical    

                          Phenomenon? 

[Resource 13]: Student Blog Workbook 

[Resource 14]: Letter of Feedback & Recognition to Students Participating in Study. 

[Resource 15]: Parental Engagement Lesson PowerPoint: Web Science & The Dark Web. 

 

Downloadable from 

https://www.dropbox.com/s/iqe0bssoq5aix3e/Resource%20Pack.zip?dl=0  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xiv 

Author’s Declaration 

 

Declaration of Authorship:  

 

I declare that this thesis and the work presented in it is my own and has been generated by me 

as the result of my own original research. 

 

Michael J. Day  

 

Copyright Statement: 

 

Copyright © and Moral Rights for this thesis and, where applicable, any accompanying data are 

retained by the author and/or other copyright owners. A copy can be downloaded for personal 

non-commercial research or study, without prior permission or charge. This thesis and the 

accompanying data cannot be reproduced or quoted extensively from without first obtaining 

permission in writing from the copyright holder/s. The content of the thesis and accompanying 

research data (where applicable) must not be changed in any way or sold commercially in any 

format or medium without the formal permission of the copyright holder/s. When referring to 

this thesis and any accompanying data, full bibliographic details must be given, for example as 

follows:   

 

Day, M.J. (2019). Teaching the Web: Moving Towards Principles for Web Education. PhD 

Thesis: University of Southampton, Web Science Institute.  

 

Chapter Headings: 

 

Quotations are used at the beginning of each chapter. QR codes were generated using 

visualisation software populated by something thematically relevant to the chapter discussion. 

Words placed in hyphened ‘italics’ suggest an original term or book title.  

 

Study Responses: 

 

Study responses are replicated from source. Minor alterations are made to present the data. These 

have been indicated for transparency, such as using in-text redactions indicated by (bracket) 

when a possible name, text alignment or spelling needed altering for clarity. This is 

predominately used to omit data when a participant replied with identifying commentary.  



 xv 

Acknowledgements 

 

I would like to thank my lead supervisor, Professor Susan Halford, for her support and patience. 

I’d like to additionally thank my second supervisor, Professor Les Carr, for his humour. 

Additionally, my fellow students. In particular, Laura Little whose bravery and kindness should 

be used as the model for us to be more pro-human. Likewise, Jess Ogden, who makes a fabulous 

zucchini muffin. From outside of Web Science, thank you to many people but in particular those 

I acknowledge as mentors: Arthur, Keith and most importantly Barbara. Barbara, you have been 

my most inspiring teacher and supporter, I am privileged to have learnt a lot from you. Most 

importantly, because of you, I have embraced a standard of professionalism you taught me, 

which is worthy of acknowledgement here. Notably, you are family. Likewise, I must offer 

thanks to my parents, Julia and Richard and, of course, my Grandmother, Penny Cavendish.  

 

Out of nearly seven and a half billion people, you are some of the best.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xvi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Chapter Break] 

 

 



 
 

Chapter 1: Teaching the Web 

 “The point is not part of a line.” (Leonardo da Vinci) 
 

 

 

Debates about the importance of teaching critical thinking are some of the most profound and 

historically embedded within the academic tradition. Dating back to the time of Socrates 

(469BC/E-399BC/E), the philosopher, who lived in Athens during the Golden Age of Greece, 

gave public dialogues on the nature of teaching, philosophy and critical thinking. Expressed as 

the oldest and most powerful teaching pedagogy, the ‘Socratic Method’ recognises that students 

develop criticality through asking questions about the world and not, then, by being lectured 

with information about a narrowly contextualised part of it (Knezic et al., 2010). This idea 

continues to inspire discussions about the nature of knowledge, criticality and orders of thinking 

(Delic & Becironvic, 2016).  

 

Reported in Plato’s ‘Meno’, Socrates discussed the nature of education and asserted that we 

should teach people to think critically because an absence of such criticality, from what we might 

define as a curriculum, is, in itself, a neglect of humanity (Stonehouse et al., 2011). Socrates, 

then, felt that knowledge of the self, and of the world around us, is the only tangible form of 

knowing anything. At the core of this idea, we can find a relevant point, given current national, 

social, political and economic upheaval faced in the United Kingdom (UK), due to an exit from 

the European Union (EU), which is that Socrates saw himself as a citizen of the world. He 

recognised, then, that an ability to ask questions about that world, his place as a citizen in it and 

the phenomena that connected such citizens was fundamental to knowledge.  

 

Why, then, do we not critically teach about the World Wide Web within schools in the UK? 

There is no formalised pedagogical curriculum to study what we abbreviate simply as ‘the Web’. 

Therefore, no official lessons exist to teach students to ask, explore or discuss critically relevant 

questions that emerge because of the way society and technology interact through the Web. 

Worryingly, the phrase ‘the Web’ does not really feature in the most intrinsically aligned 

Department for Education National Curriculum: Computing. Intended for all UK students, 

including Key Stage 3 & 4, so those students aged 11-16, it was revised in 2014 after much 

debate, discussion and concern. This revision replaced Information Communication Technology 

(ICT), with a syllabus focused on the procedural skills of coding and an introduction to Computer 

Science that drastically reshaped the educational landscape (DfE, 2016).  
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Study of the Web, as a phenomenon derived by a social component alongside such technicality, 

was all-but-erased by the sweeping reforms. This was despite considerable concerns raised in 

the consultancy carried out by the Department for Education (DfE, 2013; Wells, 2014). Newell 

et al. (1967) describe Computer Science as the empirical study of complex procedural technical 

phenomena surrounding algorithmic, hardware and software development. In the digital age, we 

cannot deny the importance, as well as commercial usefulness, of such procedural knowledge of 

algorithms and coding. Knowing the ‘language of technicality’ clearly has real value.  Yet, the 

dissimilation of the technical from discussion of sociality in this new curriculum is not without 

issue. Previously, ICT was a delivery mechanism in schools to teach practical communication 

skills alongside necessary conceptual knowledge about digital topics. This broad scope helped 

students to question ethical problems, explanatory models and philosophical components of the 

complex, temporarily contingent phenomena arising from the Web. There was, at least, then, a 

curriculum once in UK schools that was preoccupied, ever-so-slightly, with asking questions 

about how and why we should understand, as well as evaluate, the consequences, so 

collaborations, of technology, society, communication and humanity.  

 

Especially relevant in the context of the Web, ICT gave a platform for teachers to push students 

to ask how humans shape the Web and are shaped in turn. Now, such a curriculum is entirely 

techno-centric. Computer Science rules and inevitably draws more on a philosophy heavily 

shaped by traditional scientific paradigms, as asserted by Bunge (2003), who argues how 

technologies arise from the scientific process, and Heidegger (1993), who goes further than 

Bunge and posits that science, in turn, depends on technology. However, the arrival of the Web 

in 1989, led by its inventor Professor Sir Tim Berners-Lee, helped further a growing academic 

shift in the way we view the relationship between technology and society. So, an empirical turn 

away from the more traditionalist and techno-centric positions of research in relevant 

disciplinary areas towards embracing a co-constituted relationship (Pitt, 1995; Kipkurui & 

Mugeni, 2014; Kroes, 2010).  

 

As Brey (2010) notes, this shift came from a need to understand how modern technology was 

reshaping society. Advocates of this inherently sociotechnical position felt confusion ensued as 

to whether a science, or philosophy, even, of technology clashed in research agendas and 

discussions about social consequences. In fact, ICT was used as a way to educate about the 

multitude of social and technical actors involved in studying the Web. Given that it is one of the 

most popular ‘communication’ processes in the modern world, the Web had a strong and 

appropriate placement in the study of ICT. Teaching the Web, then, is crucial to education, in 

that it furthers connectivity, transaction, interaction and knowledge curation.  
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1.1         Framing the Problem 

 

It seems, then, like a curious decision by the DfE (2016) to drive an initiative so heavily focused 

around technical skills that make up only part of the Web. Especially given the Web relies on 

digital social communication, so societies of interest within emergent network communities in 

which competitive interests between sociotechnical actors, increasingly capable of shaping these 

same communities, have considerable power. The biggest influence governments, other 

corporations, economic markets and even the individual. Yet, these same actors derive the 

knowledge that fuels their power from technical interoperability in a phenomenon that exists as 

a supranational, ungoverned and yet-to-be legislated world. 

 

ICT had some curriculum freedom to teach students to ask questions about the Web and their 

place within it. There was presence of the social and technical, then, in its planning schema. The 

concept of ‘sociotechnical co-construction’ emphasises, therefore, interoperability of technology 

and society. Both shape each other and the idea emerges as a critique of Technological 

Determinism. This claims that technical innovations are inevitably reliant on the logic of science. 

Consequently, technology evolves predictably as a cycle of outcome reiteration. A push back 

against this view placed discussions about what became a school of thought, known as the Social 

Shaping of Technology (SST), at the forefront of debate. This urged studies on the societal actors 

that shape science, such as commercialization, funding and entrepreneurial innovation 

(Hedgecoe, 2004; Halford et al., 2010).  

 

Indeed, the Sociology of Scientific Knowledge (SSK) investigates these social processes in-situ, 

in particular emphasising research into the role of actors, both technical and social, in co-

constructing knowledge as ontologically levelled forces that come together to shape network 

phenomena (Latour, 1984). Looking towards the Web, within Science and Technology Studies 

(STS) great debate has emphasized how Web sociality influences technologies. Indeed, complex 

social dynamics constitute regular technical actions occurring daily within the activity found on 

the Web. A school of thought echoing this is the Social Construction of Technology (SCOT), 

which emphasises that technologies are brought into practice by societal consensus, purposing 

and repurposing to create new iterations, outcomes and practices (Pinch & Bijker, 1989). The 

concept of ‘heterogeneous networks’ was developed within Actor-Network Theory (ANT) by 

Latour (1984), and other theorists, such as Law & Callon (1988), to drive a view of contingently 

stable sociotechnical networks that arise from a complex power renegotiation between human 

and non-human actors, which is what such authors feel is at the core of any interaction.  
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This thinking was a move away from the concerns described above, which focused on a socially 

deterministic position to counter the techno-centric determinism mentioned. ANT echoes SSK, 

STS and SCOT but insists on human and non-human actors as having equality and mutual co-

construction. So, artefacts, technologies, algorithms, hardware and corporate entities play an 

equal role as social users and their communications, which are both social and technical 

intermediaries existing in a complex, evolving network of networks. The lack of any distinction 

is a concept of radical symmetry; what is important is the way human and non-human actors 

come together and there is no Web without either. For Latour (1991, p.110), we are “…never 

faced with objects or social relations. We are faced with chains, which are associations of 

humans… and non-humans’. We cannot distinguish technical coding from social 

communication any more than we can separate the phone itself from a young person’s social 

interactivity. Both are interoperable forces, equally as important to making the Web.  

 

Notably, the education systems that mean young people can use computers, read, discuss, 

question and so on cannot be separated from the technical tools of the Web and as such, to borrow 

from Callon (1989), none of “…these ingredients can be placed in a hierarchy or distinguished 

according to its nature.” I will suggest, in this thesis, that the inherent interdisciplinary spaces 

that open up because of the Web and such critical sociotechnical debates about it are central to 

educational reform. Therefore, they should sit positioned at the forefront of discussion on how 

we approach education with respect to it. Not, then, to one side, in favour of a techno-centric 

platform to teach skills of coding. This procedural knowledge is important to empower people 

to shape aspects of the Web but is only as intrinsic as understanding drawn from social sciences, 

which conceptualise it. One cannot come at the cost of the other (Halford et al., 2010). 

 

We know that the Web influences educational society. Likewise, we can recognise that it and 

educational society are co-constituted by heterogeneous networks often re-introducing profound 

and complex discussions about power, gender, inequality, sexuality and identity itself. Halford 

et al. (2010, p.3) point out a plethora of actors are excluded from the Web that include “…the 

illiterate, the poorest and so on…” whilst others “…acquire new forms of power- global media 

corporations and ‘geeks bearing gifts’ or those with particular technical competencies. At a finer 

level of granularity, amongst those who are connected, some can make expert use and derive 

enormous benefits, whilst others cannot, producing new forms of power and inequality inside 

the Web”. This thesis, then, operates from a position that social and technical Web education is 

co-constructed. Both are mutual elements that should be equally present in the National 

Curriculum. As a teacher, I have seen, in-situ, the impact of the Web and the necessity to teach 

about more than just technicality.  
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We know students of practically any age can gain access to hard-core pornography, which slants 

their perceptions of intimacy. They can have marijuana delivered to their homes via social media 

applications, purchase a full-sized blow-up unicorn and ride it to school, acquire weapons and 

even inflict vast emotional damage via acts of cyber-bullying. Educational sociology has long 

debated which persons, or groups, have power in schools arising from knowledge cultivation 

inherent in teaching. This thesis will show, through original research, that the Web changes this 

dynamic. Some have, for example, even pointed out a circulatory relationship between 

knowledge and power in schools (Geiger, 2011). Such institutions operate around surveillance 

and domination, which produces knowledge of the activity that fuels organisational power 

(Ingersoll, 1996). Yet, co-constructed knowledge, so power capable of shaping ‘the bigger 

picture’ of the Web, is not found within the National Curriculum for Computing (DfE, 2016). 

Teachers know very little about how to teach it, an imbalance not easily ignored without short-

changing students over their ability to ask the more profound, critical questions described in the 

tradition of Socrates mentioned above.  

 

So, are UK schools failing to prepare them as future citizens of an increasingly digital world? 

The story of Alphonse the Camel was introduced in history teaching to resolve a similar issue. 

To push, then, critical thinking to the forefront of knowledge development in a discipline often 

favouring the linear teaching of facts. It is an instructional strategy to get students to analyse 

differences and critically interpret causes, relationships, knowledge and power in events 

(Chapman, 2003). The story goes: the evil owner overtaxes Alphonse, ignores his suffering and 

adds a straw to his load. Alphonse, looking at his owner with disgust, collapses in a heap. Was 

it the straw that killed him? Or a variety of social and technical actors that combined together? 

These made it impossible for him to carry on. So, what killed Alphonse involved multimodal 

factors. For example, citizens who ignored his suffering and length of service. Such factors are 

political, social, technical, cultural and moral actors. The metaphor works well on two levels. 

First, it teaches that causes have a complex, relational network structure. They are never 

hierarchical, seen as more or less important, or taken in isolation. This is a common pitfall for 

students taught history in linear terms.  

 

The story, then, is a critical thinking intervention. It encourages a student to learn to neutrally 

weigh up activity triggers and rationalise catalysts that were contributing factors to an event. 

Therefore, it teaches a student to analyse differences between content (economic, cultural, 

political, social, technical), time (long, medium and short-term factors, both direct and indirect) 

roles (triggers, catalysts, conditions) and weight (proximal significance). Alphonse links critical 

thinking about the bigger picture to the circulatory nature of knowledge and power (Stoel et al., 

2015). We can even use him as a reflection of the educational process. At school, students carry 
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workloads across isolated disciplines competing against one another. Throw in a ‘cruel’ network 

owner, such as an inadequate teacher, parent or negligent corporation, and we can easily break 

students, who are in the limelight of the Web and are exposed to cyber-bullying, social media 

and hard-core pornography that warps their reality.  

 

The National Curriculum (2016) does not teach the skill-complexity Alphonse represents with 

respect to the Web. It fails to recognise the inextricability of the sociotechnical. Problematically, 

as will be discussed, other initiatives attempting to push the social, and balance out this techno-

centric educative position, fail to adequately engage young people’s understanding about the 

Web. This means that the complex phenomena arising because of the Web are ignored within 

schools, which we rely on to develop their critical understanding of technology and the digital 

world. For example, we do not teach in Computing that Web technologies and sex are interwoven 

(Hald, 2006). This undeniably social act, which can be constructed by the technical manifestation 

of hard-core imagery and erotic video, is absent from the subject meant to teach about digital 

technology in our schools. We know, during adolescence, that students are pressured by peers. 

We have all seen that, during this time, they are vulnerable and emotionally rewired to become 

adults. We want them to learn to make healthy choices, yet does any such provision exist to do 

this for the Web? Or is it, at best, delivered as a bolt-on and so found buried as an adjunct topic 

in another curriculum, lessening criticality?  

 

These are questions that require investigation. Students, presently, will continue to learn from 

YouPorn.com. This is a pornographic video website, one of the most frequently accessed, 

subsequently generating knowledge, so empowering actions, based on the acts found in such 

content (Scarola, 2017). As a profession, we fail students. Much like teaching about safe sex, we 

have an obligation to teach about the Web and not ignore its power over teaching and learning. 

If the Web skews normal perceptions of sex for students, then this warrants a complex 

intervention to develop their ability to ask critical questions about not only why but how 

technology reproduces and replicates sexual inequalities over time. Social networking, 

friendship, fake news and cybercrime provide a similar effect on their learning. However, the 

only formal teaching curriculum within the UK is grounded in educational pedagogy that focuses 

on the technicality needed to code the Web. Not, then, weighting any curriculum syllabi to 

develop discussion of social complexity. Of course, complex topics intrinsic to the Web might 

be delivered by entrepreneurial teachers. However, there is no formal subject of study on the 

curriculum, so this can, at most, result in a one-off ‘pastoral’ lesson or whole-year assembly. 

This fails to empower students with knowledge capable of fuelling critical thinking and their 

ability to ask questions, which is necessary to empower them as digital citizens, so help them to 

renegotiate the relationships they are enlisted into through participation online.  
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1.2         Formulating Research Questions 

 

Consequently, what we currently have is a status-quo created by the DfE (2016) more willing to 

allocate formal curriculum time to teach young people how to make a birdhouse and not, then, 

teach them to critically forge sociotechnical questions about the Web. This is an unacceptable 

reality, where only the technical part of the sociotechnical phenomenon is being educated and, 

as such, it is the focus of this thesis to move us closer to developing sociotechnical principles for 

Web education. This thesis begin from the position that the Web is a subject worthy of study in 

its own right, developing criticality related to it is necessary and by equipping students with only 

technical skills we risk procedurally overburdening them whilst simultaneously under-

challenging their conceptual understanding of a phenomenon that they are deeply entrenched in.  

 

Returning to Alphonse the Camel, we could update the story to describe how he gets too many 

tweets. Alternatively, he might instead put his bank details into a fraudulent website before being 

driven into despair. My point is that we do not teach students to think critically about the Web. 

Not in the way we teach them to analyse historical events, grasp the logic of algebra or know the 

language of coding. So, we do not teach them to question the Web. Therefore, we should not be 

surprised when exposure to such a complex phenomenon overwhelms them and they make poor 

choices. It, after all, exposes students to powerful influences. These shape their knowledge and 

decisions. Framed this way, it is easy to see how a nasty status update on social media can break 

a student, much like Alphonse. An incongruous tweet, which is non-human, has power. Thus, 

the aim of my thesis became: 

 

• To research how to develop principles for Web education.  

 

The problem that dictated this research is clear and is based on the discussion above. The Web 

is present in most of our everyday activities. It shapes our activity in complex ways. We teach 

about safe and informed sexual choices as a vital part of schooling. We even teach how to build 

birdhouses and play football. We do not explicitly teach about the Web, as a formal 

sociotechnical curriculum that balances out the coding over-emphasis of Computing. In 2017, 

the UK government (DfE, 2017) put out a call asking how sexual education should be updated. 

They, then, admit a schema shortfall. This is not the only shortfall that needs addressing. An 

absence of the Web, from a study in schools, is dangerous. Consider the growth of 

Facebook.com, an actor that gained power because it targeted students and how they love to 

share with friends. They recognised students are a workforce willing to enrol those who had not 

yet signed up. Or, actors capable of alienating those non-users who decided not to.  
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This sociological and technical engineering dynamic is an intriguing puzzle, one describing of a 

complex relationship that exists between human and non-human actors in a given network. The 

problem, then, which underpins this thesis is that: 

 

• We fail to teach students about the Web in schools, yet this is paramount in preparing 

them to be knowledgeable citizens. 

 

I was motivated to explore this problem further and see if others shared in my interpretation of 

it. If so, it would justify my intention to design a curriculum intervention to teach about the Web. 

Looking to compare different school curriculums was not enough. Most had to use the National 

Curriculum (DfE, 2016) and we know that this isn’t enough. But, it is the mandatory schema all 

UK state schools follow. Admittedly, they do so with varying loyalty. However, I wanted to 

reduce my own bias by harnessing the expertise of teachers and students. Both, I felt, were 

equally insightful research participants. I desired to research what was being done within UK 

secondary schools, what relevant people felt about it and how it might be done differently. 

Through this investigation, I hoped to discover reflections capable of informing future 

educational development. Hence, I found buried in this rationalisation four research questions:  

 

1. How is the Web currently taught in schools?  

2. What is the insight of teachers and students? 

3. What might an alternative intervention look like?  

4. What is the critical reflection and lessons we can learn from that?  

Armed with research questions, I began to think about the ‘angle’ of teaching the Web. Some of 

the difficulties I had encountered as a teacher in schools arose partly from a lack of knowledge 

and critical thinking. A student, for example, did not always see an abusive tweet as harmful. 

They failed to critically grasp the power of their actions. So, they could not see how this act of 

knowledge generation was related to this power, or that their activity related to social and 

technical discussions. It was not a surprise, as they were not taught this. Subsequently, they 

lacked any sense of the etiquette placed on, say, wearing a school uniform or doing homework. 

Here, in this analogy, we have my rationale for why we need to teach the Web and another key 

point. Student interaction is social, but it is obviously co-constructed by the technical. For 

example, mobile devices, the bane of my teaching career, were actors in schools with power. 

They seemed a cyborg-like extension of humanity (Haraway, 1991). The DfE (2013) did not 

share this ‘sociotechnical’ perspective. They redesigned a curriculum around technical skills of 

coding and procedural knowledge of Computer Science. This gave me a point of analysis to base 

my literature review around, by asking myself: 
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• To what extent does the National Curriculum for Computing satisfy the need to teach 

about the Web as a complex, sociotechnical phenomenon?  

 

The helpful thing about teaching the past is that it doesn’t change. To me, the Web was a 

phenomenon in praxis. It is always changing and is made in the interplay, the co-construction 

indeed, of diverse and dynamic social and technical actors. This is a complicated idea worthy of 

study by students in schools. As a profession, I felt we had to realise this. Teaching one side of 

the social/technical coin was like those students who saw the single straw breaking Alphonse. It 

ignored critical thinking because it omitted to question the whole and this impacts Web analytical 

behaviour (Walraven et al., 2012).  

 

1.2.1    Following the Landscape 

 

I left teaching ahead of the DfE National Curriculum reform. Consequently, I missed what my 

colleagues likewise felt was a disaster, in that a coding initiative arrived without any substantive 

room to enable the teaching of the Web (Gove, 2012; DfE 2016). Whoever taught, or studied, 

Computing, as a non-specialist, would find it a tough undertaking and some were quick to point 

this out during the reform (Wells, 2014). Students would have to tackle new, untested and 

diversely politicised examination boards and assessment papers. Therefore, a new teacher, or 

student, would have little spare subject time. This would impact their ability to teach, or learn, 

about the social complexity related to the Web. I wasn’t the only teacher to feel this. Many spoke 

up during the DfE consultation phase ahead of the curriculum reform. Their views, and students, 

were not fully acknowledged in the subsequent reforms that followed (DfE, 2013).  

 

To summarise my argument above, the Web is more than a technical network. It is also deeply 

social. It is impossible to have one without the other. The Web would not exist. However, the 

National Curriculum for Computing (DfE, 2016) showed little recognition of this, a problem I 

will discuss later. In the 2013/14 academic year, then, coding became a basis of learning for all 

state educated children in the UK. It replaced ICT, which did have some broader sociotechnical 

learning themes and a module on digital literacy and e-safety (Hague & Payton, 2010). In 

contrast, ‘the Web’ is absent from the National Curriculum for Computing Key Stage (KS) 3/4 

secondary school schema and so neglects a lot of valid understanding necessary to empower 

critical thinking (Curtis, 2014).  
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Before this reform, some felt the Web was not taught well (Lankshear & Knobel, 2008). Post 

the reform the educational landscape seemed even more barren. This justifies my investigation 

because there is no tangible original insight into how we might now develop tentative principles 

to teach about the Web. I wanted to study this further, so began thinking about the issues as I 

applied for a research degree. In parallel to the launch of the National Curriculum for Computing, 

I struggled to find somewhere to study the Web. This was because I did not have a technical 

skill-set. Researching the Web, I found, favours a view of a technical construct. Not one, then, 

of a sociotechnical phenomenon in praxis. This segregated attitude almost led me to abandon my 

investigation. Then, I applied to the iPhD at the Web Science Institute, based at the University 

of Southampton. I did so after reading Berners-Lee’s (2000) ‘Weaving the Web’.  

 

As the National Curriculum launched and students studied programming for the first time, I 

began to study Web Science. I learnt, during my initial postgraduate year, that the discipline is 

a response to the belief that the Web is affecting the world. We influence it and it influences us. 

It treats the behaviours of those on the Web as complicated. More so in the lesser-known ‘Dark 

Web’ of servers and domains neither indexed nor easily accessible. Web Science, then, draws 

together many philosophies to influence thinking across governmental, economic, academic and 

political domains (O’Hara & Hall, 2008; Berners-Lee et al., 2006; Shadbolt et al., 2006).  

 

During this same year of study, I then formed a novel ‘theory’ and position that: 

 

• A teaching curriculum for the Web could be bannered under Web Science, whose 

interdisciplinary and exploratory nature would be well-received by teachers and 

students. 

Web Science studies the Web as sociotechnical convergence, describing it akin to Latour (1984) 

as a ‘temporarily stabilised network phenomenon’ whose networks are open to sociotechnical 

renegotiation by actors with knowledge and power (Halford et al., 2010). Computer Science, by 

contrast, treats it as reprogrammable protocols (Clarke, 2008). This is a thesis of Web Science, 

so it follows its interdisciplinary tradition lacking rigid boundaries, which enables me to embrace 

many philosophies. Even before I became a Web Scientist, I knew to teach the Web we must 

recognise that social and technical activity is never isolated (Law, 2011). Consequently, with 

respect to studying this activity in the context of the educational community, within this thesis, 

I will focus on secondary education for students aged 11-18. I made this decision because I was 

worried secondary schools were becoming institutions favouring Computer Science in particular 

and, I am a secondary trained teacher, so it made more sense from an access perspective. 
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As made clear above, students learn a techno-centric view of the Web in schools. Moreover, 

learning to code is hard. It takes up a lot of time and many ICT teachers are not specialists, a 

concern raised in the consultation (DfE, 2013). Therefore, as a new PhD student I began a 

literature review and I first focused on finding a framework to teach social issues about the Web. 

I did so to balance the emphasis on programming in the new curriculum. What I discovered was 

a perilous scholarly landscape. This often viewed the Web as a tool to augment and not to teach 

about, inevitably tied to digital literacy or technicality. I saw this as an outcome of teaching, 

rather than something to teach only about (Belshaw, 2011). Yet, I found no teaching agendas 

seeking to develop critical thinking about the whole of the Web. Not, at least, as a sociotechnical 

phenomenon. Moreover, I found no standalone Web school curriculum. 

 

There have been efforts to build digital literacy into schooling in the UK. This, again, often reads 

literacy with techno-centric outcomes, such as the non-for-profit UK initiative ‘Code Club’ that 

uses a network of volunteer-led after-school clubs that view digital skills and literacy as 

procedural knowledge of coding, so using tools such as Scratch, a visual coding language by 

MIT, to create simple games. Such emphasis of ‘technical’ digital literacy emerged from a UK 

House of Lords Parliamentary White Paper entitled ‘Make or Break: The UK’s Digital Future’ 

(Quevedo, 2015). A key outcome of the report was the recognition that, in fact, the government 

felt that the now entirely coding driven focus in the National Curriculum (DfE, 2016) did not 

have enough coding! Ironically, work by the Indian Government, which leads a developing 

nation, established a digital literacy scheme in the same period that specifically sought to 

address, through education, digitally rooted social and gender inequalities in order to make 60 

million rural households more educated by 2019 (Mukherjee, 2017).  

 

Unsurprisingly, I did not find many academic reviews of digital literacy echoing this and nothing 

explicitly discussing an initiative to implement sociotechnical Web education in schools. There 

are, however, some notable exceptions. The Organisation for Economic Co-operation and 

Development (OECD) leads 35 countries in such an agenda. Founded in 1960, it was set up to 

oversee economic aid in a post-war Europe. Now, the OECD (2016) undertakes research into 

digital democracy, economy and literacy to “…find answers to common problems and build a 

‘pro-human’ future”. The OECD recognised the inescapability of digital technology in society, 

pointed out students’ increasing social usages and called for better ‘digital literacy’ education. 

As the OECD (2016, p.33) summarise, echoing the reports I read at the time (2012a; 2012b; 

2010a; 2010b) that paraphrase Solow’s productivity paradox, computers are everything and 

everywhere, except in educational learning outcomes. 
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Meanwhile, they argued that digital technologies reimagine the educational landscape. Yet, some 

felt such technologies destabilised this same landscape (OECD, 2012a). In an assessment, the 

OECD (2010a) acknowledged the Web can negatively impact education. This was due to 

weaknesses in knowledge, management and training about the Web. An OECD (2016) report on 

digital literacy struggled to move beyond Gilster’s (1997) work ‘Digital Literacy’. This work 

had ambiguous thinking on the terms digital and literate. Bawden (2008) sought to overcome 

this by redefining a digital literate. He argued it was someone who can gather knowledge from 

many sources. Therefore, they can question information validity and read the non-linear dynamic 

material. Simultaneously, they grasp social networks. As such, they can filter and communicate 

information. Yet, Eshet-Alkalai (2004, p.103) had already established that “…literature is 

inconsistent in its use of the term ‘digital literacy’ and some restrict the concept to the technical 

aspects of operating in digital environments, while others apply it in the context of cognitive and 

socio-emotional aspects of work in a computer environment.” 

 

Belshaw (2011, p.91) argues that defining digital literacy is untenable. The author’s point is that 

the words digital and literate convolute policy and often encourage technocentrism. This is 

because such policy neglects the depth of knowledge implied by each word. I similarly agree 

that ‘digital natives’ suggesting sociotechnical expertise, due to simply growing up with the 

Web, is wrong (Palfrey & Gasser, 2008; Prensky, 2001). This confuses technical skills, so 

habitual usage that increases some knowledge, with criticality. I will consider this in the next 

chapter, which focuses on educational knowledge. So, I established early that I did not want to 

‘teach students to be digitally literate’ in this thesis. Rather, I desired to investigate principles of 

Web education. This education requires an academic framework. One grounded in educational 

theory to develop critical thinking skills. Making students ‘digitally literate’ is, then, a by-

product, because studying the Web is more than knowledge of technological usage.  

 

Returning to the OECD (2016), they call for consistency about teaching the Web. Their method 

is to promote thinking about access to technology. The OECD (2016, p.29) also acknowledge 

that “…digital inclusion is becoming less dependent on access to technologies and more on 

knowledge and skills; digital skills have been recognised as a key competence across OECD 

countries.” Yet, lack of agreement on digital literacy skills is not helping policy coordination. 

This weakens educational frameworks (2016, p.30). Now, the OECD emphasise the uptake of 

DIGCOMP 2.0, the European Union (EU) framework for promoting digital competence, which 

is adopted within the UK. This tries to provide insight via an assessment of case studies and 

consultations to better develop knowledge and skills related to the Web (2016, p.33).  
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The framework prioritises critical thinking about information, communication, content creation 

and online safety. A step in the right direction, DIGCOMP 2.0 relies on charities, not schools, 

to drive the agenda to educate people. Schools have a wider reach. But, in the UK, ‘Go ON’ is 

the charity working with the Cabinet Office to distil DIGCOMP into educational settings. I 

presume the memo about it got lost in the DfE mailroom, as I’ve never seen it in a state school 

(Go ON UK, 2015; DfE, 2013). According to the OECD (2016, p.34), “…at the heart of Go ON 

UK’s concern is to ensure that everyone in the country achieves the same minimum standard of 

digital literacy. Seeking alignment between Go ON UK and the DIGCOMP framework is 

paramount to the conception of a reliable, common measurement framework through which 

levels of digital skills can be determined.”  

 

However, much of this approach, when analysed by the OECD (2016), focuses on using the Web 

to augment learning. Challengingly, many educators and governments see the Web in this way. 

Something, then, to ease learning, but not a subject to learn about. This was a theme in my review 

of the landscape surrounding my problem. There is, I found, an emerging body of research that 

seeks to develop Web education (OECD, 2016). Problematically, this field is very cluttered. 

Many studies look at using Web technologies to better the learning experience. This is where 

my aim is original. It is not a leap to say digital technologies can augment learning (Ananiadou 

& Claro, 2009). As a teacher, it seems pretty obvious, to me, that technology-enabled learning 

environments help students to work together. It enables them to interact with each other to better 

their learning. But, such use demotes the teacher. It erases time/spatial barriers and offers access 

to a world of online knowledge. All the while empowering globalised peer collaboration. These 

are advantages for learners, of course, but investigating them is unoriginal. 

 

What would warrant an original investigation is why this is terrifying for teachers. The OECD 

(2016; 2012b) have started to explore this and conclude a need to train learners and teachers to 

work together. Both use technology to better educational experiences. This is because, as the 

OECD (2012b, p.36) argue, “…three decades of research have shown that technology alone does 

not facilitate new forms of learning.” The OECD recognises something the DfE (2013) does not. 

Teachers are expected to foster learning through the Web without methods to help them to learn 

about the Web itself. This is problematic. Critical thinking about the Web requires more than 

teaching facts. It necessitates specialised understanding (Hague & Payton, 2010). So, I realised 

my enquiry needed to engage teachers frankly and investigate, so challenge, whether they knew 

enough to teach about, and through, the Web. My research, then, required a participatory process. 

Much like teaching, this entails an intimate level of dialogue. A challenge would be that teachers 

are far from egoless. Advisory bodies, such as the Go ON UK, only ‘go on’ so far and do not 

engage this level of research, neglecting insight at an important time for schools in the UK. 
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Despite being important to multinational nation-state discussion, the OECD also sees the Web 

as a tool. It is, for them, something to augment learning. The International Association for the 

Evaluation of Educational Achievement (IEA, 2014) feels differently. It has tentatively implied 

the need for a framework around social and technical Web education. We can see this in their 

report ‘Preparing for Life in the Digital Age’. This was a large-scale, student-focused study of 

Computer Science and digital literacy. It was administered to 60,000 students in their eighth year 

of schooling. These students draw from more than 3,300 schools across 21 global educational 

systems. It implied teachers and students both wanted better education about the Web (2014, 

p.243). The report added that teachers would struggle to teach the Web. They relied on existing 

digital literacy and programming materials. These, thanks partly to the OECD, are found across 

many countries including the UK. For the IEA (2014, p.23), this was a problem because knowing 

“…about, understanding and using information technologies has become an important 

component of life in modern society.” 

 

The report concluded on a need for a dedicated academic subject. One that could teach about the 

Web as a technical and social phenomenon together. I was embedded in such a subject. However, 

I was dissatisfied with techno-centric results of my literature review of the landscape of Web 

education. So, I decided to look beyond just the UK educational community. At the time, the 

most relevant initiative was led by Berners-Lee (2014a; 2014b) to realise a ‘pro-human Web’. 

This has since been installed in ‘The Web We Want Campaign’ for digital rights and 

responsibilities. It is a globalised post-national social awareness project. In 2014, it gained a lot 

of popularity due to the revelations of the PRISM controversy that drove it as a social policy 

movement. It saw both the social and technical as interrelated, although not co-constructed. So, 

Berners-Lee (2014a; 2014b) and The Web We Want Campaign (2014) offered me another point 

of analysis. I could tether my literature review onto it, by asking myself: 

 

• To what extent does The Web We Want Campaign satisfy the need to teach about the 

Web as a complex, sociotechnical phenomenon? 

 

Together, both initiatives anchored my reading of interdisciplinary literature. They would allow 

me to explain the Web in an original way and equip me to discuss the problem of a lack of Web 

education. During my literature review, I felt lost. There was no UK based educational 

framework for the Web that I could improve upon. My thesis began in a relatively uncharted 

territory. Yet, my reading of the two initiatives, described as questions above, helped ground me 

in some common starting points on:   
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• The need to engage the public participation and encourage change by defining universal 

knowledge about technology in society. This, at an intrinsic level, promotes the greater 

likelihood of agreement over how to govern practices within the Web.  

• The need for an educative framework to teach technical skills to empower people to 

negotiate in, and about, the future world.  

• The need to encourage people to think about technology, to lessen the impact of 

challenges and inequalities arising from it.  

 

Consequently, I made the decision to explore my problem through an analysis of The National 

Curriculum for Computing (DfE, 2016) and The Web We Want Campaign (2014). Together, 

they offered a contrast. A techno-centric school curriculum and a socially motivated awareness 

initiative with some interest, it then claimed, at preparing young people to ask critical questions 

about digital rights. Both reflected the geographic poles of the landscape of my investigation. 

Based on my reading, each saw the Web as a tool of augmentation. Be it in either the classroom 

or wider society, this was an issue. Both had their own agendas. So, neither really wanted to 

develop principles for Web education. They wanted to raise awareness of the digital political 

economy or teach coding. Therefore, to answer my research questions, I would need to undertake 

a substantive review. This would help me to not only explain what the Web is, but also how it 

has relevance to my chosen initiatives. Taken together, these points had a relationship to 

knowledge and power, which I wanted to consider further. 

 

1.3      Furthering My Rationale 

   

Such a process of educational empowerment is otherwise known as pedagogy. It emerged, as a 

concept, in the nineteenth century. Taken in its broadest sense, how I interpret it in this thesis, 

pedagogy refers to a formalised learning structure. One that helps the development, 

communication and consumption of knowledge. Since then it has taken other meanings. These 

include a curriculum, teaching method and a philosophy for promoting critical thinking. It is 

consistently seen as a method of organising knowledge to empower people to become more 

productive citizens. This is possible through an educational schema developed by educators 

(Samr & Hruskova, 2015). My position was that we did not have such a pedagogy for the Web. 

We educate students in coding. But, this does not make them critical thinkers about the Web. 

The logic skills of this activity are transferable to the Web. Yet, to précis Facione (1990, p.10), 

“…too much value is lost if critical thinking is conceived of simply a list of logical operations 

and domain-specific knowledge is conceived of simply an aggregation of information.” 
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I realised my ambition. I wanted to create the foundation of a subject to study the Web. Thus, I 

wanted to make my thesis a manifesto of pedagogic design, which moves us towards principles 

for Web education (Halpern, 1998; Lai, 2011). With research questions and two sub-enquiries 

to contextualise my literature, I had a footing. Consequently, I considered how to research my 

problem. I decided the content of my thesis needed a qualitative participatory approach to help 

me to experience teaching and learning related to the Web. Or lack thereof, I suspected, in a 

post-programming curriculum landscape. Yet, trying to outline all theory relevant to the Web is 

unfeasible. There is far too much literature. So, I made the decision to focus on the disciplines 

of Sociology and Education. I engaged both through a Web Science interdisciplinary approach, 

which is about blended thinking. To begin my literature review, I learnt about the Web. I began 

by exploring its emergence from a vision of a global hypertext system ‘for everyone’ in a 

document suggested to CERN1 on the 12th of March 1989 by Berners-Lee (2000). In this 

document, three technical protocols were outlined known as Uniform Resource Identifiers 

(URIs), Hypertext Transfer Protocol (HTTP) and Hypertext Markup Language (HTML). 

Combined, their decentralised nature supported the ambition to empower people, by furthering 

their ability to share information (Berners-Lee & Calliau, 1990).  

 

1.3.1      The Web  

 

This technical description of the Web would be preferred by the National Curriculum (DfE, 

2016). Well, if it were mentioned in the KS3/4 schema. In fact, the Web is a lot more complex. 

True, decentralised and unregulated protocols have relevance to empowerment. Some bodies, 

such as The Web We Want Campaign (2014), the Open Data Initiative (2014) and a W3C 

Campaign for Net Neutrality (Web Foundation, 2013), have raised concerns about the lack of 

social understanding about the Web. They question the relationships forged on it. Whilst not 

pedagogic frameworks, a reading of their concerns made me realise that by increasing the 

knowledge of students, we increase their power to challenge actors on the Web. Some actors 

have exploited such decentralised Web protocols through superior technical capabilities and 

social understanding. They can do this, so far, because the Web is a dispersed, supranational 

phenomenon. In theory, nobody controls it. Nobody owns it. So, anyone with knowledge can 

direct their part of the Web. Hence, by proposing to teach students about the Web in a more 

critical way, I was setting out to help them to see, more clearly, the influence of individuals, 

corporations, such as Facebook.com, Google.com and Amazon.com, and governments.  

 

                                                
1  CERN refers to the laboratory at the European Organisation for Nuclear Research and some view this as the birthplace of the World Wide Web.  
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Teaching this bigger picture might lead students to change their practices. This impacts those 

actors at the centre of these networks, who have their own agendas. Such a notion is an important 

teaching point in itself, one that students need to understand. After all, as the above bodies argue, 

the Web was envisaged as decentralised and socially empowering of everyday citizens. 

However, it is increasingly centralised. This means it is empowering a few powerful actors, such 

as the three corporations noted above. Whilst debate exists over this dilemma, my reading 

showed that no clear educational strategy had emerged to redress the balance. Yet, there are 

fantastic teaching perspectives to be explored here. For example, whether centralisation matters. 

Or if a right to privacy exists and which powerful actors pose a greater concern than others.  

 

But, my position is different to a digital economy critique, such as found in The Web We Want 

Campaign (2014). It instead will argue that knowledge about Web is a way to realise a better 

future for students. This is because it teaches them to understand the scale of these discussions 

(Cellan-Jones, 2014). For example, few students know that China uses firewall censorship to 

generate power; by reducing the participatory access of citizens, it reduces knowledge. This 

impacts people of every age, including students. When I was a history teacher, I used the 

classroom to teach students about human rights violations. Yet, promises of an accessible Web 

‘as a human right’ by the W3C and the United Nations have little meaning if no syllabus exists 

to teach that this right exists (UN, 2015; W3C, 2014). It is no surprise then, as Wu (2015, p.284) 

argues, that the UN “...is not in a position to pass a convention or treaty covering Internet or 

social media governance.”  

 

This lack of consensus was plain in the World Conference on International Telecommunications 

(ITU, 2012). During this conference, 144 countries met to discuss Web governance. Despite 

negotiation, only 89 out of 144 total countries signed nonbinding agreements. Countries with the 

most influence over the Web, like the US, did not sign up. So, if we cannot reach agreement on 

Web usage across governments, how can we expect students to do the same? It is difficult to 

argue that they should stop and think about their activity (Hodgson, 2004; Caldicott, 2015). This 

reinforces why we need to teach that the Web is moving away from the vision stated in 1989 by 

Berners-Lee (2000). Such a vision did not expect that a person might be exploited. Users in 

China, for example, have little alternative, except to not use the Web. But, non-users matter and 

to ignore teaching students about them means little will change (Wyatt, 2003). After all, social 

empowerment has a relationship to pedagogy (Samr & Hruskova, 2015). 21.97% of Web users 

live in China, whilst 1.95% live in the UK (ILS, 2015). So, censorship influences knowledge for 

many more students than in UK education. Technical protocol censorship prevents power 

accumulation for some, reducing knowledge. I cannot solve this, but I can begin to investigate 

teaching about the Web for the 1.95% who reside in a more democratic setting.  
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The points above form a fascinating topic. However, it is one not taught under any prior ICT 

curriculum I am aware of. Nor is not referenced in the new programming schema (Anderson, 

2012; Karlekar & Cook, 2009). Yet, it is vital to teach students to ask big questions about the 

Web. Particularly about what the Web is and how it unfolds. If we want students to think big, 

we need to give them something big to think about. This, of course, is why Alphonse was so 

effective in the classroom. He contextualised learning and challenged students to think about the 

bigger picture. They need to see the picture, in this case, is painted by the activity and interaction 

of everyone and everything on the Web. Regarding such activity, when this chapter was first 

drafted, in July 2015, every second there were around 9,052 tweets posted on Twitter.com. There 

were also 2,012 photos shared via Instagram.com, 48,537 pages were accessed through 

Google.com and 99,733 videos were streamed on Youtube.com. Then, over 27,064 gigabytes of 

server traffic was transported each second. As of December 2017, this figure is 51,469 gigabytes. 

Just looking at Twitter.com, the number of tweets has increased by more than half a million 

whilst you have been reading this paragraph (ILS, 2015; 2017).  

 

Consequently, we have a paradoxical situation. Powerful interests lead and organise the activity 

of the masses. Yet, the masses make the Web. Another problem is that one set of Web 

participants seem to be far more knowledgeable. They use accruement of knowledge to further 

proximity. This produces profits for the few, under the guise of encapsulated benefits for the 

many (Auckland, 2013). The Web is thus far from a pro-human, fair and equal society, despite 

facilitating a lot of human activity. What we can see from this activity, as Saad & Kalakech 

(2013) suggest, is that Facecbook.com technical servers are as vital as social users. Both produce 

a phenomenon. This is as an outcome of relational symmetry between actors in a network of 

networks. These networks manifest from many different, so heterogeneous, parts (Ghys, 2012).  

 

The Web, then, is a heterogeneous actor-network. By this, I mean it is an outcome of common 

practice between actors. This needs an actor organise the activity to create stability. Human and 

non-human entities engage in acts of knowledge production; a tweet, share or search, to name a 

few examples. By taking the lead, one actor gains proximity in a network around this production. 

They help the flow of knowledge, which bestows control. This suggests a relationship between 

knowledge and power in everything on the Web. By organising one, you gain more of the other. 

Such reasoning echoes Foucault (1977; 1980; 1984). The author writes a lot about the 

relationship between knowledge and power in ‘Discipline and Punish: The Birth of the Prison’ 

and ‘Power/Knowledge’. A notable concept explored in both texts is how the governance of 

people relies on a sub-consciousness of surveillance. Foucault (1980) argues this by discussing 

the architectural design of the Panopticon.  
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The Panopticon is a prison with a central tower where guards can observe. By observing, they 

accumulate knowledge about activity. This fosters power over those in the prison. Such power 

enables the guards to influence direction at a direct and subconscious level. Nobody knows if 

they are being watched, so they behave as if they are (Foucault, 1977). In the Web, we can see a 

similar structure in the networks encasing individuals, governments and corporations. 

Google.com, Facebook.com and Amazon.com lead the participation of a lot of observational 

activity occurring on the Web. Users of these services are quite like prisoners. They are ordered 

by organisational design choices similar to the Panopticon. Take Google.com, an actor 

influencing an unthinkable amount of social and technical activity. As usage increases, they gain 

more knowledge of user’s activity; their design mechanisms track user searches.    

 

As such, they profit in knowledge and power by using the data of 3.4bn users. Meanwhile, the 

knowledge we gain from Google.com is decided by their search engine optimisation (SEO) 

algorithms. These are non-humans that have power over us. A teaching topic in its own right, 

students should learn about how Google.com benefits when users act as a data workforce. One 

that fails to grasp the economics of their employment (Simpson, 2011). Meanwhile, the idea of 

a relational and heterogeneous network of networks, organised around an actor, arises in the 

school of thought known as Actor-Network Theory (ANT). The foundational concept of ANT 

is that there are no social or technical components. Actors, both human and non-human, have 

power in networks. An actor capitalises on, organises and directs the activity of the network and, 

as a result of this, the flow of knowledge and power within it (Latour, 1991). Asymmetries exist 

but cannot be presumed due to nature (Law, 2000). To understand the Web, we have to 

appreciate there are many theories relevant to a discussion about it. In fact, these offer a template 

for what we might fold into design principles for Web education.  

 

Rather than try to establish just some content lessons about the Web, we need to teach students 

to see what the Web is and why it is always changing. They need critical thinking skills to see 

that the Web is a Panopticon. Or that the Web is a sociotechnical phenomenon, so what we call 

‘the Web’ simplifies a temporarily stable, heterogeneous network of contingent networks. 

Hence, the Web is more than a thing on our phones. By teaching students to think, rather than 

telling them how to think, we invite them to think more critically. In my next chapter, I will 

return to these concepts to gain such a footing. After all, to ontologically level the social and 

technical, suggested in ANT, helps us to trace the stories occurring across these sociotechnical 

networks. Levelling everything as equal in nature but not proximity helps students to see all 

actors and their power-plays, which build and shape knowledge. This grants them the power to 

shape, enrol and organise network behaviour (Latour, 1991). 
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In fact, ANT is like a sophisticated manifestation of the story of Alphonse the Camel. It is a 

terminological toolkit. One that encourages us to avoid seeing causes in the Web as hierarchical, 

or more or less important in isolation. This is necessary because the Web of today is different to 

the one of 1989. Teaching programming skills as the National Curriculum (DfE, 2016) urges 

and – more generally – applying technical solutions to the challenges of the Web might have 

worked in the beginning. Then, altering the Web was a modest practice. Now, the Web creates 

intransigent social, political, technical and economic problems. In fact, redefining the masses 

understanding of how politics, economics and – more fundamentally, power – are exercised 

through the Web is difficult. Academics have struggled with such discussions (Rosenbaum, 

2015; Aghaei et al., 2012). Yet, students are capable and primed to learn. This is despite being 

in an often-unaware relationship where they give up much of their power on the Web to be part 

of a collective (Choo et al., 2000).  

 

Like farming crops of land for a baron during the Feudal Era, a period between the 9th and 15th 

century, in the Web a handful of American Web corporations own the land students play on. 

Ironically, students love games about farming digital sheep and mining. It is a point of 

fascination to them, from my view as a teacher, if they can ride a digital sheep. It is fascinating 

to me that Facebook.com farms knowledge, as data, about their love of sheep farming. This 

describes an encapsulated, yet educationally underemphasised, relationship. One that needs to 

be taught about to promote critical thinking. Doing so encourages students to question the 

decisions, and contracts, they make on the Web (Schneier, 2013). Yet, teaching knowledge about 

the Web, in the face of powerful forces, is hard (Shadbolt, 2013). How do we even begin to 

define such knowledge? It has a terminological range. Generalised or domain specific, formal 

and informal. Conceptual and procedural. Elaborate and compiled. Unstructured and structured. 

Situated and metacognitive, to name but a few (Vega-Encabo, 2017). 

 

1.4 Concluding Remarks  

 

As de Jong & Fergusson-Hessler (1996, p.105) remark, “...researchers need many fine-tuned 

terms for describing the knowledge state of individuals.” So, ‘knowledge’ is used with flexibility 

without any consensus (Alexander et al., 1991). Knowledge is summarised as a cognitive 

attribute of thought. It is seen in skill traits of reasoning, thinking or reflection (Gelman & 

Greeno, 1989; Messick, 1984; Marton & Saljo, 1976). Nevertheless, knowledge fallibility was 

investigated by Gettier (1963). Before Gettier (1963), philosophers used a ‘generic’ definition 

of knowledge. They saw it was a construct. One bounded to ‘belief, truth and justification’ where 

a ‘known truth’ defined from content was knowledge. For example, if a person claims that X is 

true, their belief in X must be provable as then true. If it is not, it is not knowledge. It is something 
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lesser, opinion, or something unfounded without sensibility, a point of much relevance to activity 

on the Web. Plainly, to substantiate X, it needs to be supported by evidence to be truthful 

(Russell, 2014).  

 

Such discussion echoes ones on a priori and a posteriori knowledge. A proposition is knowable 

a priori if it is independent of experience. Whereas a posteriori knowledge is knowable on the 

basis of experience (IEP, 2015). We know, a priori, that all bachelors are unmarried. Yet, the 

view that it is raining outside is a posteriori knowledge. This is because you, the reader, may 

have a different view. This forces us to question whether all views of knowledge can exist and 

be justified as belief. Geitter (1963) challenged ‘justified-true-belief’ as the meaning of 

knowledge using thought experiments. One I favour is the sheep in the field argument, which is 

expanded upon by Chisholm (1989). A person, standing alongside a field, can see a sheep and 

believes that there is a sheep in that field. They could be right; there might be a sheep, far up the 

hill in the middle of the field. However, this person cannot definitively see that sheep; their 

vision is obscured by a fence and they are far away. So, they have no ‘absolute evidence’ of a 

sheep. They could, in fact, see a dog that I dressed up as a sheep.  

 

Hence, does the onlooker have ‘true belief’ and unbiased knowledge of a sheep in the field? The 

legacy of this argument is that knowledge is fallible (Ayer, 1956; Hetherington, 2001). The sky 

is blue subject to colour perception and two plus two does not always equal four (Fisher et al., 

2010). Subsequently, an educational view of knowledge fallibility is that any knowledge is a 

resource. This resource is a currency. It can be saved, converted or spent. It helps promote critical 

thinking (Lai, 2011a; 2011b). Biased views, then, can be analysed. This promotes Socratic 

questioning and dialogue, which promotes critical analysis and so develops analytical 

understanding (Cambridge Dictionary, 2017; Goldman, 1967).  

 

1.4.1 Contribution to Knowledge  

 

To define knowledge we can see it as a cognitive currency. One used to solve problems 

encountered in an experience that, when tailored in a teaching framework, furthers criticality. 

This is because knowledge helps a student to act independently, challenge bias and question 

others (Polya, 1957). Hence, in the next chapter, I will use this view of knowledge as my basis 

to explore its relationship to power. By doing so, I emphasise my claim that education, and 

critical thinking, in particular, are key to re-balancing the Web for everyone. Alongside this, I 

will explore how powerful forces dominate knowledge to further their power to shape the Web. 

Critical thinking is an antithesis of this. My finished thesis will chart a new domain, contribute 

insight into how, or if, the Web is taught in schools and offer acumen from teachers. It will also 
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embrace students, who I will contend did not influence the design of the current National 

Curriculum for Computing. There has yet to be any balanced analysis of the views of teachers 

and students about programming in schools, despite being in a post-programming curriculum 

landscape (DfE, 2013; Wells, 2014).  

 

Meanwhile, a powerful elite of everything from criminals and celebrities are increasingly 

influencing the Web to their own ends (Hendler et al., 2008). This is a bigger issue than 

programming can teach about. As such, it is my intention to investigate whether individuals in 

education feel that students need to be taught about how they can be misled in a phenomenon 

originally envisaged to help them to communicate and promote learning, not obedience (Berners-

Lee & Calliau, 1990). Therefore, my thesis first provides an original commentary on two 

initiatives seeking to try to change this status-quo. Moving into Chapter 3, I will use 

understanding from my literature review to consider these. This will help me, in Chapter 4, to 

justify a qualitative research investigation. Such an investigation is based on two case studies 

grounded in interviews. These interviews will help me to answer two of my research questions. 

 

Hence, in Chapter 4 I will discuss the process and methods necessary to conduct interviews with 

teachers and students in two secondary schools. In Chapter 5 and 6, I will present an analysis of 

my findings. In Chapter 7, I will describe my experience of teaching the Web in these same two 

schools and answer my remaining interview questions. This is possible because in this chapter 

and in Chapter 8, I will use feedback from teachers, and students taught, to consider my approach 

and tentative design. It is vital to acknowledge that the Web is never finished, so any conclusions 

gained are temporarily stable reflections that can shape future direction. To sum up, then, the 

Web is connected across all structures of human society. However, it lacks a basis to educate 

that society. This thesis is going to change that.  
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Chapter 2 

Knowledge, Power and Pedagogy  

“All of our knowledge has origin in our perceptions.” (Leonardo da Vinci)  
 

 

 

 

The Web does not have a government and this is a problem. As will be discussed, such an 

absence of leadership is also why it grew at such speed and scale. In this chapter, I will argue 

that if you understand what the Web is, you can be a part of moulding it. To borrow from de 

Jong & Ferguson-Hessler (1996, p.110), if the “...possessor has content and necessary skill to 

produce a solution without reliance...” then they can shape the Web. Hence, I consider in this 

chapter how knowledge creates power to do just that. Such discussion is necessary because, as 

Facione (2000, p.64) argues, knowledge taught in an organised manner helps us to adapt to 

“…persons, events, or circumstances in a habitual, yet potentially malleable way…” and, as a 

result, enables criticality. Criticality, to recap my remarks in the previous chapter, is an outcome 

of pedagogy built to nurture knowledge related to a given thing (Halpern, 1998; Paul, 1992b).  

 

Yet, as Gardner (1991; 1993; 1999) explains, knowledge is not just not one thing. We cannot 

expect a student to be all-knowing about ‘the Web’ just because they learn programming in 

schools. Learning is a multifaceted process, drawn from both skill and content. Yet, schools 

teach only programming. This is core to my argument. When I trained as a teacher, old habits of 

pedagogy being all about the delivery of knowledge dominated. There was little discourse on 

skills (Ennis, 1985; 1989). I know now that each classroom is unique. Reliance on a teacher, as 

a knowledgeable other, builds dependency. This offers parallels to powerful actors on the Web 

(Lai, 2011a; 2011b). In this chapter, I will set out an argument that pedagogy for the Web must 

help students to think as sociotechnical critics, to revisit a previous analogy, of the ‘digital sheep’ 

in the field. Not, then, be sheep conditioned by others. 

 

I first need to explore the relationship between knowledge, pedagogy and criticality. Benjamin 

Bloom and his research team are often cited about all three. They recognised that knowledge 

should not be delivered just as content by a teacher (Kennedy et al., 1991; Bloom et al., 1956). 

Bloom’s view of critical thinking was that it should be built up through a relational, analytical 

framework. One that explores a topic through skill verbs to remember, understand, apply, 

analyse, evaluate and create insight. Importantly, revisions to his thinking in 2001 and 2007, 

which I refer to hereafter, offer an interdisciplinary philosophy.  
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2.1     Being Critical   

 

This philosophy is based on psychological, educational and skill-based reasoning (Krathwohl & 

Bloom, 1964; Anderson & Krathwohl, 2001; Kress & Selander, 2012). These revisions moved 

away from a hierarchical ordering of thought, as a taxonomy of criticality. Originally, skills of 

evaluation were seen as more complex than recall. Instead, a multi-modal view of a cognitive 

skill alongside a knowledge dimension emerged. ‘Bloom’s verbs’ became a pedagogic 

framework for educators to build independent enquiry around. This emphasised reduction of a 

more knowledgeable other (Bloom et al., 1956; Krathwohl & Bloom, 1964). Lai’s (2011, p.9) 

analysis of critical thinking points out that the work of Bloom et al. (1956) and the disciplines 

of Psychology and Philosophy overlap. This gives us a view of critical thinking as the ability to: 

 

• Analyse arguments, make neutrally balanced claims or deconstruct evidence (Facione, 

1990; Halpern, 1998; Paul, 1992a; Ennis, 1985).  

• Make poised inferences and formulate ideas using inductive or deductive reasoning 

(Ennis, 1985; Willingham, 2007).  

• Judge impartially sources of information, arguments or content in a balanced and 

independent manner, free from the leading influence of others (Case, 2005; Lipman, 

1988; Nolet, 1995).  

• Formulate decisions or solve problems (Halpern, 1998; Willingham, 2007).  

• Challenge others, by using knowledge to weigh up different views to avoid an obediently 

biased decision (Ennis, 1985; Paul, 1992a; Lai, 2011).  

   

Lack of critical thought reflects education (Van Gelder, 2005). Halpern (1998), an educational 

psychologist, exemplifies how people believe in phenomena, such as ghosts, vampires and 

myths. These have no evidence but dominate their decision-making. So, we can suggest that 

people do trust opinion, treating it as fact. Applied to the Web, people believe that a distant 

prince has left them a fortune. This is why developing knowledge about the Web is vital. People 

default to accessible explanations, regardless of whether such explanations are intuitive (Van 

Gelder, 2005). So, they end up ignoring logic in causational events and bend their view of reality 

to make sense of these. The story of Alphonse the Camel breaks students out of this habit 

(Chapman, 2003). Without a similar framework for the Web, students learn to do what others 

tell them. A lot of the Web is designed to avoid having to think (Lai, 2011). Van Gelder (2005, 

p.41), an educational researcher who focuses on pedagogic design, characterises student learners 

as “…social story-tellers…” easily convinced by others when they lack critical education. 

Perkins et al. (1983, p.286) describe this as the “…makes sense epistemology.” 
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So, students can easily make sense of events based on emotional instinct; they follow their gut. 

To think critically, they need something to think critically about; a learning aim, objective and 

curriculum (McPeck, 1990; Facione, 1990). Bailin et al. (1999) suggest the framing of such 

knowledge needs contextualisation through learning tied to skills of explanation, analysis and 

evaluation. This is important because the field of knowledge studied could be dynamic, like the 

Web. Promoting criticality through skill-based learning, alongside knowledge content, builds 

reflexivity. By contrast, the teaching of facts, linearly at students, fails to empower because all 

they do is recall ordered content (Case, 2005; Willingham, 2007). For Bloom et al. (1956), there 

is a transformative nature to structuring knowledge to promote criticality. Namely, how 

addressing one part of a cognitive domain fails to develop critical thinking about the bigger 

picture. This is because, to borrow from Fisher et al. (2010), students must grasp everything 

going on to logically self-regulate their thinking. If we look at the National Curriculum for 

Computing (DfE, 2016), we see a flaw. By focusing on programming, as the sole knowledge 

content and cognitive skill, the curriculum is not reflecting the Web. Yet, the curriculum wanted 

to ‘prepare students for online life’ (DfE, 2013; Gove, 2012). Students are taught, at best, one 

half of a coin. Technicality makes students more technical. Kirkpatrick (2008, p.155) argues this 

type of approach produces “...a detachment of technical rationality from its long-established 

association with social power.” 

 

2.2     Empowerment 

 

After all, social groups impact technology and technical applications in turn influence society 

(Kirkpatrick, 2008). This relates to the sub-questions I phrased, which asked:  

 

• To what extent does the National Curriculum for Computing satisfy the need to teach 

about the Web as a complex, sociotechnical phenomenon?  

• To what extent does The Web We Want Campaign satisfy the need to teach about the 

Web as a complex, sociotechnical phenomenon? 

  

Framed in the above, we can see each initiative reflects social or technical thinking, which fails 

to describe the whole Web. Meanwhile, teachers lacking subject knowledge often design 

learning around rote, or educator focused, pedagogy. This is a safe option they can control and 

may become clear when I interview teachers. Especially for those new to delivering 

programming with no subject specialism. From my own experience, when unsure I relied on 

controlling the classroom narrative. During the rollout of the National Curriculum for 

Computing, concerns were raised about this. It was felt students would end up following 

worksheets to offset their teacher’s lack of expertise (DfE, 2013; Wells, 2014).  



 27 

Paul (1992a) is an educational researcher on critical thinking (Paul, 1992b; 1993; 2004; 2006). 

He argues that rote learning doesn’t produce criticality. Following a worksheet is not an 

application. Plainly, remembering instructions does little to inspire synthesis. We need only look 

to Bloom et al. (1994) to find an argument that remembering is part of a multimodal assemblage. 

All skill verbs must be engaged equally in a critical way, often by detailed pedagogic framing. 

The formal structure of teaching is thus an important thing. It needs to cover the whole picture. 

We cannot just deliver content, as awareness to remember, in an assembly. There is no 

application of this thinking. This reduces knowledge retention (Pollard, 2008). Nor can technical 

programming skills alone help explain the Web. Revisions to the tradition of Bloom stress that 

pedagogic design must describe the whole scene. Otherwise, the audience misses the richness of 

the narratives taking place (Sideeg, 2016). For them, it is like trying to grasp a movie in another 

language. All they can do is see the technical picture. They cannot understand the sophisticated 

social subtleties, or even subtitles! 

 

Applied to this discussion, programming does not fully explain the Web. As Paul (1992a) asserts, 

knowing part of something is not critical thinking about the whole thing. Through the tradition 

of Bloom et al. (1994), Web pedagogy is not the same as Computing. They are different domains, 

each with their own multimodal critical thinking skills and knowledge foundations. We cannot 

realistically expect one to fully develop critical thinking about the other. Meanwhile, developing 

critical thinking is more effective when started young (Silva, 2008). It improves with practice 

(Kennedy et al., 1991). Bailin et al. (1999) argue an educational framework empowers adult life. 

Yet, it needs to be established early in school careers. It seems that, in spite of the missed 

opportunities in the National Curriculum for Computing (DfE, 2016), this was recognised. Skills 

of programming are now taught to those as young as five-years-old. 

 

A notable researcher who has explored pedagogical modelling for early years in schools is Kuhn 

(1999). The author identifies three forms of metacognition. Each, they claim, is part of criticality. 

First, metacognitive understanding is thinking that operates on declarative knowledge. This is 

what a learner knows and how they come to know it, such as through using the Web. Second, 

meta-strategic knowing is thinking based on procedural knowledge. This is thinking concerned 

with the ability to monitor and evaluate an experience, which is not taught in assemblies about 

the Web. Third, the author suggests epistemological understanding as the most sophisticated 

type of thinking. This is an ability to engage with philosophical questions and create new ideas, 

which requires a formalised curriculum. Kuhn (1999, p.22) embraced Bloom et al. (1956). The 

author argued few people develop epistemological thinking, due to insufficient educational 

experiences throughout childhood. Such a claim was substantiated by her research, which 

charted metacognitive learning over time. It began with students from a young age. 
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Kuhn (1999) followed young people, of various ages, as learners across educational phases, 

noting that epistemological study earlier promoted criticality later. Importantly, Kuhn (1999) 

learnt a ‘critical thinker’ is able to balance subjectivity and objectivity. So, they recognise 

representations of reality. This helps nurture judgement and skills of evaluation to formulate 

opinions, experiences and actions. As a result, a critical thinker can reason, deploy logic and 

draw on empirical evidence impartially. This helps them to grasp when they are being misled, 

more easily inform others and/or gain power over them. Meanwhile, Kuhn (1999, p.23) states 

those educationally left behind often think “…all people have a right to their opinions, so all 

opinions are equally right.” There are important lessons here about a lack of regulation and 

education about the Web. People often think they can do what they want online.  

 

So, to help me fulfil my aim to develop principles for Web education, Kuhn (1999) has relevance. 

She argues that we need to start teaching early and plan across all years of education. Abrami et 

al. (2008) built on this, in 117 empirical studies. These argued critical thinking is achieved by 

integrating different forms of metacognitive knowledge into a planned, objective led framework. 

In this, there must be a group discussion and element of independent learning to challenge 

learners to think beyond the teacher. Kuhn (1999) and Abrami et al. (2008) both conclude a 

successful intervention needs educators in an industry partnership. Also, there is a need for 

assessment (Silva, 2008). Ku (2009, p.75) reinforces that flexible assessment methods 

“…facilitate the practice of strategic use of thinking skills in everyday contexts…” and this in 

turn trains “…students to self-construct answers…” in other aspects of life.  

 

The conclusion I take from this is that it is necessary to form education for the Web based on 

open-ended problems. Critical thinking, then, needs independent learning and assessment on 

‘real-world culture’ for students. This implies a ‘formula’ beyond recalling content (Lai, 2011). 

There is little evidence of this, about the Web, in the National Curriculum for Computing (DfE, 

2016). Vague terminology linked to the Web ignores how social phenomena influence technical 

decisions. Programming knowledge is vital. But, it does not explain revenge pornography or the 

sale of drugs in the Dark Web. To return to Kuhn (1999), these are ‘big’ metacognitive questions.  

 

To solve them, students need to critically grasp the relationship between knowledge and power. 

For Foucault (1987, p.190), power cannot exist “...without the correlative constitution of a field 

of knowledge, nor any knowledge that does not presuppose and constitute, at the same time, 

power relations…”. Lukes (1974, p.4) is linked to Foucault (1979), describing the modes of 

power arising from knowledge as a “...resource to mobilise, a tool to set an agenda, a mechanism 

to produce knowledge and a means of control.” This suggests, then, that people who lack 

knowledge of their environment lack power to change it.  
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2.2.1 Knowledge & Power 

 

Lyotard (1984) felt changing the knowledge of those in a network can destabilise the 

relationships between actors within it (Urry, 2009). In the Web, these form between social and 

technical actors in a sociotechnical network. This network is organised around mutual interest, 

bridged by knowledge and power (Depauw, 2008; Serres, 1982). My point is, then, that if we do 

not teach about the Web, we leave students to exist in complex networks without any traditional 

governance. Beyond the Web, Nordstrom (1996, p.159) argues that this creates “…self-

sustaining hegemonies…”. These hegemonies, which are social groups, are governed by 

personal ethics. Fisher et al. (2010) argue that when people do not grasp everything happening 

they cannot self-regulate. So, they also fail to develop critical thinking. This means they become 

dependent on the leadership of others. Ethics become shaped by the compelling person or 

organisational entity (Anderson, 1991; Serres & Latour, 1995). 

 

So, developing knowledge about the Web develops a sense of these discussions with respect to 

networks. For example, to borrow from Lovell (2009, p.86), relying on social legislation in a 

physical governance to target “...offending laws or practices, has little power to change 

anything.” Across global societies, activity is socially conditioned and technologically complex 

(Giddens, 1984; 1989; Walby, 2000). This creates problems and the Web is not immune to them.  

Durkheim’s (1893) concept of ‘anomie’ argues that people lacking social or technical regulation 

lose communality. So, their values become less normative and associations more mercenary. 

This applies to the Web. Groups organise around the most knowledgeable. Students hold power, 

but many do not realise it. For example, few know that if every student objected to the use of 

their data by Google.com, and stopped searching, things would change. At least quicker than 

complaining to their local Member of Parliament. On the Web, networks reassemble suddenly 

but not because a nation-state asks nicely. Rather, user activity has power to shape the Web.  

 

If we fail to educate students we leave them to, as Perkins et al. (1983, p.286) argue, make sense 

of such complexity via emotional instinct.  This is a problem. As Durkheim (1895; 1897) argued 

when ordered communality erodes ‘egoism’ rapidly increases. Hence, individuals favour 

themselves and “...those with assets...” do what they wish (Miller, 2004; Arendt, 1958, p.144). 

Yet, so far, a school curriculum about the Web has not appeared to combat this. The briefest 

glance at two initiatives related to my aim, the National Curriculum for Computing (DfE, 2016) 

and The Web We Want Campaign (2014), show that they adopt moral alignments. They also 

prioritise technical skills. Or push for social governance in a stateless system. Both, then, ignore 

that the Web is a dynamic phenomenon. Berners-Lee who, we might assume, is some kind of 

knowledge and power extraordinaire, struggles to challenge anything (Johnson, 2008).  
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This is because the forces on the Web are considerable, more so than even its protocol inventor. 

So, network dynamics are rooted in a relationship between knowledge and power, which is more 

complex than one person. In contrast to Berners-Lee’s vision for the Web, there is an imbalance 

on the Web between those with knowledge and those without it. Because of this, some have 

power over others. They can condition the Web so, to repurpose Marx’s (1999) theories on 

increasing poverty, the rich get richer and the poor get poorer. Meanwhile, students, who make 

daily use of the Web, lack the means to educate themselves. There is no curriculum in schools 

that explores the complexity of the Web. Hence, those with knowledge can take advantage of 

students. This fuels their power and leads to an imbalanced equilibrium (Barrett, 2015; Berger 

& Luckmann, 1966; Sismondo 2010).  

 

It is a debatable point as to whether their relationships qualify as encapsulated, an agreement 

where both parties profit. In the broadest sense, such relationships are a process of an 

ambivalence and necessity. So, users of the Web gain helpful access but give away their data 

(Wolf-Meyer, 2014). Lacking knowledge about this act is a problem. It reduces criticality about 

the nature of trustworthiness. There are many complex debates about knowledge and trust. This 

points to a need to teach about the Web through philosophy and so weigh up the Web with 

neutral rationality (Hardin, 2002). As discussed, metacognitive epistemological thinking is a 

component of criticality, itself necessary to comprehend ethics and motivations of actors on the 

Web. But, within the Web, knowledge is fought over by actors. Current teaching, in my view, 

often aligns, towards moral poles of right and wrong. This ignores the complexity of knowledge, 

as Bourdieu (1991, p.250) would argue, shaping the habitus. Of course activity on the Web may 

not necessarily be in the public interest; trust and ethics fall apart online without traditional 

governance (Wolf-Meyer & Collins, 2014).  

 

Knowledge takes many forms. For example, political, economic, conceptual and geographical 

(Bourdieu, 2005; 1987; 1984; 1996; 1998). All are manifestations of power (Coleman, 1988) 

and come together on the Web; the phenomenon incorporates both human and non-human 

attributes. Taken from this view, knowledge in the Web is a sociotechnical asset. As discussed, 

it is a currency that enables actors to influence, bribe, challenge or engage others (Lin, 2001; 

Van der Gaag, 2004). On the Web, this capital is fought over, as it enables an actor to change 

something (Yardi, 2009). Those who do not like such changes require sociotechnical knowledge, 

in an equal amount, to the actor they challenge. Without it, they lack power to convince others 

to join in an instructive revolution. Education, at its core, is about cultivating a new way of 

thinking or doing (Weininger, 2004; Weiss & Domingo, 2010). In ‘The Postmodern Condition’ 

Lyotard (1984) expands on this idea, arguing that proximity and knowledge help an actor to stop 

alternative social or technical discourses (Woodward, 2015; Dixon & Cassidy, 1998).  
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Lyotard (1984, p.60) pointed out that IBM’s control of databases and satellites in the late 1980s 

allowed them to dominate discourses about the communication of information (Stoller, 1982). 

Back then, IBM’s products were some of the most appealing to the public. They provided a 

service that was useful, which furthered their domination of data provided by the public. 

Facebook.com, Google.com and Twitter.com are similarly powerful actors. They provide a 

comparable level of influence over society. So, their services are popular. Like IBM in the late 

1980s, anyone arguing that they can do it differently, or better, would struggle. Each of them is 

too durable to deploy counter-power against. Their knowledge of user’s preferences, 

communications, activity and, ultimately, data is considerable. This helps them keep ahead of 

their competitors, ensuring that their services are desirable. By doing so, they strengthen their 

network durability. Such durability arises because they have a lot of people relying on them for 

communication. From this thinking, we can establish that rival networks succeed only if they 

can incentivise. They need to amass greater knowledge and empower change.  

 

A powerful actor on the Web becomes such because they enrol and incentivise users. Users 

remain loyal because their relationship produces benefits. Lyotard (1984, p.24) felt that if the 

public had the same knowledge as IBM, it might avoid the “...terror of dominance.” But he 

cautioned that levelling knowledge via education could make “...knowledge (or information, if 

you will) become a zero-sum game that can further disagreement.” This is problematic because 

it creates a situation where everyone gains or suffers losses to the same extent. If everyone knew 

how to code, they would do it themselves. If people understood psychology, they might share 

less narcissistically online. Knowledge, then, can disrupt the stability of services. This is because 

such levelling undermines any encapsulated interest (Lyotard, 1984, p.66). By calling for 

principles to teach about the Web, I want to teach students what it is and how to develop it. But, 

this could risk destabilising the Web. 

 

2.2.2 Knowledge: An Empowering Asset  

 

However, if we teach about the Web through technical programming we are, to borrow from 

Latour (1999, p.8), producing “…a dreamlike utopia…” where we limit critical thinking. The 

bigger point is that many students don’t know that they are producing data. Knowledge and fair 

access to the Web is supposedly a human right, like contraception (UN, 2015; W3C, 2014). All 

the while Google.com makes billions off the back of user’s data, which they probably aren’t 

aware of. This is because they don’t read the terms and conditions dropped into the middle of a 

search query. The Web We Want Campaign (2014) is an important initiative, then, despite 

lacking a coherent pedagogic framework. In this movement, we can find Berners-Lee (2014a) 

arguing the essential point that some powerful actors on the Web need to be stopped.  
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This, Berners-Lee (2014b) claims, is because they control popular services used every second, 

act wrong over rights and sell individual data on a whim. They make money by urging people to 

share without ethics, which generates data that makes more money. For example, Logan Paul is 

a 22-year-old YouTube.com celebrity with 15 million subscribers, many school age. He 

uploaded a video on the 31st of December 2017 with friends in Japan’s Aokigahara forest. Here, 

they joked about suicide occurring in its woodland, only to stumble across a dead body. Then, 

they vlogged it. YouTube.com kept the video up for over 24-hours and, despite the backlash, 

allowed Logan Paul to keep his monetisation rights (Wong, 2018). This reinforces the point 

made about who we allow students to learn from about life, socially acceptable behaviour, love 

and relationships. The power that actors have over students, facilitating and educating them, is a 

vital point to be taught. Without Google.com, I wouldn’t be able to fact check the date above.  

 

But, a lot is ‘masked’ from users, who are ‘unaware’ of targeted advertising, data scraping, 

brokering and conversation tracking. Twitter.com, for example, reduces control settings, applies 

a complex usability policy and hides opt-out tools (Fuchs et al., 2012). When we fail to teach 

that surveillance is inherent to the Web, we fail to offset that deceptiveness. This impacts human 

rights and harms students on an economic level. They are not paid for the value-creation that 

their data accrues (Russell, 2011). Beyond accessibility, students lack the capital to renegotiate 

terms of participation (Resnick, 2002; Joerges, 1988; Mayntz & Hughes, 1988). Faced with a 

knowledgeable audience, such powerful forces would have to compromise or face a revolt. This 

thinking has real relevance to my aim. At an essential level, it suggests that if people lack 

sociotechnical knowledge then they lack an asset of empowerment. Basically, they trade rights 

in exchange for inclusion (Rainbow, 1984).  

 

Such an idea does not sit right with me, as an educator. It is a mixed message for students 

growing up in an increasingly digital world. One based on what, from my view, is a practice of 

mutual observation, narcissism and subscription competition. We could apply this description to 

the powerful services of the Web, which design their systems around these attributes. They are 

popular, of course, because, as Durkheim (1893) argued, when people lack traditional forms of 

governance or social structures that are regulated, they turn to one another. Hence, they organise 

around sociality or reward systems. Through reward, which we might see in up-votes, likes, 

returns or favourites on social media, people gain belonging (Anderson, 1991). Yet, surveillance 

built into the Web equally fuels nervousness about how much a comment is liked. This 

encourages a return performance and observation. How people represent themselves on the Web 

shapes the knowledge, so power, of everyone watching, especially those lacking criticality. This 

can be seen in Vladislava Podchapko. In 2016, she let her child starve to death whilst issuing 

social media updates of them playing happily (BBC, 2016).  
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Of course, Facebook.com profited from such images through tailored marketing to her friends. 

These same friends spent their time, on the network, liking and enrolling others to up-vote her 

‘loving’ images, not thinking. This reduced the integrity, knowledge and power of all involved 

(Nissenbaum, 2010). An exemplification of the sheep in the field argument, the knowledge 

manifested was inaccurate. It led to the death of the child. But, critical thinking education about 

how the Web allows us to curate our identities might have prevented this tragedy. Pedagogy, as 

the scaffold to build such educational knowledge, is part of the process of empowerment. An 

alike argument is made by Foucault (1977, p.206). The author implies knowledge about a given 

thing needs to be taught formally to enable the “...relations of power to be precisely adjusted, in 

the smallest detail, to the processes that are supervised.” 

 

As discussed, Foucault’s exploration of the relationship between knowledge and power forms a 

notable analysis about surveillance (1977; 1984; 1980). It considers the Panopticon, an 

architectural prison design suggested by Jeremy Bentham (1843). To recap, the Panopticon 

shapes order by developing a sub-consciousness of observation. This is down to its design, 

Foucault (1980) argued. Circulatory and open-cell, it generates knowledge in a self-constituting 

manner through an omnipresent tower. Such a tower is filled with guards who can see all but not 

be seen. So, they gather knowledge about activity, enabling subordination. This creates a 

framework that teaches prisoners to behave in a certain way (Foucault, 1977). Such surveillance 

is inherent to the popular services on the Web. Actors use observation of activity to capitalise on 

other’s data. This strengthens their network durability and furthers their regulatory power. The 

important thing to teach about this is how parallel knowledge and power design choices are 

inherent to the Web. Users are a source of power, prisoners and productive knowledge assets. 

The Panopticon is an example of disciplinary power. Guards in the tower create a sense of 

surveillance that is punitive. Yet, it is still a covert observation many in the prison end up 

discounting, which strengthens guards’ power (Foucault, 1977) by cultivating a status quo of 

doublethink2 (Orwell, 1949). 

 

Students grow up being observed covertly on the Web. They will not think, without an education, 

observation. Or why it is problematic. To them, Facebook.com, as an organisational power, is 

only relevant when a decision by the company affects their access (Mims, 2013). Otherwise, 

Facebook.com is a logo on a page of their stories. The real point is that students have little 

productive power over, and in, their choice of product. This is not disciplinary power in the way 

Foucault (1977) wrote about prisons. Yet, actors on the Web, like Google.com or governments 

in China, do exercise disciplinary power comparably. Censorship, for example, through data 

                                                
2 Doublethink: a term to suggest the acceptance of contrary beliefs at the same time as a result of indoctrination by a 
knowledgeable other; encouraging people to accept the status quo without deeper rationalisation. 



 34 

surveillance mechanisms that prevent access to Google.com. Or Google.com buying competitors 

that pose a threat to their durability (Branigan, 2015; Koskela, 2002; Kramer & Haferkamp, 

2011). So, the largest networks on the Web are panoptic in nature. They have data-monitoring 

towers, guards and condition ‘prisoners’ in repetitive daily routines. Snapchat cat ear filters could 

even be seen as uniformity achieved in prisons by orange scrubs. 

 

There is even an echo of these design choices in the UK education system, which spun out of 

the industrial workhouses in the nineteenth century. Schools and prisons both have fixed hours. 

They use regulated cells that contain activity, enforce identical uniforms, fixed hours, guards 

and punitive isolation (Holmes, 2017). Teaching, then, relies upon an oppressive uniformity. In 

the Panopticon, guards direct the prisoners. In schools, teachers use systems to keep order and 

on the Web, powerful actors are aware of everything passing through their networks. 

Gatekeepers of sociotechnical activity, proximity of each grants knowledge from observing 

behaviour. This is then used to condition people. My point is that the act of conditioning is as 

present in Twitter.com as it is in prisons and the classroom. The difference, however, is one of 

scale. There is an oppressive tower with guards everywhere on the Web. People just ignore it.  

 

2.2.3 Power: An Outcome of Knowledge    

 

Often, surveillance is forgotten about because users of such social media simply don’t think 

critically. They haven’t been taught to. They observe each other naturally; it becomes second 

nature. An act, then, of doublethink. Users organise themselves around the conviction that the 

tower exists for the observation of others, not themselves. People do, after all, love their slice of 

observational regulation; they log in daily to see others’ updates. If we open up Foucault’s (1980) 

analysis of disciplinary power, he argued that those leading a network, from the tower, capitalise 

on knowledge. On the Web, social activity can be seen via the protocols of Facebook.com. In 

the Panopticon, the tower looks out onto many open cells structured around a circle. This lends 

power to those in charge because “...knowledge passes through them.” (Papacharissi & Gibson, 

2011, p.75).  

 

We can see this in data ecologies controlled by actors on the Web (Shadbolt, 2013). These 

repositories arise from information. For example, personal images, shopping habits and 

discourses are important things. They are communicated to users daily and shared by them 

instantaneously (Blair, 2014; Braun, 2008). Assuming such social media repositories are public, 

anyone can look at them. They can harness the activity of others. This was also part of the design 

of the Panopticon. Much like how, in school, students will self-police. They do so to attempt to 

avoid a whole-class punishment for disruption, even if their teacher is not watching.  
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Of course, some classes’ riot. This brings a dominant panoptic tower into existence. For example, 

a senior staff member taking over the lesson until an order is restored. Worst case, students end 

up in isolation, blocked by others. Hence, we can see examples of this art of observation as a 

feature of life on the Web. It has always struck me as surprising that few people notice that the 

Instagram.com logo is not a ‘traditional’ compact camera shape. It is a security camera! 

Similarly, PRISM, a data mining project by the US government, sought to leech network data 

ecologies. They did so by using governmental influence to sway networks and gain knowledge, 

supposedly to fight terrorism (Shubber, 2013; Ellsberg, 2013). Both are akin to a Trojan-like 

actor-network (Gao, 2005; 2007). Before Edward Snowden exposed PRISM, it embedded itself 

in networks of the Web. Corporate infrastructures tied to these were based on home soil. The US 

government has always been able to extend political power over its domestic big businesses 

(Reiman, 1976).  

 

Few users consider that much activity on the Web passes through the US. Expectations of 

privacy, intimacy and personhood vanish when one country controls the taxation influencing 

networks on the Web. To borrow from Schoeman (1984, p.404), the “...applications of 

observation extend control...” and these applications work best covertly. Control is easier when, 

as Lianos (2003, p.412) argues, “…people are passive about their observation.” As Koskela 

(2003, p.292) points out, even the “...vague suggestion that such surveillance exists...” orders 

activity and identity. On the Web, users fear disapproval from those watching. They are, again, 

much like prisoners in the Panopticon. I do not see this as much different from the effect of 

disciplinary power Foucault (1984) wrote about across his works (1980; 1977). So, I am 

fascinated by what the author would have made of the ‘Social Web’. Some assumptions are 

possible and illustrate themes necessary for students to understand. This reinforces, then, 

principles we need to teach about.  

 

Knowledge and power are concepts to be taught. Existence on the Web revolves around social 

media. It forms an art, so act, of self-curation and surveillance. In my view, the Web is a 

contemporary urban Panopticon where students are not only the prisoners but also the guards in 

the towers. Surveillance, because of them watching each other, fuels social media giants like 

Facebook.com, Twitter.com and Instagram.com. The Web, then, fuels exhibitionism. Exposure 

can produce knowledge that generates power in a circulatory manner. We watch, gain insight 

and can influence. For those who organise this process, this circulatory relationship is even more 

apparent (Koskela, 2002). As Foucault (1984, p.32) argued, our society is “...conveyed by 

various technologies, whether we are speaking of productions with economic aims or institutions 

whose goal is social regulation, or of the techniques of communication.” Of course, he was not 

speaking just about material technologies. Nor had he seen Facebook.com (Rayner, 2012).  
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Rather, Foucault (1984, p.32) was asking how “...can the growth of technical capabilities be 

disconnected from the intensification of power relations?”. Here, the author suggested a co-

construction of technicality and sociality. One where the capabilities needed to shape society are 

progressively inseparable from the technicality in such a society (Castells & Cardoso, 2005; 

McCall, 2010). Returning to the Panopticon, prisoners think they are watched because 

sociotechnical systems exist that make them adjust their behaviour. The extent of true 

observation does not matter. For Foucault (1980, p.155), everyone in a network “...exercises 

surveillance over themselves and others.” Within the Web, we can see examples of such 

networks. Twitter.com controls the communication interface. So, the actor can observe the 

furthest and can consume more data about activity than users. User’s self-regulation of posts on 

Twitter.com as a productive act. Not one of the imprisoned, rather one of guarded self-

surveillance. They create the knowledge others have over them. Twitter.com sells user’s data to 

gain economic power that furthers their network durability. Of course, this matters on an ethical 

level and there are arguments here about a right to privacy (Marichal, 2012; Fuchs, 2011).  

 

For Foucault (1988a), power exists in, and across, all things. Privacy is an illusion. To question 

the relationships around us is the only way to realise this because, as Foucault (1984, p.12; 

1988b) argues, power is circulatory. We, as individuals construct and contract the knowledge 

that fuels it in a never-ending cycle. Such a cycle is embedded into our existence because 

surveillance is an “...art of life…”. Foucault (1979, p.145) felt power and surveillance are not 

moral concepts. This infers a teaching point. Namely, students’ presumption of social etiquette 

and surprise when it is ignored. On the Web, students feel empowered and untouchable. 

Contrasting their educational system, the Web is a place where they create, so express. without 

fear of reprisal. Of course, disciplinary measures do exist, such as the power to block. But, this 

is an individual action. Based on the above, much of the observational and disciplinary power of 

actors, who facilitate interaction on the Web, is covert. So, this has a corresponding effect on 

user’s perceptions of influence to intercede on their behalf.  

 

Meanwhile, the Web exists beyond any nation-state’s legislation. Power and knowledge, then, 

are both a commodity, not a right. Like knowledge, the Web is, in itself, a neutral thing used as 

people see fit. Teaching students to be more aware of the fact that, to borrow from Foucault 

(1980, p.30), power “...procreates into the grain of individuals, touches their bodies and inserts 

itself into their actions and attitudes, their discourses, learning processes and everyday lives…” 

is a step towards establishing principles for Web education. But Gutting (2005, p.45) cautions 

that institutions with power are not unconditional. They only remain in power for as long as they 

hold more knowledge (Goodwin, 2000).  
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For example, I can recall an instruction to Y11 school-leavers on the last day of term, early on 

in my career, for them to wear school uniforms. In protest, the majority of students of both 

genders attended dressed as ‘stripper’ versions of themselves. Their outfits came complete with 

fishnets, lipstick and unbuttoned shirts. These students perceived, rightly, that there was little 

that could be done to them. So, they organised it secretly via the Web and, as a result, had greater 

knowledge, thus power, than the school. But, to borrow from my favourite superhero, 

Spiderman, with great power comes great responsibility. We need to teach students, then, to 

understand that their actions have real consequences. Especially when their influence is extended 

through the Web.  

 

For example, Felix Kjellberg, known as PewDiePie, is an empowered social media vlogger. At 

21, he started a YouTube.com gaming news channel. Upon writing, PewDiePie has 41,582,577 

subscribers, many school students (Socialblade, 2016). PewDiePie presents his content as a 

resource to mobilise others into his network. Repeatedly viewing videos increases his earnings 

and strengthens his network. This is because it extends his knowledge, through comments. 

Targeted advertising adds to his funding, supporting his business. People, to him, represent a 

source of power, which empowers actions in his videos that are also a design researched choice 

(Jenkins, 2006). People enjoy consuming his knowledge. Like a Panopticon, he is constantly 

observing their actions and responding. This shapes users into productive knowledge assets. 

They are workers, empowering network stability for him and Youtube.com (Crawford, 2012).  

 

Recall that for Foucault (1977), knowledge production is a circulatory concept. This produces 

power for the actor with knowledge-gathering proximity within a network. What is also 

important is that PewDiePie does not just have power over students, who make up his audience. 

He can shape other Web networks. For example, IGN.com is a gaming news website with 

hundreds of employees and yet has less monthly traffic than PewDiePie (Socialblade, 2016). A 

case study for Web education, as Castells (2007) argues, if an individual can harness an audience 

in a more engaging manner, such as through videos rather than reading, they can erode a 

competitor. This is an example of how “...knowledge is fought over…” online, to borrow from 

Bourdieu (1991, p.250; 1996, p.1), because it can reimagine the habitus. Before social media, 

the idea that an individual could have sway over a physical organisation would be unthinkable 

(Yardi, 2009; Lin, 2001; Van der Gaag, 2004). Hence, counter-power is an act of knowledgeable 

insurrection. PewDiePie succeeds because his content is inappropriate, accessible and 

instantaneously communicable unlike traditional journalism. This is harder for students to grasp, 

so much less appealing to their interest (Weiss & Domingo, 2010).  
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Journalistic bias, ethical reporting and PewDiePie’s role as an influencer create educational 

questions. Firstly, do teachers even know who he is? In 2017 he drew controversy by filming 

videos allegedly dressed as a Nazi leader. He also paid two Indians, through a crowd-funding 

website, to write a sign that read: Death to all Jews. Critics felt his actions educated students to 

be discriminatory. However, many questioned how to stop him, given his popularity and the lack 

of online governance (Major, 2017). Foucault (1979, pp.92) disputed that any powerful actor 

was untouchable and reinforces why we need to teach about this. Knowledge and power, as 

Foucault (1977, p.25) felt, “...produces unpredictable changes within society...” that means any 

ordering is open to betrayal if enough actors revolt in the network. Yet, knowledge is needed to 

challenge (Gaventa & Cornwall, 2001). So, a person needs to know what a camera is, why it is 

filming and how to destroy it (Reay, 2010). 

 

2.3 Tentative Principles for Web Education 

 

The rise of self-media vlogging and social media communication on the Web demonstrates an 

art of life. So, claiming a right to privacy exists is problematic (Kramer & Haferkamp, 2011). 

Privacy does not fit within Facebook.com. Or my reading of the circulatory nature of knowledge 

and power. I argued above that a student curates their activity. Nobody is respecting privacy. 

Participation is about intruding, assimilating, or publicising information to, or from, others. This 

is the same, be it by Twitter.com or a user with five followers. The difference is one of scaled 

economic profit. For Foucault (1980) observation, covert or overt, can impact behaviour. On 

Twitter.com, people regulate visibility; the institution does not hold absolute power. Rather, 

activity passes through their design. This, to précis Foucault (1977, p.201), is the major “...effect 

of the Panopticon, to induce, in the inmate, a state of conscious and permanent visibility that 

assures the automatic functioning of power.” 

 

An issue raised by Berners-Lee (2014a), on behalf of The Web We Want Campaign (2014), is 

that big businesses are ‘wrong about rights over individual data’. This is because they sell it, 

make money and urge people to share more. Yet, are users even bothered? There is little evidence 

of a counter-power insurgency by everyday users. Most relish in status updating. Though efforts 

to expose the data profiling of Cambridge Analytica, by whistle-blower Christopher Wylie, 

suggests this is changing. But, again, this is tied to having knowledge in the first place (Beil & 

Gatica-Perez, 2010; Greenfield, 2018). Yet, from the perspective of my aim of educating about 

the Web, we have an issue to overcome. Students might be automatically functioning under such 

surveillance. Their performance is habitual, given without thought (Hine, 2000). Web education 

is poor, so the crowd conditions (Fuchs, 2011; Rubin, 2011).  



 39 

At the same time, there is a philosophical component we could turn into lessons to further 

criticality. Twitter.com is a prison of their own making and the gates are not locked. So, students 

are their own guards and each account following another is a Panopticon in unto itself. Put 

plainly, are we Twitter.com and is Twitter.com we? Yet, Foucault (1984) argued that assuming 

the self is fixed by society, or any institution within it, neglected its virtuosity. People are not 

fully controlled by actors on the Web. This is because they self-create, and curate, their identities. 

But this relationship is also paradoxical. Others apply knowledge, as opinion, harassment or 

assault, which exerts power to squash impressions, expressions and creativity. So, the issue is 

not just one of the user’s rights, relative to data profiteering. Rather, we need to question, so be 

teaching about in Web education, how much of life is shaped by a relationship with Web actors.  

 

Likewise, people enjoy prying (Fuchs, 2011). As discussed, students gain knowledge from using 

and sharing on the Web. Yet, they also are shaped by following people like PewDiePie. Are his 

views knowledge or something less, an opinion perhaps? For Foucault (1984), like sheep in a 

field, losses to knowledge integrity can arise when people follow others so much that it becomes 

their existence. Social media enables observation. It is a big part of communication on the Web 

for students. Tweeting, updating, trending and memes are daily acts of artistic self-expression 

(Gill et al., 2009). As Foucault (1994) would see it, students manifest their identity through the 

Web. He would probably see the power of those observing on the Web as fragmentary. Like the 

sheep in the field, we can struggle to know what we are reading is the truth. If people base their 

knowledge on curated opinion, this makes knowledge fragmentary. Without skill verbs, in a 

learning framework, to contextualise knowledge, it becomes useless or forgotten about. Those 

students who do not want to join in can live off the grid or ‘spray paint’ the metaphorical camera. 

For example, by falsifying a social media profile.  

 

But, this leads to other power issues. Often these stem from a lack of knowledge, inclusion and 

influence over others. In schools, for example, student’s social media nervousness arises from 

whether they are spoken about, without their knowledge, by peers. Collectively conditioned 

acceptability, then, returns as a theme. Especially within the social media networks of the Web. 

This is another example of how a lack of knowledge can depower them. Being a non-user, as 

discussed earlier, matters (Wyatt, 2003). We could view this problem as the reason students 

strive so hard to anchor to a social media presence. It gives them a space for self-expression 

rather than leaving them floating in the digital void, worried about what they are missing. Of 

course, the knowledge that arises from access to parts of, or collectives on, the Web can be 

fragmentary or false. Yet, an educational view of knowledge is that biased opinion can be useful. 

The problem, of course, is that we are doing little to teach students to understand that what they 

read, see or tweet on the Web is contextually situated.  
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Falsehoods do exist. These offer scope for debate because the art of life on the Web often reflects 

showing off falsehoods to the crowd. After all, when was the last time anyone put up an 

unflattering photo? Filtering an image is a self-actualisation that produces an environment where 

there is less knowledge capable of fuelling counter-power. Nobody knows if what they are seeing 

is truthful. Meanwhile, the photo itself is non-human but powerful (Foucault, 1977). Students 

become conditioned by the act of performance in this regard, rather than the act of critical 

thinking. Thinking critically then becomes problematic for them. So they obsess far more and 

remember far less (Foucault, 1977). This is no surprise. The publication of information has 

supplemented human thought since the emergence of the printing press (Fitts, 1954). 

Google.com has undoubtedly exacerbated this and Tadlock et al. (2005) go so far as to describe 

the Web as a maelstrom of information that can be accessed by students on a whim. The Web is, 

consequently, effective of their memory. If Google.com is always present and can always be 

accessed, then what is the need for them to remember anything at all (Farjardo et al., 2007)?  

 

But, as Conan Doyle (1892, p.10) once wrote in my favourite novel ‘A Study in Scarlet’, there 

is a danger in having “...many useless facts elbowing out the useful ones...” and I am not the first 

to link this to the Web. Konnikova (2011) and Sparrow et al. (2011) have both suggested that 

the Web changes how memory forms within the minds of students. Sparrow et al. (2011) utilise 

several psychological investigations to argue the concept of ‘transactive memory’. This concept 

suggests that, when faced with difficult questions, humans turn to the Web. Students then, likely 

outsource their critical thinking. Their work implies students no longer need to think to, say, 

recall historical dates; SIRI conditions them. This limits their thinking about the Web. It reduces 

a need to analyse information (Eichenbaum, 2000; Kalat, 2008; Small et al., 2009).  

 

Consequently, this makes concentration challenging and reduces critical thinking (Carr, 2008; 

Peltokorpi, 2008; Lee et al., 2004). Meanwhile, what lessons can we learn about these points 

from teachers and students? I suggest that asking might show students are relying on powerful 

actors on the Web to recall things for them. This likely has a diffusive effect on other aspects of 

in-school learning (Ohler, 2008; Thompson & Swanson, 2010). Something to be factored into 

the design of Web learning, if teachers agree (Garlick, 2002). If students can now turn to 

Google.com, Wikipedia.com and Yahoo.com for answers, then what is the need to learn maths 

or historical dates? Arguably, the diversity of knowledge on the Web depowers individuals and 

makes them passive learners. As discussed, passivity fuels surveillance. Remember, it impacts 

knowledge integrity, making it something subjugated (Foucault, 1984; 1988b). When speaking 

of integrity, Foucault (1994) does not just mean a personal concept. Rather, he views integrity 

relative to the types of knowledge and power people amass historically, which can be influenced 

by bias of those writing the history itself.  
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If knowledge is biased or unsubstantiated online, this returns us to the dilemma of the sheep in 

the field. How do we know what we read is true? Therefore, the integrity of students is reduced 

when they are exposed to a vast amount of knowledge that is not structured in an erudite 

framework. A learning frame that pushes skill verbs helps to build permanent memories. Content 

becomes something used, rather than listened to. Otherwise, they learn from the victorious actors 

on the Web. These write the history of knowledge on the Web and so condition the relationship 

students then engage within. Without education, they learn to learn from such actors. These 

actors have more meaning to students than their actual teachers. PewDiePie and Logan Paul, to 

name but a few.  

 

The point, then, is that as we begin to explore the principles inherent to the Web itself, we can 

begin to see scope to teach students about it. Presently, this is nowhere to be found in the school 

curriculum and it needs to be there. Expecting a teacher to teach about this and programming is 

unfeasible. Placing emphasis on a technical curriculum neglects much critical reflection, and 

scope for debate, about the Web. It, then, misses developing interesting lessons to help students 

to learn about the Web and their place in it. Without this opportunity, they are depowered by 

their own education system (Palfrey & Gasser, 2008). This, then, produces a corresponding 

effect on the amount of knowledge they have about the Web, which in turn reduces their power 

to change any part of it. As their usages become more habitual, this lack of knowledge becomes 

more complex to solve.  

 

2.4 Concluding Remarks 

   

With this in mind, in this chapter I have laid groundwork suggesting that powerful actors on the 

Web benefit when students lack an education about the Web. Asking questions about the terms 

of their participation is, in itself, a reminder that knowledge and power can also be a dichotomy. 

This is because increased knowledge forms a counter-power. It enables a challenge to the status 

quo (Sexton et al., 2002; Ahmer, 2006; Anderson & Sosniak, 1994; Kress & Salendar, 2012). 

So, this chapter has shown that there is complexity surrounding the educational landscape of the 

Web. Because of this, we need to circle back to the start of this chapter and the work of Bloom 

et al. (1956). The author provided the foundational theory that educators have embraced as a 

basis for developing critical thinking skills (Lalley & Miller, 2007; Molenda, 2003; Clark, 2010).  

This is because Bloom et al. (1994) revised conceptualisation urges a framing of multimodal 

critical thinking verbs in an educational mechanism with structured learning objectives and 

outcomes (Bloom et al., 1994; Munzenmaier & Rubin, 2013; Arslan et al., 2014). In teaching 

about the Web, this is paramount because it moves us beyond delivering content, such as in an 

assembly about e-safety.  
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In the next chapter, I will show how the National Curriculum for Computing (2016) and The 

Web We Want Campaign (2014) lack a sociotechnical framework. This, I will claim, impacts 

the knowledge, so power, of all involved. They are not wrong. Rather, it is simply not within 

their remit to teach about the complex issues I have touched upon here. I will, therefore, show 

why revisions to Bloom’s thinking, carried out in 2001 and 2007, offers an interdisciplinary 

philosophy that informs my research (Anderson & Krathwohl, 2001; Kress & Selander, 2012). 

Bloom’s thinking is a multi-modal design. One that urges recognition of a cognitive skill 

dimension and knowledge dimension as separate components of critical thinking. Neither skill 

nor content, then, are a hierarchy to be thrown at students by a teacher (Anderson, 2007). Rather, 

they are an interrelated process. One linked by topics of enquiry without rigid subject boundaries. 

This works well for any interdisciplinary subject, like the Web (Krathwohl, 2002; Fadul, 2009).  

 

Such thinking diverges from later, more complex educational approaches emphasising linear, 

teacher-focused curriculums. As a starting point, like Foucault (1980), Bloom et al. (1956) 

recognised a philosophy underpinning knowledge. At the time it was first introduced, the teacher 

was seen as the vital part of the classroom. Bloom pushed discussion into how to develop the 

knowledge and skills to empower learners to think critically without needing another. From my 

experience as a teacher, we mainly teach students about the Web by directing knowledge at them 

in assemblies or bolted on experiences in other subjects where the technological augmentation 

of the Web has relevance. This is a problem. So, applied to educating people to understand the 

Web, we need to equip them to think for themselves in order to empower them. Rather than, as 

at present, tell them how to think. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Chapter Break] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 44 

Chapter 3 

Sociotechnical Web Education  

“Reason stands apart in contemplation.” (Leonardo da Vinci) 
 
 
 
 

 

The aim of this chapter is to discuss the educational knowledge dimension of the Web and open 

up discussion on its cognitive skill dimension. Both are components of critical thinking. So, their 

discussion helps to illustrate how they reduce dependency on others (Krathwohl, 2002; Anderson 

& Krathwohl, 2001). Students rely on the leadership of others on the Web, in school and the 

classroom. They gain power and knowledge through observation, but a lack of education 

prevents criticality. Thus, they have no opportunity to develop skills to think independently. This 

prevents them from developing the types of knowledge The Web We Want Campaign (WWWC, 

2014) and the National Curriculum for Computing (DfE, 2016) want them to have. It also 

prevents them from gaining the types of knowledge I want them to have, which diverges from 

these initiatives.  

 

This does not mean that they are wrong, but they are limited. So, this chapter will justify my 

claim of the need for a research design. The previous chapter concluded by introducing an 

educational theory for the basis of such a design. Bloom et al. (1994) research philosophy 

contrasts a behaviourally focused learning delivered as a didactic process; it deemphasises the 

teacher as a competent other by favouring skill development and independent enquiry (Paul, 

1993). Despite a long stream of critical discussion following Bloom’s initial publications 

(Slavin, 1988; Dahl, 1996; Daniels, 2001; Marzano & Kendall, 2006; Dimitriadis & Kamberlis, 

2006; Garner, 2008; Callister, 2010; Braisby & Angus 2012; Munzenmaier & Rubin, 2013) his 

approach retains popularity – particularly in the revised versions – because it is purposefully 

simple, universally known by educators and emphasises the student.  

 

Gardner, (1993), Piaget (1951; 1955), Vygotsky (1978), Bruner (1966), Liebert et al. (1986), 

Knowles (1975; 1984) and Kolb et al. (1974), have established arguments challenging Bloom et 

al. (1994). Yet, Blake & Pope (2008, p.59) argue such “…investigations are selective…” and 

rely on a tailored audience (Campbell, 2006; Olsen, 2010). Bloom’s philosophy sees knowledge 

and power as arising from the effective design of pedagogy (Bloom et al., 1994). In any design, 

Bloom et al. (1994) argue critical thinking and learner self-evaluation should be core. This 

reduces a knowledgeable other and offers a de facto for educators (Callister, 2010; Ahmer, 

2006). 



 45 

3.1  Designing Educational Knowledge 

 

So, it is a sensible starting point for any new curriculum because it promotes a common language. 

Such a language recognises the philosophical, relational and epistemological implications of 

knowledge (Airasian, 1994). This informs my aim of developing principles for Web education 

(Anderson, 2006). My research questions what an alternative Web education intervention looks 

like. So, it necessitates design research. Bloom’s revised view of critical thinking is helpful 

because it emphasises that ‘good’ pedagogic design is built around four non-hierarchical 

questions. These are questions a teacher should consider when planning. By basing any design 

with them in mind, it challenges any teacher to push critical discussions in the classroom: 

 

• The learning question (setting reflective learning outcomes). 

• The instruction question (finding ways to empower learners to lead). 

• The assessment question (use of formal, informal and cumulative assessment points in 

the design of learning). 

• The alignment questions (relating instruction to other subjects to further the 

contextualisation).  

 

(Sideeg, 2016; Anderson & Krathwohl, 2001). 

 

3.1.1     The National Curriculum for Computing 

 

The National Curriculum for Computing (DfE, 2016), a reform of ICT in 2014 by the UK 

Government, was influenced by a myriad of political, commercial and non-governmental actors. 

The consultancy report implies it arose from a political agreement to equip students as citizens 

of the digital world (DfE, 2013). In reality, powerful interests influenced debate for the serving 

UK Education Secretary, Michael Gove. He was not motivated ‘per say’ to produce a better 

society and some have questioned whether his own political ambition played a role (Samr & 

Hruskova, 2015). Publicly, Gove (2012) stated ICT was “...too off-putting, de-motivating and 

dull…” and influenced the redesign of the curriculum and assessment pathways (GCSEs & A-

levels) after collaborating with, then applauding, newly emerging techno-centric educational 

systems of China. 

 

Meanwhile, UK-US socio-political business relationships informed National Curriculum 

influencer decision-making. During the consultancy window, it is no coincidence that Jim 

Flanagan, Chief Executive Learning Officer at the US-based International Society for 
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Technology Education, pushed a techno-centric agenda claiming coding skills were vital to 

participation in future jobs. In fact, not long after the reform in the UK, President Obama 

launched ‘The Computer Science For All’ agenda and was seen taking coding lessons (Bird, 

2016). Though, it is equally no surprise that in 2014, within the US, approximately 600,000 

coding centric tech-jobs were not filled and those that were, were mostly male, a point that then-

CEO of Google Larry Page was quick to point out necessitated coding education reform across 

western society (Waters, 2014).  

 

Such actors, and others, were influencing factors within the UK that pushed the Royal Society 

to drive a technical programming agenda in this consultancy period. Many coding experts in the 

society have a political presence with the actors above. They shared their views forcefully, 

lobbying the government for a change in their report ‘Shut down or restart?’ (The Royal Society, 

2012). In this, they suggested that curriculum reform of ICT needed to push technical skills. 

Their success in this, however, has given way to more recent challenges, such as newly-

appointed Google CEO Sundar Pichai (2018), who argued that now in “…the digital world, the 

first word that often comes to mind is ‘code’. Nearly every digital skills program over the past 

decade has focused on Computer Science, with a lot of emphasis on young students…” and made 

an unprecedented statement in the landscape by concluding that coding “…alone will not prepare 

workers for our technical future”.  

 

A reinforcement of the aim of this thesis, it argues that there is an opportune need for 

sociotechnical Web education and research recognising the value of co-construction, to offset 

the swing of the educational pendulum towards techno-centrism. The National Curriculum, as it 

appears in 2018, has yet to recognise this sociotechnical rationale. However, it does, at least, 

align with Bloom et al. (1994). These objectives are taken from the National Curriculum for 

Computing KS3/KS4 schema, which state all pupils should 

 

 

• Understand and apply the fundamental principles and concepts of Computer Science, 

including abstraction, logic, algorithms and data representation. 

• Analyse problems in computational terms, and have repeated practical experience of 

writing computer programs in order to solve such problems.   

• Evaluate and apply information technology, including new or unfamiliar technologies, 

analytically to solve problems. 

• Be responsible, competent, confident and creative users of ICT.   

(DfE, 2016; Bloom et al., 1994).  
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This design is locked into technical knowledge generation. This means it may be empowering 

but is not fully reflective of knowledge required for a critical understanding of the Web. The 

National Curriculum for Computing is not the National Curriculum for the Web. But the 

curriculum points out an overlap; students study programming as applied to the Web (Wells, 

2014). This has been realised for those as young as five-years-old, so is seen as an important 

component of school learning. But over-emphasis of technicality neglects a balanced design for 

critical thinking (Bloom et al., 1994). Programming is not the only tool that shapes the Web. 

Yet, the curriculum presents the Web with limited social emphasis via technically saturated 

learning objectives, such as for older KS4 students to: 

 

• Develop their capability, creativity and knowledge in Computer Science, digital media 

and Information Technology. 

• Apply their analytic, problem-solving, design and computational thinking skills. 

• Understand how changes in technology affect safety, including new ways to protect 

their online privacy and identity, and how to identify and report a range of concerns.  

 

(DfE, 2016).  

There is no symmetry of social and technical knowledge. However, there is more to the Web 

than programming. So, some authors, such as Churches (2007), have tried to marry Bloom’s 

(1994) revised thinking to offset technical favouritism. For example, Churches (2007) argued 

that a participant might return thousands of hits. He pointed out they could gain these because 

they know how to search. But, he stressed that such knowledge has no social context. This 

impacts a student’s ability to synthesise interpretations about their hits. Or to comprehend the 

interdisciplinary implications of searching on the Web. His view can be summed up in a question 

we might ask students. Who, or what influences curation of knowledge by Google.com? The 

same concept can be applied to programming. Schools do not teach why the Web is a dynamic 

phenomenon. Rather, they focus on how to actually code (Zimbardo & Gerring, 2001; Edge, 

2010). The curriculum design (DfE, 2016) only dips a toe in asking teachers to provide a body 

of learning related to the Web: 

 

• Create, reuse, revise and repurpose digital artefacts for a given audience, with 

attention to trustworthiness, design and usability.  

 

Then, in the same paragraph, it expects students to: 
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• Understand a range of ways to use technology safely, respectfully, responsibly and 

securely, including protecting their online identity and privacy, recognise inappropriate 

content, contact and conduct.   

 

These are not easy goals; vague e-safety and stranger danger topics have pervaded in ICT for 

years (Wells, 2014). Both, however, stand as a stark contrast in complexity to teaching:  

 

• Use of two or more programming languages, at least one of which is textual, to solve a 

variety of computational problems; make appropriate use of data structures; design and 

develop modular programs that use procedures or functions.  

 

Web-related learning is anchored on programming, then. Paradoxically, the curriculum has 

referenced Bloom’s verbs in its design of learning objectives. For example, it expects students 

to: 

 

• Undertake creative projects that involve selecting, using, and combining multiple 

applications, preferably across a range of devices, to achieve challenging goals, 

including collecting and analysing data and meeting the needs of known users.  

 

This curriculum aims to teach students to use programming skills to form new technical 

applications. Yet, it does very little to help students to imagine the social parts of the Web. This 

does not sit well with Bloom’s multimodal conceptualisation of knowledge (Munzenmaier & 

Rubin, 2013). Wells (2014), an educational researcher of ICT teaching, argues this approach is 

flawed. It might tie the impact of the Web on society, the role of society in shaping the Web 

technology and technical skills together, he claimed. But, this relies on an open-minded teacher. 

As I pointed out in the last chapter, this teacher may not be a subject specialist in Computer 

Science; ICT in schools I worked across relied on those with simply an interest in computers. 

Those behind the National Curriculum for Computing (Gove, 2012) failed to consider that ICT 

teachers were often non-specialists. I suspect this will become clear in my interviews. Many will 

likely have to retrain. In the meantime, this will impact whether students are taught in a robust 

way. So, encouraged to grasp more than how, but also who, what, where and why (Airasian, 

1994). Evidence can be found to support my critique of the National Curriculum for Computing 

(DfE, 2016).  

 

The Computing Consultancy Report (DfE, 2013) sourced input from teachers and students about 

the curriculum. It totalled 2855 people from all educational sectors. Notably, it raised concerns 
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about the technical domination of programming. Only 39% of respondents supported the new 

curriculum, whereas 35% disagreed with it and 26% were not sure (DfE, 2013, p.1). 

Additionally, only 18 out of 2855 respondents were students. This is a weakness justifying a 

need for a study of their views several years into the new curriculum. To summarise the findings, 

participants raised concerns that: 

 

§ Placing Computer Science as a domain tier over any digital skills or study of the Web, 

or even basic information technology, was unhelpful favouritism.  

§ Shifting out ‘second tier’ thinking about e-safety, digital literacy and Web practice 

diminished each due to time, subject and professional constraints.  

§ Programming specialism is not high, nor is programming easy for a varied audience in 

terms of age, ability and interest.  

§ Differentiation, an educational theory, was not sufficiently considered. This suggests 

that not all learners learn at the same rate or way. Hence, many would have benefitted 

from a softer curriculum with a balanced view of technology and its role in society. 

§ Students need to learn about the Web in a way that is relevant; undue focus on 

programming appeals to a minority, not a majority.  

 

(DfE, 2013, pp.3-5).  

 

Some, unsurprisingly, met these changes lovingly. They claimed, rightly, technical skills help 

criticality (The Royal Society, 2012). However, Wells (2014) pointed out that this was not 

enough. He built on old arguments that just because students gain technical skills, this does not 

mean that can grasp their usage. They would struggle because their learning lacked social 

contextualisation (Higgins et al., 2012a; 2012b; Prensky, 2011). The author (2014, p.13) also 

concluded that technicality betters the curriculum “...rather worryingly...” at the expense of 

social themes. These are needed to challenge students to think critically about the bigger picture 

(Carr, 2008; Candy, 2004; Salmeron et al., 2005; Larson et al., 2004).  

 

Others have debated programming in schools long before the change. Most claimed 

knowledgeable actors, ready-to-make hyperlinks and webpage builders cancel out a need to learn 

to code (Blair, 2006; Small et al., 2009; Carr, 2011). I adopt a sociotechnical view that recognises 

the usefulness of programming. The presence of it on the curriculum means, in my own 

intervention, I do not need to teach it. Thus, we need to complement it by forging 

interdisciplinary teaching (Kort & Reilly, 2004). Interestingly, Gove (2014) removed assessment 

measurement for programming. At the time of writing, there are no level descriptors or 

milestones. Students must master everything to fulfil the curriculum; this ignores the variability 
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of ability. Yet, assessment is urged in Bloom’s (1994) revised thinking as a tool to develop 

critical thinking. To me, its absence signifies a lack of faith about the delivery of the new 

curriculum. It is, however a step towards righting the lack of female uptake into technical roles 

related to STEM3 subjects, an implicit aim of the reform (Berry, 2013; Wells, 2014).  

 

By providing equal opportunities to access programming education, the curriculum is important. 

This offers scope to change the ugly fact that the technology industry interwoven with the Web 

is a gendered place. For example, Google.com accounts for 41% of data traffic on the Web, yet 

has an employment domination of 70% men. This rises to 83% and 79% in technical/leadership 

roles (Huysse, 2014; Tabor, 2013; Google, 2014; Nisen, 2014). Upon writing, women earn just 

18% of Computer Science undergraduate qualifications. They hold only 14% of Web-related 

research positions (Larson, 2014; Shadbolt, 2013; Obst, 2010). Computer Science is also the 

only scientific discipline where women’s employment has fallen over the lifespan of the Web. 

In 1985, they earned 37% of undergraduate Computing qualifications (Schradie, 2011). Gender 

discrimination and a lack of coherent nation-state policy will not entice them into developing the 

Web (Mossberger et al., 2008; 2012; 2013; Chow, 2013). 

 

The word gender is not in the curriculum; I plan to, at least, balance the views of young women 

in my investigation. The curriculum (DfE, 2016) does link Computer Science to STEM in its 

claim to provide cross-curricular “...insight into natural and artificial systems.” Yet, I challenge 

that “...pupils become digitally literate to a level suitable for participation in a digital world.” Of 

course, the curriculum is not just about the Web. But, using programming to explore topics like 

online privacy and sexism muddies thinking. This makes knowledge fragmentary. How can 

programming frame these issues, other than offering technical solutions? This lessens critical 

thinking. It also furthers reliance on a teacher, as a more knowledgeable other, depowering the 

student (Lukes, 1974; Foucault, 1980). An educational experience of technical interfaces, 

artefacts and functionality only helps students to code.  

 

However, the changes brought, or perhaps wrought, by the new curriculum are a move towards 

a government technocracy4, which mistakes that technical experts are not the same as 

sociotechnical experts. Latour (2005), Law (2003) and Callon (1991) are prominent sociologists. 

I consider their work over the remainder of this chapter because it helps me to recognise that 

sociality is intrinsic to the technical ‘networks that make up everything’ and vice versa. If 

                                                
3 Science, Technology, Engineering and Mathematics is a term typically used when addressing educational policy and curriculum choices in schools 
to improve competitiveness and gender equality in technology and science development.  
4 A technocracy is a system of governance where decision-makers are selected on the basis of their expertise in their areas of responsibility, 
particularly scientific or technical knowledge. 
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education is a tool to fulfil us as conscious human beings, then a sociotechnical curriculum 

should help self-actualisation about the Web (Maslow, 1945). This is because there is more than 

programming in the societies forged on the Web. Maslow (1954) argued that as educational 

needs, amongst others, are met, individuals become knowledgeable and so empowered. But, the 

National Curriculum for Computing (DfE, 2016) lacks scope within its packed remit to realise 

this with respect to the Web. 

 

3.1.2     The Web We Want Campaign 

 

The Web We Want Campaign (WWWC, 2014), unlike the National Curriculum (DfE, 2016), is 

a  World Wide Web Foundation5 initiative forged by Berners-Lee (2014a) to build international 

social awareness about the complexities of a world increasingly influenced by, and dependent 

on, the Web. This offers a different type of initiative, which is more applicable to the wider 

public than students. However, it manages to develop discussion about themes I identified should 

be on the curriculum for Web education in schools. For this reason, it makes sense to consider 

the claims of Berners-Lee (2014a; 2014b). He has labelled his agenda as a ‘pro-human Web’ 

initiative. It is helpful that he has the backing of the Web Foundation to lead the campaign to 

raise awareness on social Web issues. It also helps to consider why we cannot just refer students 

to the campaign educational resources. These, it claims, educate global public awareness, 

alongside numerous charitable projects (WWWC, 2014). This is intended to pressure 

governmental bodies to agree on Web governance and teach about surveillance. Their campaign 

objectives, drawn from their website, identify a need to realise: 

 

§ Freedom of expression online; 

§ Affordable Web access; 

§ A right to privacy; 

§ Decentralisation of the control of data and information by actors on the Web; 

§ Net Neutrality.  

This warrants as much consideration as a technically focused programming curriculum, with 

respect to the aim of establishing principles to educate about the Web. In fact, it has a structure 

and clearer set of objectives that aim to influence the development of knowledge about individual 

rights on the Web, which it hopes will make users into productive citizens (Samr & Hruskova, 

2015). To inform my own aim, which is to develop principles for Web education, I will consider 

                                                
5 The Web We Want Campaign identifies itself as an initiative run by, so linked interchangeably to, the World Wide Web Foundation, a global non-
profit dedicated to educating the public and defending their basic rights as a catalyst for social justice reform, as described at 
https://webwewant.org/about. 	
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two of the themes expanded on by Berners-Lee (2014a), who has often offered views on behalf 

of the campaign, to begin to establish the ideological difficulties of his position:  

 

§ The need to reinforce a right to data privacy. 

§ The decentralisation of the control of data by actors on the Web. 

 

 (Berners-Lee, 2014a; 2014b).   

 

Berners-Lee is very concerned that “...hundreds of millions of users think Facebook is the 

Internet...” and so fail to grasp their surveillance, control of data and power (Naughton, 2015, 

p.1). This is often echoed by the campaign. In this, both stress users fail to think critically about 

relationships they enter into (Berners-Lee, 2014b). Facebook.com has over one and a half billion 

registered users, at the time of writing nearly half of everyone on the Web (Kiss, 2014). These 

users are educated by news feeds, status updates and social communications. In contrast, the 

campaign uses blogs, e-mail and public lectures to raise awareness about rights to privacy. These 

ignore that many prefer an art of life tied to surveillance; it is not damaging surrender risking 

what Berners-Lee (2014a, p.1) claims is the “...brittle structure of the Web...” because these 

relationships are its socio-economic foundation.  

 

So, in this section, I will use an analysis of the campaign to inform my aim of developing 

principles for Web education. It has funded ten grants, in declining frequency, since 2015. In 

2017, the campaign’s lead project, Fast Africa: ICT Youth Forum in Kenya, had over 100 

organisations supporting it. The project website claims all work together to bridge 

“…technological and social themes for the public good…” by “…providing educative 

resources…” to help people to grasp digital rights (WWWC, 2014). Educational resources are 

nowhere to be found on their website. So, how can a regular citizen, with limited Web access in 

a developing nation, become more educated? Western users, in contrast, are enrolled members 

of Facebook.com. So, they are more influenced by Mark Zuckerberg, the founder of 

Facebook.com, than Berners-Lee, the ‘inventor’ of the Web. This is a worrying state of affairs, 

another educational theme worthy of discussion.  

 

Given the focus by Berners-Lee (2014a) on the powerful actor that Facebook.com has become, 

it is interesting to consider this from the campaign’s aim to reinforce a right to data privacy and 

so readjust the power equilibrium. They have some valid concerns, which by raising awareness, 

we can argue the campaign has the potential to build knowledge. When the campaign launched, 

Mark Zuckerberg was proposing mobile devices that offer free browsing for developing nations 

(Timberg, 2014; Ball, 2014). Here, Facebook.com is an actor seeking repetitive practices of 



 53 

others. Tethering mobile browsers to its website is a manoeuvre to further network durability. 

Facebook.com becomes more powerful the more users enrol via free browsing. This generates 

knowledge for them.  

 

Rightly, the campaign (WWWC, 2014) and Berners-Lee (2014a) recognise that the power of an 

actor with this much global reach is a problem. There are many social, political, economic and 

gender implications of this pointed out by the campaign. So, they now promote an assessment 

system that analyses social policies for women. Its findings have identified that, generally, they 

are 50% less likely to be online and 30-50% less likely to use the Web for empowerment 

(WWWF, 2013). This becomes more reduced in developing nations, where socio-political, 

economic and educational factors mean that the Web becomes ‘another technology’ replicating 

female oppression (WWWF, 2013). These are discussions for a curriculum about the Web; 

masculine domination can be extended by technology (Haraway, 1991). The campaign handles 

them by pointing out that young women, on a local level in developing nations, cannot overcome 

complex educational, social, political, and legislative inequalities. So, they offer resources to 

help them access the Web.  

 

Meanwhile, Facebook.com does not change this by offering free mobiles (Berners-Lee; 2014a). 

Rather than try and solve this, say by funding schools or educational programs, Facebook.com 

would prefer to enrol everyone. This is regardless of gender, context or nation-state. 

Facebook.com doesn’t really care who joins up. Or the social ramifications this activity 

(Marichal, 2012). We know this is the case. There is evidence of them showing little concern for 

the well-being of their users. Well, at least when measured against a drive for profit (Hart et al., 

2008). For example, during their Initial Public Offering (IPO) Facebook.com and their banking 

underwriters, Morgan Stanley, went around the United States Securities and Exchange 

Commission (SEC) by misrepresenting IPO financial reporting (Cervellati et al., 2013). So, they 

buried financial projections to minimise the knowledge of stock buyers, which diminished their 

power. Facebook.com, therefore, influenced stock valuation. This was set high to offset the 

spooking of investors who, when these projections came out, shorted the network. As a result, 

this caused chaos for everyday investors. These people lost a lot of money because they trusted 

the reputation of the social network (Fiegerman, 2012).  

 

Facebook.com share value fell over the first three months of trading. Repetitive buying practices 

ceased (Cervellati et al., 2013). Investors who lacked the fiscal projections held by 

Facebook.com needed knowledge. Without it, this diminished their ability to make informed 

choices. Serving as a useful example of how having knowledge can fuel power, this is also why 

class-action lawsuits unfolded after the IPO. For example, Uma Swaminathan used her savings 
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to buy 5,000 shares in Facebook.com (Safdar, 2013). Later, Swaminathan tried to cancel her 

buy-in. But, glitches in her broker’s software, non-humans with apparent power over her, ignored 

the request. By the second day of trading, she had lost $36,000 as stock value fell from $41.25p/s 

to $34.03p/s. Swaminathan tried to enrol the Financial Industry Regulation Authority (FINRA) 

to seek arbitration, but FINRA had little proximity in comparison to Facebook.com. The actor 

profited from the chaotic buy-in.  

 

The WWWC’s (2014) social emphasis and platform of blogs, seminars and public engagement 

does want to raise awareness about these tactics. It tries to shift the balance of power towards 

the user by promoting knowledge about events such as this. Such activity is important because 

what is “…best for the network is not always best for the individual…” (Latour, 1988b, p.26). 

However, there are two issues with the campaign that I can identify. Not least due to the fact that 

I have participated in one of their public awareness projects on the 27th of September, 2014. For 

12 hours I stood outside the South Bank Centre in London asking people about their views on 

digital privacy during the Web We Want Festival. This was a two-day campaign pageant that 

was well attended, by academics with a ticket. Outside, in the cold with actual citizens, nobody 

had a clue what was going on, what it pertained to or why it was relevant to them. They had no 

education about The Web We Want Campaign.  

 

My point is that despite hosting a few useful debates about the power of actors on the Web, the 

campaign isn’t powerful and has a limited audience, unlike schools. Problematically, when I 

looked into their claims during my review of their literature, I had hoped to find their alleged 

educational resources. I wanted to critique them to inform my own aim of developing principles 

for Web education in schools. Their website does not point to them and I can evidence my claim 

that the Web Foundation, which was founded by Berners-Lee (2014a), doesn’t have much of an 

educational clue. This is because, during a 2015 Reddit AMA with Sir Tim Berners-Lee, I 

actually got to ask him the following question: To realise a ‘Web We Want’ do we need to be 

teaching younger people more about it, earlier on and with greater emphasis?  

 

I received a reply, on his behalf from the Web Foundation. Dillm555 stated: “Hi- I work at the 

Web Foundation (founded by Sir Tim) and our view is yes, absolutely! We’ve just worked with 

the British Library, British Council and others to produce a set of Creative Commons licensed 

teaching materials on just this topic. See https://schoolsonline.britishcouncil.org/classroom-

resources/list/magna-carta-my-digital-rights.” Excited, I linked to the website. Ironically, it does 

not work with a www.prefix. I had expected to spend several months analysing their resources 

as the basis of my framework to teach about the Web. The only document on this webpage, as 
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of 2018, is the resource produced by the powers of the British Library, the British Council and 

the Web Foundation in 2015.  

 

It is a nine-page, pseudo-Wikipedia.com lesson plan and the substantiation of my decision to 

work in partnership with schools, teachers and students. These, this resource clearly shows, are 

actors best placed to inform educational decision making because the failings of their 

‘curriculum’, as robustly developed pedagogy, justify the need for something more. Hence why 

my own work, which will unfold over the remaining chapters of this thesis, is as an original 

contribution to knowledge. It moves us beyond this level. The material made by Willmott (2015) 

on the behalf of, and with support form, the Web Foundation, lacks the following: 

 

• Educational theory, such as objectives tailored to critical thinking outcomes; 

• Actual teaching resources, rather than just lesson plans linked to public domain content; 

• Age-appropriate content tailored for a specific age range; 

• Challenge in a lesson set out with an engaging start, middle and end;  

• Assessment.  

 

Bloom et al. (1994) revised thinking urges a well-known and simple structure for planning a 

lesson (Warwick, 2007). This is almost entirely lacking in Willmott (2015) and, for clarity, this 

structure begins with a:  

 

• Starter activity, before moving into a general knowledge explanation stage; 

• This explanation stage is mediated by open questioning and informal discussion of a 

topic, using teacher and student question/answers to promote reflection (learning); 

• Such reflection promotes the need for an analysis activity, the student-led application in 

the lesson that helps to promote independent critical thinking; 

• This will then conclude on a reflection activity, otherwise known as a plenary.  

 

There is 1 plenary across 3 plans in the resource. An objective states: “To raise awareness of the 

Magna Carta and its key principles and to discuss its legacy in today’s world.” I feel this sums 

up The Web We Want Campaign; an initiative that promotes awareness. Likewise, the lessons 

are tailored, horrifyingly, for an age range stated for those as young as seven and old as 14. These 

are separate educational phases in the UK. Aged 14, students are in Year 9 choosing GCSE 

options. Aged seven, they are in Year 3/4, studying in a primary school. Examples like this are 

why we need a robust curriculum for the Web and, to realise it, we need to work with actual 
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teachers and students to make sure the fundamental decisions around this educational planning 

are age-appropriate.  

 

Incidentally, the knowledge content is rehashed from a National Archives Magna Carta Resource 

Pack (National Archives, 2018) found at 

http://nationalarchives.gov.uk/documents/education/magna-carta-preparation-pack.pdf and 

calling both ‘resources’ is a stretch. As a history teacher, I feel that mentioning 25 barons signed 

the Magna Carta is relevant to a lesson linking the Magna Carta to the Web. Not least because 

there are barons, which I refer to as powerful actors in this thesis, on the Web and the obvious 

lesson narrative would be to have students research who controls the Web and so fills the role of 

barons. Berners-Lee could even be cast as King John. Instead, we have disjointed ‘activities’ 

that imply discussion is all students need to do in class to think critically. For example, Willmott 

(2015) recommends that we use the following questions to trigger discussions:  

 

• When, how and how often do you access and use the Internet and social media? Did 

anyone log on before school this morning? Be honest! Can you tell us why?  

• Have you changed the way you use social media over time? Why do you think certain 

social media platforms go in and out of fashion?  

• Are there differences between how boys and girls use the Internet and social media?  

 

These are big questions worthy of individual lessons. Also, the plenary tasks students to respond 

to the statement that there “…should be a charter for the Internet setting out rules and 

responsibilities in a series of clauses.” It indoctrinates into The Web We Want Campaign through 

clause-drafting such as: “The web we want will... be safe and secure for all students.” There is 

important meaning in such statements; the activity does position students to appreciate it, but 

where is the evidence of enabling said students to question why this should be the case or what 

the broader social, political, cultural and technical reasons are that prevent it from being so? 

Scarily, this is the combined effort of some very notable bodies. Well-wishing will not change 

the Web; this lacklustre attempt at developing knowledge about it will not nurture critical 

thinking nor has it any real sign of pedagogy.  

 

3.2 Teaching the Sociotechnical Web 

 

Hence, there is a gap in the market; a need to educate people to think critically about the Web. 

Neither of the initiatives considered is paving the way. In the remainder of this chapter, I will, 

therefore, explore some tentative ideas for teaching about the Web in schools. To do this, I will 
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refer to knowledge content I have discussed and identify a cognitive skill dimension, a 

philosophy relevant to equipping students to describe how the Web unfolds, why it is dynamic 

and how the operations of knowledge and power shape it. Put simply, what follows is a skillset 

offering a terminological language underpinning lessons about the Web. This equips students to 

see the bigger picture with neutrality and so weigh up everything (Schneier, 2013; Sloan, 2007).  

 

By over-emphasising technical skills, one initiative omits social knowledge whilst the other tries 

to teach social knowledge weakly. As a teacher, I would not have taught about digital rights via 

the Magna Carta. I might have introduced students to the privacy debate through the schools of 

thought known as Utilitarianism, so discussing the Web in the philosophical context of whether 

it should be for the benefit of communities of practice, and Kantianism, for the individual 

(Bentham, 1843; Korsgaard, 1985; Anderson, 1991). This provides an interdisciplinary teaching 

path into the vision of the Web developed by ‘Sir Tim’ and his agenda for a pro-human Web. 

Such discussion is not within the remit of the National Curriculum (DfE, 2016) and this is a 

problem.   

 

3.2.1 Heterogeneous Networks  

  

Technical knowledge taught well can explain how Web protocols hide the sale of drugs, 

weapons, contract killing, child pornography and surgically incapacitated living sex dolls 

(Yeung, 2014; Imgur.com, 2012). But, it does little to explain the social psychology behind these 

acts (Kroo, 2004). The school of thought known as Science and Technology Studies (STS) 

emphasises the co-constructed nature of the social and the technical. This matters because a 

concept of this thinking is that the relationship between both can give rise to unpredictable 

outcomes. Today, STS consists of research on Science and Technology (S&T), which focuses 

on the overlap of both on peace, security, community, democracy, environmental sustainability 

and human values (Mackenzie & Wacjman, 1992). STS has relevance here and is necessary to 

discuss because other theories about the relationship between society and technology fail to 

recognise co-construction, as I will discuss in this section. Applying them, then, would be a 

problem because, between 2005 and 2014, Web participation has grown to nearly four billion 

users, over half of humanity (ILS, 2018). There is now an inescapable social and technical 

overlap (Zimmer, 2008a).  

 

This needs explaining beyond just saying technical protocols of URI, HTTP and HTML enable 

social activity (Aghaei et al., 2012). Asynchronous JavaScript, Extensible Markup Language 

(XML) and Cascading Style Sheets (CSS) offer a few examples of how society changed Web 

technology beyond the initial purposing of academia (O’Reilly, 2005; Murugesan, 2007; Yeung, 
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2014; Leiner et al., 2009; Fuchs et al., 2010). STS stands in contrast to the school of thought 

known as Technological Determinism. It is important to understand this because of the need to 

establish what the view of the Web is that we should be teaching in schools. We do not want a 

technical positioning of Web education, as we already sort of have this. Nor do we want an 

entirely social positioning of the Web, because this isn’t correct.  

 

The Web is a heterogeneous and dynamic sociotechnical phenomenon. This is the view needed 

in any curriculum claiming to teach about it. The rest of this chapter will emphasise why this is 

the right decision. Technological Determinism (Kuhn, 1962; Cohen, 2001) suggests technology 

improves itself through a process of “...scientific self-correction...” (Dedehayir, 2009, p.573). 

Patrons of Technological Determinism, which include Heilbroner (1994a, p.60; 1994b) and 

Brannigan (1981, p.605), argue that technological processes determine society. This, they claim, 

is because of how scientific laws govern social choices. If I were going to teach about the Web 

from this view, I might point to Moore’s Law. It is thinking that suggests, for example, CPU 

processing power can only double every two years (Moore, 1965a; 1965b; Collins, 2015; Marx, 

1999). I might even discuss the role of technical protocols during the ‘Web 1.0 years’ prior to 

2004. This could be used to argue that, prior to social media, the Web was predominately made 

up of not social but static read-only, technical websites. 

 

However, technology is ‘not isolated from society’ and I challenge seeing the Web by the 

descriptive phrases of 1.0, 2.0 and 3.0 (Wyatt, 2007). To me, this describes a technical, social 

and machine-readable platform that evolved due to improved networking capabilities. This 

misreads the relational and heterogeneous nature of the Web. Its networks reassembled to reflect 

activity that involves human and non-human actors, who co-constructed one another along the 

way (Aghaei et al., 2012; Berners-Lee et al., 2006). As Law (2011, p.6; 1987) argues, there is 

“...no technical without the social, except in the dreams of engineers- whose dreams are social.” 

So, a difference exists between saying technology creates ‘complex, contingent social effects’ 

and saying it governs all such effects (Simonite, 2014; Murphy 2015a; 2015b; Hughes, 1983). 

To return to the example of the Feudal Era I introduced in the first chapter, political pressures 

changed castle design then just as much the practicalities of technical fortification (Smith & 

Marx, 1994; Bimber, 1990). We can see how technical improvement, using a stone for safety, 

evolved alongside a keep to host social alliances (Miller, 1985; Constant, 1987; Kilimnik, 2013).  

 

Therefore, technology, as Winner (1977, p.57) argues, can “...inherit social politics...” because 

of how social activity influences technical decisions (Haard, 1993; Winner, 1999; Rosenberg, 

1969). Such thinking echoes a school of thought known as The Social Construction of 

Technology (SCOT). This draws on The Sociology of Scientific Knowledge (SSK) to emphasise 
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cultural, political and economic elements as shaping technology (Henderson & Clark, 1990). 

SCOT introduces a concept known as ‘interpretive flexibility’ that was termed by Pinch & Bijker 

(1989, p.44). This has relevance to the Web because it argues that social groups, as Pinch & 

Bijker (2002, p.360) argue, “...adapt, stabilise and agree...” on technology. An example is bicycle 

design, which has shown social repurposing over time (Brey, 2003, Klein & Klienmann, 2002). 

SCOT proponents have also pointed to bridge design and pharmacology (Krakankis, 1999; 

Hedgecoe, 2004; Hedgecoe & Martin, 2002).  

 

Applied, Microcosm and Hyper-G were alternative systems that were technically superior to the 

Web. The Web relied on a single direction of navigation, had brittle links and poor management 

of the flow of hypermedia between clients (Carr et al., 1995; Conklin, 1987). According to 

Technological Determinism, such a Web should not have prospered. Hall (2011, p.659) argues 

it has obvious “...technological shortcomings...” but became socially ubiquitous because it did 

not need technical expertise, unlike its competitors (Shadbolt et al., 2013; Caldicott, 2015). 

Interpretive flexibility, then, demonstrates that technologies furthering sociality prosper. 

However, by assuming that sociality governs all technology, we neglect that technical things 

can, as Haard (1993, p.420) argues, be “...equally antagonistic and constitutive...” of society and 

this same society, to borrow from, Mackenzie & Wacjman (1999, p.27) cannot simply imprint 

its “...will on the material world.” We do not want to teach the Web by ignoring co-construction 

of equally important human and non-human things working together. Otherwise, we end up in 

similar territory to other initiatives considered. 

 

Introna & Nissenbaum (2000, p.182) share this view. They argue that “...the struggle to chart the 

Web and capture the attention of information seekers is not merely a technical challenge, it is 

also political and economic.” It is difficult to prioritise, then, in the Web, a human or non-human 

as more important to a given heterogeneous network. In another context, but one that offers a 

starter for students by drawing on their interdisciplinary knowledge from Geography and Design 

Technology, Gray (2005, p.151) exemplifies heterogeneous networks as driven by relationships 

rather than nature. He describes how “...women semiconductor workers in the Philippines, 

Afghan poppy farmers, rubber tappers in the Brazilian Rainforest and, indeed the ecosystems we 

are a part of...” form what we call adhesive material. We cannot separate one thing out, without 

redefining the whole (Mackay & Gillespie, 1992; Lieber & Syverson, 2011; Parayil, 1999).  

 

3.2.2 Sociotechnical Semiotics  

   

This offers a footing we could use to teach about the Web as many actors in a sociotechnical 

network. We want students to see that the Web is more than a technical website. It is a relational 
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Web of actors. Buying an item is a social desire simultaneously expressed through a protocol. 

We simplify this when we add, for example, to an Amazon.com basket. When we do, we ignore 

the translation of activity between protocols, warehouse staff and even the audiences who review 

products. All shape a network together; if one fails, a purchase fails (King, 2011). There is also 

a network of unfolding networks, which we miss. We might want to see, for example, the postal 

carrier as an actor containing a network that is subsumed in the buying network to ‘simplify 

things’ when tracing relationships otherwise we might “…get lost…” in the complexity (Strum 

& Latour, 1987, p.784). Describing the Web can be unending. An actor can also be a complex 

network (Latour, 1988a, p.229; Rowland & Passoth, 2014).  

 

Much like Alphonse the Camel, we want to teach students to think beyond the view of a technical 

website. To accomplish this, the ideas I have used to describe heterogeneous networks derive 

from Actor-Network Theory (ANT). This embeds sociotechnical co-constitution into a 

framework that offers a vocabulary and perspective of a cognitive skill dimension not recognised 

by those initiatives, or the schools of thought I have discussed in this thesis. These are limited to 

foundational views of society impacting technology or technology reprogramming society 

(Latour, 1991; 1996). If we break ANT to foundational parts we find four components of 

relevance to understanding the Web: 

 

1. Actor-Networks Need Actors. 

2. Actor-Networks Need Power. 

3. Actor-Networks Need Stability. 

4. Actor-Networks Need Distilling. 

 

Approaching ANT in this way is vital. This is because there are many philosophical, linguistic 

and descriptive ideas in it, each viewed differently (Law, 2000). ANT draws heritage from SSK, 

SCOT and echoes the Social Shaping of Technology (SST). In the rest of this chapter, I will 

explain the above points in four sections. These sections discuss the perspectives found in ANT 

that have the greatest relevance to my thesis. This is because they offer an educational skill 

dimension not tied to a deterministic or constructionist view of the Web. ANT frees us from 

teaching it as a technical thing or, by contrast, something that succeeded because society decided 

it would. Neither is an explanation and, from an ANT perspective, the Web has no foundational 

social or technical components (Law, 2000).  
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3.2.2.1 Actor-Networks Need Actors 

 

URI, HTTP and HTML protocols matter as much as Berners-Lee, Amazon.com and vice versa. 

This is a semiotic perspective, which means that things form meaning in relation to other things 

on the Web. Amazon.com, like the Web itself, for example, is a network of relational actors. 

Viewing one in isolation fails to explain how the network operates. On ANT, Butler (1999, p.7) 

suggests that “...human and non-human actors are equal in a sociotechnical network...” and this 

drives co-constituted performances (Latour, 1999; Law, 2007; 2003; Cressman, 2009). ANT 

only describes actors separately to “…distinguish them descriptively…”, which is why actor 

refers to both the human and non-human equally in my thesis (Fenwick & Edwards, 2010, p.6). 

In the Web, it is difficult to discount ‘one actor as less’ because all shape the network (Law, 

2007, p.146; Latour, 2005).  

 

There are many ways we can use this perspective to teach students, but the most useful is ANT’s 

actor-neutrality. It reduces bias, so avoids patronising students by applying our own morals to 

their usages. Viewing humans and non-humans as equal actors creating a phenomenon pushes a 

balanced analysis of critical events. Yet, this is unpopular (Anderson, 1991). In his later work, 

Latour (1999) even attempted to avoid the word ‘actor’ (Law, 2007). In fact, ANT was re-titled 

and reinterpreted, such as seen in ‘The Sociology of Translation’ by Callon (1981; 1986a; 1986b) 

and the confusing ‘Actant-Rhizome Ontology’ by Latour (1987, 1997, 1999; 2005). Latour 

(1999, p.180) tries to use modern examples in his later work to gather more agreement. He 

explains how a gun changes when given to a citizen. This is thinking we can apply to the Web; 

the gun is only as relevant as the act it is used for, an actor related to others. Latour (1999) argues 

this means we need to neutrally look at all the actors influencing the network. People, bullets, 

gravity, social laws and physical outcomes, like murder, form relational phenomena.  

 

By ontologically levelling everything, it urges us to neutrally trace how each uses knowledge to 

exert power that influences a network. This means we don’t get caught up in our own moral, 

social or technical bias. Such bias limits critical thinking (Calledine et al., 2004; Callon, 1986a; 

Law, 2003). Revenge pornography on the Web is one topic we could teach students that would 

benefit from an ANT perspective. Upon writing, it is a debated issue that describes the non-

consensual release of identifying sexual content (BBC, 2015). Yet, telling students it is wrong is 

hardly critical and fails to help them understand the bigger picture. I would want to teach an 

ANT perspective on it because it would encourage students to neutrally weigh up actors at play. 

This would help them to think critically about not just who, but what, where, why and how. They 

would gain an appreciation for the co-constructed relationship of the sociotechnical phenomena 

occurring in revenge practice. 
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In a recent study of 1244 women, over 50% reported naked photos appearing alongside their 

social network profile (CovenantEyes, 2015). Revenge pornography websites, such as 

myexgf.com, are increasingly popular (Bhattacharya, 2013; Prinz, 2015). This is a problem 

because the Web is advancing an inequality re-invented over time (Lane, 2000). Instead of seeing 

the bigger picture, discourses politicise a moral position. We could summarise this as ‘virtual or 

emotional rape’ blaming of a single person with little thought of anything else (Eleftheriou-

Smith, 2015; Price & Schneier, 2015; Toit, 2009). From an ANT perspective, it is more about 

power. Those who possess the image hold the power, and knowledge, and so, to borrow from 

Kelly (1998, p.39), are able to “...inflict damage to the intellectual self...” that some term 

emotional rape with little realisation that ethics are determined by common practice on the Web 

(Zillman, 2000). 

 

3.2.2.2    Actor-Networks Need Power 

   

Consequently, a JPEG, despite being non-human, can have power over a human; actors engage 

in battles and mediations to depower or empower one another by controlling representational 

knowledge (Bryant, 2009; Barrett, 2015; Thornton, 2009; Holt et al., 2015). Meanwhile, 

censoring pornography, by morally attempting to criminalise revenge JPEG’s, is like blaming 

Alphonse’s straw. Revenge pornography is not a single website, an image, a person or motivation 

that breaks someone. It is all of these simultaneously and ANT does not concern itself with 

ethical judgement. Between 4% and 30% of content on the Web is considered to be pornography 

and 13% of all searches are for it (CovenantEyes, 2015). So, we need to teach how the moving 

parts come together. Students, for example, need to grasp that a victim/actor might not have 

known. Knowledge, then, can be an actor. Only 21% of women aged 18-30 view pornography a 

few times a week and this decreases with age, depowering them as individuals (CovenantEyes, 

2015; Ruvolo, 2011; Ogas & Gaddam, 2011; Anthony, 2012). 

 

We can use an ANT perspective, then, to teach students to trace the actors affecting legislation 

about revenge pornography. Gender rights have many social, political, economic, technical and 

geographical features that are relational actors influencing empowerment (Adams, 1990; 

Bogaert, 2001; Malmuth et al., 2000; Stone, 1992). What this teaches them is that the Web is a 

stage performance influenced not only by a director but by the lights, curtains, chairs and the 

audience themselves, who influence the narrative and have the power to do so (Grierson, 2015). 

It is difficult to challenge gender inequality, but more difficult to understand it if we look at it 

from only a social or a technical perspective. Asymmetries between humans and non-humans 

exist cannot be assumed in advance, or attributed to a social or technical nature being more 

powerful (Law, 2003; Callon & Latour, 1977, p.168).  
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For example, if our toaster breaks we go hungry or eat bread. Further relational effects might 

include being late or watching our house go up in flames. The point is to teach students, through 

ANT, to trace the impact of non-humans, who have power. Such a paradigm shift has relevance 

to a reality where the human and non-human are tightly interwoven, such as in the Web. Latour 

(1988a; 1991, 1992; 1994; 1999), Law (1988, 1991; 1992; 2007) and Callon (1986a; 1987b; 

1987) wrote at length about how an actor can shape or destroy a network. This was subject to 

their knowledge and not nature. Latour (1988a) showed this in his analysis of Pasteur. He argued 

the laboratory, microbes and petri dish were all equal actors in Pasteur’s discovery.  

 

3.2.2.3    Actor-Networks Need Stability 

 

This establishes another component of ANT, the idea of durability. This suggests that networks 

become observable when actors lead others to act in a stable and repetitive manner. Latour (1999) 

described in this thinking the concept of a passive actor. One who transported the meaning of 

others, and he termed this ‘intermediary’ (Law 2003). We might apply this to include literary 

inscriptions (texts), currencies and infrastructures found in the Web (Callon, 1991, p.134). But, 

an intermediary does not fit well in ANT and it is a move to minimise controversy over the 

equality of actors (Law, 2003). Latour (2005, p.38) later distanced himself from the idea. He 

came to his senses and realised everything is an actor. So, everything is important to how a 

network becomes stable, which makes it observable (Bengtsson & Lundstrom, 2013). To become 

stable, as Law & Callon (1988, p.285) argue, actors “...define and distribute roles, and mobilize 

or invent others to play these roles.”  

 

We can see this on the Web during the crowd-sourced reconstruction of map data during the 

Haiti crisis. We would need a way to teach students that networks often unfold around a problem. 

Here, it was data corruption that needed many actors, such as people, cartographical maps, 

seismic data, governments and protocols, to restore information (Stephens, 2012). ANT handles 

this by treating each as equal. This helps us to study one actor from the point of problematisation, 

focusing on who was contributing the most knowledge and so gaining power. What this shows 

us is that some actors contribute less, or help more, but all are actors equal in nature that 

contribute to stability (Cressman, 2009; Tuomi, 2000; Law, 1992; Walsham & Sahay, 1999). It 

would be easier to inspect a single political, social or technical presence; Latour (1990, p.11) 

cautions that this jumps “...outside a network to add an explanation...” and, as Law (1992, p.382) 

stresses, we need to avoid seeing only the “...black box encasing a network…” because actor-

networks, such as web pages or JPEGs, produce a ‘reified black-box’ or an illusion that masks 

actors and their contributions (Law, 1987). 
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Increased observation skills are an outcome and goal of ANT. Consider an iterative Web, 

buzzwords have included ‘technical’ and ‘social’ (Poster, 1995; Rossi, 2010). These show that 

people observe only the ‘black box’ encasing stable activity and this helps them to ignore the 

complexities of it. The Web is a sea of dead technical links and fake social profiles that refute 

these words (Bruns, 2007). Latour (2005) introduces other words, such as ‘reification’ arising 

from ‘punctualisation’ to describe how, when the network holds steady, it can be seen as 

‘immutably mobile’ because all its actors are engaged in repetitive practices. This helps us to 

treat a network as a single actor in a wider network. We can then relate how this actor inscribes 

and mobilises the activity others. Otherwise, we would be endlessly analysing a network of 

nested networks (Law, 1992, Law & Singleton, 2003; Latour, 1988b). 

 

3.2.2.4 Actor-Networks Need Distilling 

   

Distilling thinking about ANT by Latour (1999) and Callon (1986a; 1986b; 1989; 1999), so 

students can understand it, is important. ANT is a vast philosophical position supported by 

concepts inherent to ethnomethodology (Hine, 2000). I accept that some authors have criticised 

actor-networks because of this complexity. They like to dispute that non-humans can be equal 

(Shapiro, 1997; Feenberg, 1999; 2002; Winner, 1993; Star, 1991; Lee & Brown, 1994; Murdoch, 

2001; Pickering; 1992; Meyer, 2006; Kling; 1991, 1992; Lamb & Sawyer, 2005; Sawyer & 

Tapia, 2005). These authors might claim, for example, that a toaster cannot think. So, it is not as 

important to a network as a human. A few might point to a school of thought known as 

Sociotechnical Interaction Networks (STIN) as a middle ground (Kling & Scaacchi, 1982; Kling 

et al., 2003). STIN positions non-humans as important but not equal. The theory is 

underdeveloped. It lacks a vocabulary and ignores the complexity of non-humans. Outside of 

the Web, it might hold value, but on the Web, both equally influence activity (Meyer, 2006). 

 

We need to teach students to think beyond seeing the Web as a technical website or social 

application. However, we want to establish a cognitive skill dimension for learning about the 

Web. This will help encourage students to balance relational components. Any thinking that 

relies on some sense of bias will inevitably encourage theirs (Schulman, 1986). ANT is thus 

descriptively useful. We can count, for example, Twitter.com as an immutable mobile, which 

helps us to trace the network complexity of Tweetdeck. This is a social dashboard application 

that challenged the power of Twitter.com, a stable actor-network (Mould, 2008; 2009). Within 

ANT, any attempt to reorganise or shape a network is known as the ‘process of translation’. 

Translation is the possibility of equivalence, in which an actor may try to dethrone another.  
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It arises from a problem. Therefore, translation offers a terminological platform to describe, 

neutrally, how an actor incentivises others. This can lead to new repetitive practices, furthering 

stability, or challenges, reducing stability (Gao, 2005; 2007; Law & Singleton, 2005). Enrolment 

and incentivisation are vital to translation. Both describe the forging of encapsulated interest. 

This is where an actor offers something to inscribe loyalty and secure repetitive practices (Serres 

& Latour, 1995; Rheingold, 1993). The process of translation, then, arises foremost from a 

shared problem. Actors use knowledge to offer a solution to this and so enrol others, which 

makes a network (Law & Callon, 1989; 1992). Intersessment follows problematisation, where 

an actor negotiates and enrols other actors in a certain practice (Ritzer, 2007; Callon, 1986a; 

1986b; 1991). An actor-network strives to become irreversible; Twitter.com wants to keep 

people tweeting or it will lose knowledge and, as a result, power. The act of inscription describes 

how actors create artefacts, or processes, to ensure repeated practices (Law, 1992; 2003; Law & 

Callon, 1989).  

 

3.3 Concluding Remarks  

 

In the second and third chapter, I have argued there are omissions in the current approaches to 

educating young people about the Web, at least within the UK. My research is a way forward 

and I have built, in these chapters, a justification using relevant sociological, sociotechnical and 

educational theory. I have described these as interdisciplinary elements of a curriculum to teach 

people to think about the Web. I used thinking drawn from all such theories and theorists to 

critique not only the relevant initiatives identified, but situate the Web as a sociotechnical, 

heterogeneous network of nested actor-networks forged by the act of translation, ordering and 

enrolment. Bloom et al. (1994) psychological research on critical thinking pedagogy and the 

knowledge philosophy of Foucault’s (1980) reading of power are seldom underpinned by 

discussion from Latour (1990) about human and non-human actor-networks. There are 

disparities in these theorists, but novel similarities when discussing Web education. 

 

A commonality shared between all such theorists is the concept of ordering, enrolment and 

translation. These processes are described by Latour (1990) as occurring in a relationship of 

culturing and distributing knowledge. Actors use knowledge as a tool to create, deploy and 

reinforce a new operational paradigm. This is an essential premise of organisational power as 

described by Foucault (1977) and echoes Bloom et al. (1994) knowledge ordering. A relationship 

recognising the operations of power is seen by the author as intrinsic to knowledge. But, for him, 

both extend over all surfaces, iterations and actors, as described in the second chapter. In relation 

to this position, Foucault’s (1987, p.190) claim was introduced, which is that power cannot exist 
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“...without the correlative constitution of a field of knowledge, nor any knowledge that does not 

presuppose and constitute, at the same time, power relations.”  

 

Lukes (1974, p.4) resonates in Foucault’s position (1979), describing the modes of power arising 

from knowledge as a “...resource to mobilise, a tool to set an agenda, a mechanism to produce 

knowledge and a means of control.” This suggests, then, that people who lack knowledge of their 

environment lack power to change it but will seek to amass knowledge to enrol others. They 

organise others around a problem, to gain control by controlling the solution. At the core of the 

reading of ANT by Law & Callon (1988, p.285), is the concept of contingent stability arising 

from a counter-power renegotiation that leads to network translation. So, the way actors use 

knowledge to “...define and distribute roles, and mobilize or invent others to play these roles.” 

The concept of translation, as an ANT tool for learning about the Web, is vital as it gives students 

phases, and phrases, to map a neutral view of the complexity of actors shaping a network on the 

Web. But, it is likewise an overlapping theoretical concept in both works by Foucault (1979), 

Lukes (1974), Law & Callon (1988) and Latour (1990).  

 

For example, during the 2008 terror attacks in Mumbai, 164 people were killed. As Potts (2014, 

p.85) argues, users wanted the power to solve the “...the lack of information.” The hashtag 

#here2help on Twitter.com became an actor and a representational base of knowledge creation 

that organised a dynastic network of news tweets. This created a temporarily stable network until 

Google joined in. Hence, a competing powerhouse re-translated the problem of a narrow 

character-limit. Then, actors shifted allegiance to curate more contextual information, showing 

knowledge is a resource to mobilise and order the behaviour of others (Foucault, 1984; Black, 

2008). This, likewise, is a process of translation (Latour, 1991). It began when human and non-

human actors acknowledged that information was needed, but not forthcoming 

(problematisation). They came together to stabilise a response, using a #hashtag. Then, 

Google.com became a counter-power. It negotiated new roles to disseminate disaster knowledge 

(intersessment) and draw in those who desired such knowledge (enrolment).  

 

Many actors made the network. They created stability by gathering different forms and 

manifestations of knowledge, contributing to these and sharing them to incentivise others to join 

(mobilisation). We need to teach students this perspective and then ask them to apply it in their 

own case studies. Law (2007, p.2) advocates participatory observation is the best way to ‘do’ 

ANT because it helps students to view “...everything in the social and natural worlds as a 

continuously generated effect of the webs of relations within which they are located.” It is easier 

to ‘descriptively trace than talk about’ an actor-network because the ideas seem simple but 

altogether different and many have suggested that critics of ANT often ignore the importance of 
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the relationship between knowledge and power at the core of the theory, seeing instead only the 

vocabulary (Law, 1992, p.389; 2003; 2007; Cressman, 2009; Tuomi, 2000; Walsham & Sahay, 

1999; Fox, 2000; Sarker et al., 2006; Latour, 1984; Callon & Law, 1997; Hassard et al., 1999).  

 

From a Foucauldian perspective, knowledge is power, but both are formed as interoperable 

actors within a network. ANT operates around a similar position, where everything and everyone 

is ontologically levelled, so equal in nature and co-constructed. Hence, any such disparity and 

ordering arise inevitably as a power dynamic tethered inescapably to the degree, and effective 

use, of manifestations of knowledge. Not, then, the nature of an actor itself. Enrolment is 

therefore inseparable from power and key to the durability of the network. This, in itself, is a 

dynastical concept devised by the history of the power struggles that exist within and between 

actors of any given network (Foucault, 1979).  

 

Whilst Foucault’s (1977) panoptic analysis of the prison may be described as a self-contained 

network around a centralised ordering tool, the observational tower, the author recognised the 

role of knowledge held by other actants, or forces both human and non-human, that shape 

ordering in that network. The camera, or lookout, observation by the guards, for example, 

generated knowledge as power. But it is only an actor as relevant as the prisoners themselves if 

they feel they are being watched. Each entity, then, is an actor with the power to order and amass 

knowledge over all surfaces in the Panopticon, as is the prison itself. Foucault’s focus on one 

network does not mean he discounted the existence of others. Rather, he emphasised the focal 

actor and identified this has the greatest proximity with respect to knowledge ordering, a very 

Latourian idea that is described in this tradition as enrolment ordering from the unfolding 

dynamics of a network of complex nested networks (Law, 1992). 

 

Both theorists see the recognition of sociotechnical knowledge as something that forges power 

to influence the whole of the network. Be it organisational power, from the technical structure 

of the guard’s tower, or the guard’s relationship with the prisoners themselves. Sociotechnical 

actor-networks in Foucault’s analysis are omnipresent, derived from a relationship between 

knowledge and power. So, in questioning why few schools are following curriculum orders, 

readings of power and knowledge are essential. Equally, discussions of agency, actors and their 

sociotechnical assembly of networks are interoperable with the philosophical nature of 

metacognition and knowledge. As discussed in the second and third chapters, the conceptual 

framework of interoperable ordering of thinking articulated by Bloom et al. (1994) offers a 

powerful device to support discussion of ordering, ranking and identification of knowledge in 

actor-network construction.  
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For Foucault (1977, pp.150-152) a network exists as a ‘drama of domination’ between actors 

seeking to destabilise the values of others through the use of knowledge of the sum of many 

parts, described as flowing across all network surfaces. This act of domination takes root in a 

relationship of order rituals based on knowledge generation procedures that convince others to 

impose rights, obligations and responsibilities, echoing ‘translational reordering’ described by 

Latour (1984). Hence, knowledge establishes a system of power by engraving dynastic memories 

onto those human and non-humans actors, who thereby are tempered in their activity, which 

Foucault (1977, p.149) referred to as ‘rebellious violence’ curbed by new systems of rules. 

Ultimately, these arise as a cycle of domination to subsequent act of domination, which is 

recognised similarly by Latour (1984) as the basis of enrolment. The missing link, then, is the 

extent to which a type of knowledge is a durable actor in unto itself. Those with the greatest 

power appear, for Foucault (1977) and Latour (1984), to be actors that have substantive 

knowledge of the whole phenomenon they are trying to reorder and translate. Not, then, just one 

part of it.  

 

If problematisation requires articulation of a shared issue, then the solution necessitates orders 

of social and technical thinking (Callon & Law, 1997). In the context of the Web, this is 

interoperable criticality about the domain, which is derived from conceptual and procedural 

ability rooted in technical and social knowledge co-construction and, as such, necessitates an 

understanding of both. Teaching about just programming, then, is not the only knowledge needed 

to grasp why some empowered Youtube.com actors have a wide audience and subsequent reach. 

Sociotechnical empowerment is an implied concept in the reading of all three-core theorists. 

This commonality is key because, at the root of the endless plays of domination, acts of ordering 

in a network, or attempts at counter-power, depending upon which theorist is embraced first, we 

can find an interdisciplinary overlap. So, the psychological pursuit of conceptual knowledge that 

forces critical identification, and thinking, of the best way forward to engage, enrol and shape 

others in translation. As Anderson & Krathwohl (2001) state, reflecting on and revising Bloom 

et al. (1956), whilst orders of complexity exist within different types of thinking, all contribute 

as equally interoperable actors in a network that encourages the development of critical 

metacognitive knowledge necessary to gain network proximity (Pitsoe & Leteska, 2013). 

 

When Bloom (1956) created the taxonomic principles of his orders of thinking, he noticed there 

was a difference between his view of knowledge and criticality and others. There was a richer 

philosophy, in his view, imbued as intellectual abilities and skills related to types of conceptual, 

procedural and factual knowledge. So, there is an acute difference between technical knowledge 

of procedures and mental, social, psychological and conceptual operations performed on, or 

alongside, that knowledge. Yet, all such operations shared a range of skills to constitute what 
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Bloom saw as criticality. These had to be sufficiently developed enough in one actor to enable 

ordering of others, which was rooted in deriving knowledge of, and from, the whole network. 

Both, then, the conceptual and procedural sides of knowledge constitute the whole of criticality 

(Anderson & Krathwohl, 2001).  

 

In the 1950s, this wasn’t fully grasped and focus given to a chart with levels on it. Later work 

showed that emphasis on one given form of metacognition is not superior to any other kind. 

There is cyclical interoperability across all types of learning necessary for promoting criticality. 

Each taxonomic element comes together in a perpetual motion pedagogy: without this cyclical 

reinterpretation, critical thought cannot be ordered or accelerated. This is one reason why, in 

developing a methodological platform in the next chapter, I will not place any type of activity as 

more or less important. For me, the reading stresses that the different ‘skill verbs’ add up to 

something more of the sum of the parts. We cannot separate critical thinking from 

domain/substantive knowledge and in order to develop criticality a learner must grasp all the 

components of a given domain.  

 

The point, then, is that to educate students about the Web, we require a relational ontology of 

procedural and conceptual knowledge derived from social and technical intellectuality. Both 

form the power necessary to order, or renegotiate, actor-networks in the Web. Like Alphonse, 

no social or technical actor should be distinguished according to nature and neither can the 

knowledge about that nature be separated up (William-Jones & Graham, 2003). To borrow from 

Callon (1987, p.93), we want students to understand websites or social media applications, for 

example, are actor-networks born out of the criticality of sociotechnical synthesis, evaluation, 

understanding and knowledge. Likewise, to show recognition of how these attributes interrelate 

and order one another in a shifting, perpetually cyclical hierarchy, which is intrinsic to revised 

Bloom et al. (1994). Change agents are “...simultaneously an actor whose activity is networking 

heterogeneous elements and a network that is able to redefine and transform itself.”  

 

To sum up, the interdisciplinary combination of Labour (1984), Bloom (1994) and Foucault 

(1984) offer theories that show the need to have students describe the whole sociotechnical 

picture. This develops power, necessary to empowering them as decision makers through 

developing criticality as a multimodal range of intellectual skills. After all, governments, 

technologists and Berners-Lee all claim young people need to have criticality about the Web 

(Allison et al., 2012; Berners-Lee, 2014a; Shubber, 2013; Biel & Gatica-Perez, 2010; Zittrain, 

2008). However, the question I have raised in this chapter is whether such actors see the Web 

like those who just saw Bloom’s pedagogy as a checklist of verbs.  
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Therefore, key players are not pushing a robust interpretation of the knowledge required about 

the Web. They just suggest students learn to code or know a few socially expected yet 

not digitally legislated rights. This does improve their ability to order, enrol and demonstrate 

counter-power when it comes to coding or decision-making. After all, Web pedagogy is different 

to Computing. Studies that share this view of the Web, and reinforce the overlap of social and 

technical knowledge, as an interoperable tool to order networks, can be found in Tinati’s (2009) 

analysis of Open Data, Owens et al. (2009) analysis of social networking tools and Turner’s 

(2005) tracing of news distribution. Inspired thinking on the role of actors and their uses of 

knowledge as power can likewise be found in Tatnall & Gilding’s (1999) history of Java, 

Beekhuyzen & Hellens’ (2006) study of online banking, Krep & Geoff’s (2015) W3C critique 

and Mullane’s (2015) analysis of Twitter.com.  

 

My aim of this and the previous chapter was to go beyond stating we need to raise social 

awareness or teach a technical skillset. We need procedural and conceptual knowledge in an 

interoperable teaching framework, in order to empower students as actors who can order 

networks. In the next chapter, then, I will establish a research methodology to demonstrate how 

we can work with teachers and students to embed principles I have established throughout these 

chapters into a framework for Web education. My approach here has sought an epistemological 

middle ground between truths, what little we knew before about a need to teach the Web and 

beliefs, what was felt in the educational community due to, or because of, similar initiatives. I 

want, however, to avoid poorly justified true beliefs (Gettier, 1963). This thesis, then, cannot be 

a disguised sheep, hidden far afield. It necessitates ‘up close and personal’ research methodology 

to justify itself and support its strong claims. This is a point the next chapter will open to consider. 
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Chapter 4  

Research Methodology  

“Every instrument requires to be made by experience.” (Leonardo da Vinci) 
 
 
 
 

 

In the last chapter, I provided an analysis of two initiatives, which scoped the landscape 

surrounding my research aim. These helped to demonstrate my research rationale (Jesson et al., 

2011) through two lines of sub-enquiry: 

 

• To what extent does the National Curriculum for Computing satisfy the need to teach 

about the Web as a complex, sociotechnical phenomenon?  

• To what extent does The Web We Want Campaign satisfy the need to teach about the 

Web as a complex, sociotechnical phenomenon? 

 

Asking these questions set out my view of the Web and four principles that are intrinsic to 

studying it. These are:  

 

1. The Web is a sociotechnical network of heterogeneous actor-networks open to 

renegotiation. 

2. The activity of actors in these networks is based on the circulation of knowledge and 

power.   

3. That two current initiatives seeking to teach about the Web are insufficient.   

4. That the need for a critical thinking intervention to teach about the Web is paramount.  

 

My opening chapters, therefore, offered relevance to the aim of my thesis:  

 

• To research how to develop principles for Web education.  

 

Formulating this aim also led me to identify four research questions:   

 

1. How is the Web currently taught in schools?  

2. What is the insight of teachers and students? 

3. What might an alternative intervention look like?  

4. What is the critical reflection and lessons we can learn from that?  
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My analysis developed my thinking on the problem underpinning these questions: 

 

• We fail to teach students about the Web in schools, yet this is paramount in preparing 

them to be knowledgeable citizens. 

 

Meanwhile, I also proposed a theory that: 

 

• Teaching about the Web could be bannered under Web Science, whose interdisciplinary 

and exploratory nature would be well-received by teachers and students. 

 

Taken together, these points form an objective requiring of a research methodology:   

 

• To design, implement and reflect upon an intervention built, around teachers and 

students in secondary schools, to develop principles for a sociotechnical Web education 

aligned to the tradition of Web Science, which encourages an interdisciplinary 

perspective. 

 

4.1 Qualitative Research  

 

I selected a qualitative approach to fulfil this objective. I did so because, as Douglas (1970, p.7) 

argues, quantitative research neglects “...common-sense understandings drawn from everyday 

life…” as ‘valuable’ as numerical data (Maynard & Claayman, 1991; Allison et al., 2012; 

Freebody, 2003). Garfinkel (1967, p.11) argues that participatory research is useful because it 

explores the “...rational properties of indexical expressions and other practical relations and 

actions as contingent on-going accomplishments of organised, artful practices of everyday life.” 

The author identifies interviews as a method of gaining this insight; some question if interviews 

are ‘representative’ enough of society (Macbeth, 2001; Davidson, 2012; Schegloff, 2007).  

 

I used interviews as my primary method, as they offer rich insight (Lynch, 2000, Heritage, 1984; 

Mertens, 2010). The data I gained shaped my thinking on principles for teaching the Web. Cohen 

et al. (2007) argue interviews are hard to carry out. But, Van Manen (1990, p.31; 2007) 

concludes they focus on “...the very nature of the thing…” and I found that they grant a detailed 

picture (Suri, 1998; Glass et al., 1981). To develop principles for Web education, I needed to, as 

Cohen et al. (2000, p.7) argue, grasp how “...people exist in a given reality and then modify that 

reality...” according to knowledge and power, which has relevance to their education (Klein, 

2008; 2010; Wellington, 2000).  
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One of my core arguments claims that programming has pushed aside learning the Web (Wells, 

2014; DfE, 2013). Therefore, an investigation based on interviews with teachers and students, 

which I compared between different schools, offered insight to support this claim. On teaching 

in schools, the views of students are not often engaged (Austin et al., 2003). The National 

Curriculum for Computing failed to use their insight to inform decisions. Only 18 out of the 

2855 respondents in their consultancy were students (DfE, 2013). I felt this was a weakness. So, 

I almost tripled that number in my interviews. I used teachers/students to inform the design of 

an intervention that teaches about the Web as a sociotechnical, heterogeneous network of 

networks. The methodology I used, which helped to answer my research questions, can be 

summarised as: 

 

• Qualitative in nature.  

• Based around on interviews with teachers and students in two secondary schools. 

• Presented as case studies, with data comparatively organised around themes. 

• Explorative in practice, where I drew upon the combined weight of my analysis, case 

studies in schools and a Web Science interdisciplinary perspective, to design and then 

reflect upon a teaching intervention.  

 

4.1.1     Design Research  

 

Design research was the framework I used to organise my investigation. It is based on staging a 

successive, cyclical investigation. This recognises the researcher can gain understanding from 

user participation. As such, it requires the researcher to engage with the problem first-hand. 

Doing so sources guidance from individuals who are recognised as experts. In the case of my 

research, this was teachers and students. Because there was no clear framework to teach about 

the Web in schools, design research was an appropriate choice. It is an educationally situated 

research methodology that removed any need to compare my work to others. This is because it 

makes a researcher structure an original educative investigation with the aim of forming new 

principles to inform future practice. Rather than, for example, drive a comparative evaluation 

seeking to prove ideas set against others (Van den Akker et al., 2006). Wademan (2005) offers 

a generic model [Figure 1] that illustrates how the ‘successive approximation of practical 

products’ (referred to as ‘interventions’) operates alongside the ‘successive approximation of 

theory’ (referred to as ‘design principles’). This neatly summarises the design research process 

I followed from the outset of my thesis, right through to its closing remarks. 
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[Figure 1]: Generic Design Research Model (Wademan, 2005) 

   

Cobb et al. (2003, p.9) summarise this as a way to “…prototypically design experiments via 

"engineering" particular forms of learning and systematically studying those forms of learning 

within the context denoted by the means of supporting them. This designed context is subject to 

test and revision, and the successive iterations that result play a role similar to that of systematic 

variation in an experiment.” By adopting design research, I produced a reflection from in-situ 

research via a research intervention. My approach did not emphasise isolated variables. It was 

not concerned with generating comparative assessment data. This made it unsuited to context-

free generalisations or empirical categorisation. Instead, design research helped me develop 

cycles of reflection; a balance between the ideals (what I intended and sought) hit realisation of 

what I achieved (the limits of practical considerations that provided an endpoint).  

 

The function of my research was “…theory-informing observation…” across preliminary, 

developmental and interventional investigation cycles (Plomp & Nieveen, 2013, p.19). 

According to Plomp & Nieveen (2013, p.16), there are two themes in design research, 

development and validation. Development focuses on “…the systematic analysis, design and 

evaluation of educational interventions with the dual aim of generating research-based solutions 

for complex problems in educational practice, and advancing our knowledge about the 

characteristics of these interventions.” Validation seeks the confirmation of a theory, about 

“…educational interventions (such as learning processes, learning environments and the like) 

with the purpose to develop or validate theories about such processes and how these can be 

designed.”  
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Both can be focused on individually or collaboratively, which Van den Akker (1999, p.9) outline 

as: “If you want to design <intervention X> for the <purpose/function Y> in <context Z>, then 

you are best advised to give <that intervention> the <characteristics A, B, and C> [substantive 

emphasis], and to do that via <procedures K, L, and M> [procedural emphasis], because of 

<arguments P, Q, and R>.” Plomp & Nieveen (2013, p.34) refine this further to suggest given 

“…my context Z, if I do <intervention (theory based) X > then I expect <intended outcomes 

Y>.” There is, then, no endpoint evaluation in my write up. Reflections from participants provide 

a snapshot to judge if my aims have been validated. This forms a descriptive ‘local’ 

(intervention) theory in the context investigated but has a wider replicable bearing. So, the 

formula of my study was: in my context of two UK secondary schools (Z), if I do a small-scale 

intervention based on teaching students about the Web as a sociotechnical phenomenon (X), 

aligning this in the interdisciplinary tradition of Web Science, then I expect to see (Y) favourable 

discourses from those in situ (students and teachers) reinforcing this is a preferable way to learn 

and promote critical thinking about the Web, improving on what is currently available.  

 

Van den Akker et al. (2006, p.5) mention five criteria I adhered to, to make sure my design 

research reflected a coherent study. This was needed because it was more descriptive and also 

lacking scaled-statistical generalisation. First, the study was interventionist. So, it aimed to 

design an intervention in a real-world setting. Second, it was iterative. So, it included cyclical 

analysis, elements of longitudinal design, reflection and mapping of future investigation. Third, 

it was process orientated. As such, it focused on an idea and not output measurement. Fourth, it 

was utility orientated. Hence, the merit and design were measured by me alongside the 

observations of participants in a design focused on investigating the practicality of the 

intervention in real-world contexts. Fifth, my design offered concepts developable by others to 

further theory building. [Figure 1] shows my thesis design template. In the preliminary phase, 

for example, I set out the problem and relevant literature for the study 

 

4.1.2     Design Research: Case Studies 

 

To borrow from Shavelson et al. (2003, p.26), my study reflected design research because its 

aim was to forge a basis for future, larger and “…often multileveled studies…” that “…link 

classroom practices to events or structures in the school, district, and community.” Cobb et al. 

(2003, p.10) argue design research produces an original contribution to knowledge because it 

enables “…a greater understanding of a learning ecology – a complex, interacting system 

involving multiple elements of different types and levels – by designing its elements and by 

anticipating how these elements function together to support learning.” Its reflective nature 

helped me to make heuristic statements about the meaning of experience where very little 
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experience had been charted. This afforded insight to answer the problem underpinning this 

thesis and provided a “…powerful basis for others to build on.” (Plomp & Nieveen, 2013, p.21). 

However, to be successful, a study has to be replicable and a quantitative methodology has the 

advantage of more participants for generalisation (Bassey, 1981). To borrow from Yin (2003, 

p.37), design principles, which are essentially locally formulated instruction theories, must be 

tested in more than one context to offer a hypothetical adaptation of generalisation.  

 

The principle here is that the results might be accepted for a larger number of similar contexts, 

even though further replications have not been performed. This was why I worked in great detail 

with two schools and I treated each site as a case study. Both provided a hypothetical basis for 

future design researchers to follow, with the expectation of gaining similar results. Using 

multiple sites gave meaning to the fact that, in two UK secondary schools (Z), a small-scale 

intervention based on teaching students about the Web as a sociotechnical phenomenon (X), 

which was aligned in the interdisciplinary tradition of Web Science, produced (Y) favourable 

discourses from those in situ (students and teachers) reinforcing this was a preferable way to 

learn and promote critical thinking about the Web. Hence, it improved on what is currently 

available. Yin (2003) would argue that my results would likely be the same elsewhere, in similar 

contexts, and terms this hypothetical generalisability.  

 

Plomp & Nieveen (2013, p.34) challenge critics of a lack of statistical generalisation in design 

research. They borrow from Lee Cronbach (1975, p.125), a prominent educational researcher, to 

argue when “…we give proper weight to local conditions, any generalisation is a working 

hypothesis and not a conclusion.” I found, during my own research, that use of two sites widened 

insight but reduced the time I had in each school (Bassey, 1999). Denscombe (2003) argues that 

practicalities drive research; the more sites, the more flexible a researcher has to be. As I felt the 

views of young people, especially women, had been discounted in past design efforts related to 

the Web, I sourced schools to change this. My case study schools are referred to as School A 

and School B. I was pleased to gain access to two undeniably different schools. Investigated over 

six months, this gave a slight-longitudinal element to my analysis. I compared and contrasted 

the schools during my analytical commentary (Alderson, 2000). School A is a rural 

comprehensive school. It is located in the South West of England; Ofsted, a DfE inspection 

service, judged it as ‘Good’ in a recent investigation. School A is a state-maintained institution, 

so follows the National Curriculum for its students that are aged 11-19. Upon writing, there are 

approximately 1250 students on the school roll. It is a rural mixed environment with evidence 

of socio-economic deprivation in some of the local areas, so the school does not select on social 

class, ability or wealth.  
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School B is an independent single-sex, female-only school. It is based in South East England, 

located approximately an hour from London. Upon writing, it has approximately 750 students 

on roll, aged 11-19. It is not state-maintained, so views the National Curriculum as a guideline. 

An independent inspection body judged it as ‘Outstanding’. But, it selects on ability, gender and 

wealth. Fee-charging, it has an estimated cost of around £5,000 per student, per term for non-

boarding tuition, which suggests its students come from wealthy backgrounds. I had many 

incorrect preconceptions about both schools. For example, I assumed School B would have 

cutting-edge resources and yet, when I arrived, the National Curriculum for Computing (DfE, 

2016) was nowhere to be found. Likewise, I anticipated a rural comprehensive, School A, would 

have problematic students. Yet, its students went out of their way to accommodate me.  

 

Researching in more than one economic, geographic and educational sector, with at least one 

school that has two distinct age groups, meant I could claim that my findings, which showed 

many similarities, were drawn from different environments. To reduce complexity, I made the 

decision to only investigate those in secondary age range. This is a weakness I would have liked 

to change had I more time during the study, but it indicates a future path for research. Whilst the 

National Curriculum for Computing has introduced programming to those as young as five-

years-old, very young people are reluctant to engage with strangers. This hinders a researcher in 

a time-limited ethical investigation; I played to my strengths as a secondary teacher (Kimber, 

2003).  

 

4.2 Design Research: Interview Sample 

  

I undertook many interviews, so I thought carefully about my interview method. May (1997, 

p.105) argues that semi-structured interviews offer flexibility in multiple settings. I adopted this 

method and found this view correct. Holstein & Gurbium (1995, p.28) argue, “…young people 

are insightful but complicate the research process…” and many agree (Gurbrium & Holstein, 

2002; Atkinson & Silverman, 1997). The schools I worked with provided excellent access to 

young people and teachers, in the same location. The location of my study had polarised 

socioeconomic and geographical backgrounds, which reduced bias. One of my sites lacked 

regular public transport. So, in one instance, I was stranded at 23:54 with no accommodation 

(Denscombe, 2003). Complexity arose from the fact that I had not only two case studies but two 

distinct groups: teachers and students. Striking a good balance in my demographic was key 

(Kimber, 2003). Achieving this in schools is difficult. They often use separate learning 

environments for low ability students or those with specific educational needs.  
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So, I had to deploy bias (Greenbank, 2003). I recognise my bias in identifying roles and groups 

ahead of time. I acknowledge teacher bias in influencing students who volunteered. Such bias is 

not gratuitous beyond the research context. I was reliant on each school, so they coordinated my 

sample (Beehler, 2006; Best & Khan, 1998). To reduce bias, such as teachers forcing the students 

to participate, I presented in both schools ahead of time and discussed consent (Broekman & 

Foox, 2006; Cohen & Manion, 1980; Dimitriadis & Kamberelis, 2006). Across both case studies, 

my sample for semi-structured interviews with teachers (adults) was 20, which I met fully. My 

sample for interviews, carried out as focus groups, with students (young people) was 49; I fell 

11 short of my target of 60 due to absences. I approached students in focus groups to offset their 

nervousness and my own concern about being isolated.   

 

Therefore, in each school, I interviewed 10 teachers individually, 23 students in School A and 

26 students in School B. Students were split into an average of five-per-year-group. Schools are 

environments of circumstance, so I encountered uneven groups. Purposive sampling protects 

hard-won time in schools (Denzin & Lincoln, 2000; Silverman, 2001). As Denscombe (2003, 

p.15) argues, I had to “...make selective decisions...” by surrendering neutrality “...to produce 

the most valuable data.” Within literature, there is no real agreement over sample size. It must 

not be gratuitous beyond the setting and should offer a snapshot. So, I staged focus groups with 

students in year groups, which set organisational boundaries (Adler & Adler, 2002). I had to 

combine year groups on a few occasions due to variances in the school year (such as school 

exam leavers) affecting my access. Burgess (1984, p.38) argues that school leaders can also 

impact access. This was not the case for me, but students are aware of their teachers and teachers 

their superiors, which can skew responses (Christensen & James, 2000; Philo, 2003). To reduce 

bias, I did not use financial rewards in my study (Robson, 2002). 

 

To increase my interview reliability, I provided questions up front [Appendix A]. When carrying 

out my interviews, I used an audio recorder. Videoing can dissuade participation by reducing 

anonymity. So, I wanted to avoid videoing children and felt this was ethically sensible 

(Riessman, 2008). I used a semi-structured approach to interviewing. This meant I had to identify 

commonality and rearrange responses into the right order. It is accepted that a semi-structured 

interview yields uneven data that might need to be realigned during transcription (Rapely, 2004). 

Whilst my ethics have their own section, I used non-teaching time, numerical pseudonyms 

reflecting the school letter, year (for students) and a number to protect anonymity. I did not report 

non-attenders and adhered to Hill’s (2006) view of engagement. Thus, I only interviewed those 

engaged and was prepared to discount otherwise, but this was not necessary. 
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4.2.1     Interview Sample: Teachers 

 

I interviewed those who replied to an email with participant information and a study overview. 

Teachers who replied were organised by a single point of contact in each school, who kept 

participation confidential. I was able to generalise demographic information about my 

participants, which show the distribution of roles, age and experience. Coincidentally, 35% of 

my overall sample of 20 participants was male and 65% were female, as shown in [Table 1 & 

2]. 

 

 

Across both schools, we can see a clear range of roles in informing areas, including senior 

leadership. This was something I was proud of, as it was intimidating to interview school leaders, 

who took time out of their busy schedules. My questioning had a correlation with the quality of 

their school provision with respect to the Web, but I encountered open and engaged professionals 

who acknowledged strengths and weaknesses in each school. I accept that some subjects were 

not well represented, such as those related to physical education, the sciences or arts. However, 

I was pleased to engage a range of technical, pastoral and humanities-related roles.  

 

 

[Table 1]: Interview Sample Teacher Demographic Table School A 
Interview 
Reference 

Gender Age Range 
(Estimated) 

Role in School 
(Generalised) 

A1 M 20-30 Media Teacher 
A2 M 30-40 Senior Leader: Assistant Headteacher 
A3 F 30-40 Humanities Teacher 
A4 F 50-60 Senior Leader: Headteacher 
A5 F 50-60 SEN & Child Protection  
A6 F 50-60 Middle Leader: Head of Year (KS3) 
A7 F 50-60 Senior Leader: Deputy Headteacher 
A8 M 40-50 Computing Teacher  
A9 F 50-60 Pastoral Education Teacher 
A10 F 30-40 Middle Leader: Head of Humanities Faculty 

[Table 2]: Interview Sample Teacher Demographic Table School B 
Interview 
Reference 

Gender Age Range 
(Estimated) 

Role in School 
(Generalised) 

B1 F 50-60 Senior Leader: Deputy Headteacher 
B2 M 50-60 Senior Leader: Headteacher 
B3 F 30-40 Middle Leader: Digital/Professional Practice 
B4 M 30-40 Middle Leader: Digital/Professional Practice 
B5 F 40-50 Governor 
B6 M 50-60 Head of Department 
B7 M 20-30 PGCE ITT Student/NQT 
B8 F 50-60 Teacher of ICT  
B9 F 30-40 PGCE ITT Student/NQT 

B10 F 40-50 Middle Leader: Pastoral House Leader 
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4.2.2     Interview Sample: Students 

 

Approximately 20% of my total student sample was male and 80% was female; School B was 

single-sex (F), so gender balance was not a feature of this study. In School A, I interviewed at 

the start of term and had forty-five minutes with each focus group; I accessed all years’ bar Year 

11, who did not arrive, and Year 13, who had clashing commitments. To compensate, I requested 

KS4/5 access in School B. School B were very accommodating, but I only had 25 minutes with 

each year group, at 08:00 every day over one week. Surprisingly, in School B all except one 

student arrived, suggesting engagement and how timing can impact research studies.   

 

[Table 3]: Interview Sample Student Demographic Table School A 
Student No Gender Key Stage Year Group 

7A1 M KS3 Year 7 (Approximate age: 11-12) 
7A2 M KS3 Year 7 (Approximate age: 11-12) 
7A3 M KS3 Year 7 (Approximate age: 11-12) 
7A4 F KS3 Year 7 (Approximate age: 11-12) 
7A5 F KS3 Year 7 (Approximate age: 11-12) 
7A6 F KS3 Year 7 (Approximate age: 11-12) 
7A7 F KS3 Year 7 (Approximate age: 11-12) 
8A1 F KS3 Year 8 (Approximate age: 12-13) 
8A2 F KS3 Year 8 (Approximate age: 12-13) 
8A3 F KS3 Year 8 (Approximate age: 12-13) 
8A4 M KS3 Year 8 (Approximate age: 12-13) 
9A1 M KS3 Year 9 (Approximate age: 13-14) 
9A2 F KS3 Year 9 (Approximate age: 13-14) 
9A3 F KS3 Year 9 (Approximate age: 13-14) 
9A4 M KS3 Year 9 (Approximate age: 13-14) 
9A5 F KS3 Year 9 (Approximate age: 13-14) 

10A1 M KS4 Year 10 (Approximate age: 15-16) 
10A2 M KS4 Year 10 (Approximate age: 15-16) 
10A3 F KS4 Year 10 (Approximate age: 15-16) 
10A4 F KS4 Year 10 (Approximate age: 15-16) 
12A1 M KS5 Year 12 (Approximate age: 16-17) 
12A2 M KS5 Year 12 (Approximate age: 16-17) 
12A3 F KS5 Year 12 (Approximate age: 16-17) 

[Table 4]: Interview Sample Student Demographic Table School B 
Student No Gender Key Stage Year Group 

7B1 F KS3 Year 7 (Approximate age: 11-12) 
7B2 F KS3 Year 7 (Approximate age: 11-12) 
7B3 F KS3 Year 7 (Approximate age: 11-12) 
7B4 F KS3 Year 7 (Approximate age: 11-12) 
7B5 F KS3 Year 7 (Approximate age: 11-12) 

8/9B1 F KS3 Year 8 or Year 9 (Approximate age: 13-14) 
8/9B2 F KS3 Year 8 or Year 9 (Approximate age: 13-14) 
8/9B3 F KS3 Year 8 or Year 9 (Approximate age: 13-14) 
8/9B4 F KS3 Year 8 or Year 9 (Approximate age: 13-14) 
8/9B5 F KS3 Year 8 or Year 9 (Approximate age: 13-14) 
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4.3 Research Ethics 

 

I vetted my research via an ethics application at the University of Southampton. The application 

can be found in [Accompanying Material]. To summarise this, participants were approached 

through first contacting each school’s Headteacher. I then attended in person or relied on a point 

of contact to disseminate an email. This email had an attached study information sheet. This 

sheet invited interest from teachers and students. Regarding teachers, those that replied to me 

were selected for an interview. I arranged a suitable time in their free lessons in School B; only 

my point of contact knew my schedule. In School A, because of the distance, the school arranged 

cover teaching. This enabled me to interview everyone separately in one day or, in the case of 

students, a week. In the case of students, I first utilised Heads of Year to explain about my study. 

Once students had been identified, I wrote to each of them. Then, to their parents. 

 

I did so using the school to both approve and disseminate my communication. This made sure 

each student I met had informed consent, necessary because they are minors. Also, I also asked 

students to sign an assent form indicating that they, themselves, were happy to participate. I 

gauged their participation to ensure they seemed willing to be interviewed. In my contact with 

teachers, students and their parents I included clear participant information and consent forms. 

The Heads of Year, or point of contact, at each school were responsible for ensuring ethical 

consent forms came back from students and their parents ahead of time. I discounted two 

students that did not have this material on arrival. I made my interview questions available to 

parents and students. One student, in fact, wrote answers on paper and brought them to the 

interview! Denscombe (2003) and Creswell (1998) point to ethical issues of bias in relationships 

formed during, or prior to, fieldwork. It helps when a researcher can declare no involvement (de 

Vaus, 2002).  

8/9B6 F KS3 Year 8 or Year 9 (Approximate age: 13-14) 
10B1 F KS4 Year 10 (Approximate age: 14-15) 
10B2 F KS4 Year 10 (Approximate age: 14-15) 
10B3 F KS4 Year 10 (Approximate age: 14-15) 
10B4 F KS4 Year 10 (Approximate age: 14-15) 
10B5 F KS4 Year 10 (Approximate age: 14-15) 
11B1 F KS4 Year 11 (Approximate age: 15-16) 
11B2 F KS4 Year 11 (Approximate age: 15-16) 
11B3 F KS4 Year 11 (Approximate age: 15-16) 
11B4 F KS4 Year 11 (Approximate age: 15-16) 
11B5 F KS4 Year 11 (Approximate age: 15-16) 
11B6 F KS4 Year 11 (Approximate age: 15-16) 
13B1 F KS5 Year 13 (Approximate age: 16-17) 
13B2 F KS5 Year 13 (Approximate age: 17-18) 
13B3 F KS5 Year 13 (Approximate age: 17-18) 
13B4 F KS5 Year 13 (Approximate age: 17-18) 
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Therefore, I am a teacher but I have no employment history in either school. To secure access, I 

met local authority disclosure and criminal barring checks. Whilst respecting anonymity is 

important, such as by not identifying participants in my interview transcriptions or notes, I made 

clear to students and their parents, in my consent and participant information, that anonymity 

was conditional. This was due to my obligation as a teacher to protect them from harm. For this 

reason, I had to work with one contact in each school. They knew everyone I was working with. 

There is a paradox between anonymity, consent and a need to prevent harm when conducting 

educational research (Christensen, 2004; Christensen & James, 2000; Farrell, 2005; Hill, 2006; 

Fontana & Frey, 2000). For example, students in focus groups or lessons knew one another. So, 

at the start of each interview or lesson, I explained ethics and anonymity, asking students to 

respect this. I clarified that their responses were conditionally anonymous. Anything suggestive 

of harm would be reported to the in-school Child Protection Officer (CPO). Adhering to this 

ensured everyone I met was safe. I was also never left fully isolated with students I did not know 

(David et al., 2001; Alderson & Morrow, 2004; Curtis et al., 2004). 

 

Therefore, for all stages of my research, I secured informed consent from parents, students and 

teachers (James & James, 2008). As David et al. (2001) point out, schools require paperwork to 

be clear. Young people might not read it if not, so I used appropriate language across all material 

(Scott, 2000; Alderson & Morrow, 2004). The points raised in my ethics application applied to 

both my interviews and teaching intervention. I followed the British Educational Research 

Association (BERA, 2015) standards for fieldwork. So, I recognised harm can be “…physical, 

esteem related or researcher induced…” (Bryman, 2004, p.510) and researcher-induced harm 

was possible. Young people participate in a ‘way that is expected of them’ or have a fear of 

reprisal in schools (James et al., 1998; Mayall, 2000). Schools create institutionalised life like 

the Panopticon. So, students think they are being watched, sit in silence and attend interviews 

(David et al., 2001; Hill, 2006). An interview conducted first thing had a psychological impact, 

as would have reporting students who failed to attend. I was thus prepared to accept a loss to my 

sample rather than identify non-attenders (Walker, 2006). 

 

4.4 Analysis: Teacher Interview Responses  

 

Miles & Huberman (1994, p10) argue that interview analysis contains three attributes: data 

reduction, presentation and conclusion/verification. Data reduction is the process of simplifying 

data and the authors suggest a thematic question approach, aligning transcripts by identifying 

common themes. To do this, a researcher sifts for overlapping responses that act as answers to 

thematic questions. Riessman (2002) claims this tries to ‘control meaning’ by ‘neatly’ fitting 

data into themes.  



 83 

But, I felt during my transcription of so many interviews that without this I would have been 

lost. I wanted to reduce my bias, so I used participants [Table 1 & 2] in each case study as 

narrators in my analysis and strived to balance their responses (Weitzman, 2000; Hallowell et 

al., 2005, p.8). Because I was limited to what I could present, I set aside much and I searched 

for responses that had relevance to my research questions:  

 

1. How is the Web currently taught in schools?  

2. What is the insight of teachers and students? 

3. What might an alternative intervention look like?  

4. What is the critical reflection and lessons we can learn from that?  

 

To make sense of my data, but keep it relevant to my aim, I converted my research questions to 

five analytical sub-questions I used to organise my findings from the interviews I carried out: 

 

• How well are young people taught about the Web? 

• What are the priorities/challenges of teaching the Web? 

• Do teachers understand the Web?  

• What is the opinion of the National Curriculum for Computing and how does this inform 

pedagogical thinking? 

• What was the view of an intervention in the tradition of Web Science? 

 

I also changed one semi-structured interview question, noted in [Appendix A], after a meeting 

with professionals in School A. This was: 

 

• How do you feel leadership strategies have led on the issue of the Web, especially as it’s 

now tied into most core Ofsted inspection areas, including behaviour management and 

teaching and learning? 

 

It was felt that the question might be seen as critical of school leadership, so I instead asked: 

 

• Does a failure to teach about the Web properly present challenges, such as for behaviour 

management or teaching and learning? 
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4.5 Analysis: Student Focus Group Responses  

 

For student focus groups [Table 3 & 4], I sorted data using the method described above, a 

thematic analysis in response to questions: 

 

• What were the priorities students felt needed to be taught about with respect to the Web? 

• What is the opinion of the National Curriculum for Computing and how does this inform 

pedagogical thinking?  

• What was the view of an intervention to teach about the Web informed by Web Science? 

 

I underestimated the detail from students, so after my initial focus groups in School A, I 

abandoned my supplementary interview questions [Appendix A]. I had too many and a shorter 

window at School B. Therefore, a semi-structured approach was advantageous, because it meant 

I was forced to become more precise and ask only questions that worked best in School A student 

interviews to illicit discussion:  

 

• What kinds of things are you taught to do in regards to the Web? With older students, 

this was extended to: What are the priorities of teaching and learning for others with 

respect to it? 

• Do you learn a lot about the Web in the Computing/ICT (School B) subject? 

• Would a subject teaching about the Web be a useful and interesting thing for people 

your age? 

• Do you think that young people know more about the Web than older people? 

 

4.6 Triangulation  

 

Because of my semi-structured approach, triangulation has relevance. According to Flick (2002, 

p.178), this is the “...observation of the research issue from two different points...” to improve 

the validity and reduce bias (Cohen & Manion, 1980; Lewis & Ritchie, 2003). Triangulation of 

data combines data from different times and places. Researcher led-triangulation uses more than 

one researcher to balance out bias. Triangulation of concepts relies on approaching data from 

multiple hypotheses. Methodological triangulation uses the same method on different occasions 

or different methods on the same object of study (Cohen et al., 2000; Strauss, 1978). Not 

everyone agrees that triangulation is necessary, or all aspects need to be present (Flick, 2002; 

Denzin & Lincoln, 2000).  
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4.7  Validity   

 

To improve validity, I utilised the first and fourth triangulation strategy because I applied 

triangulation of data by comparing responses from teachers and students in multiple sites. I 

deployed the same core semi-structured interview, and teaching process, on different occasions, 

in two sites with different audiences. I complimented this by engaging 10 different collaborators 

on the intervention to offer post-deployment reflections; my rationale of triangulation of two 

sites broadens my research sample, enhancing validity by offering more diversified audiences as 

a better representation of the educational community. Validity, then, refers to how I can 

substantiate my claims are descriptively balanced (Robson, 2002). My two-sited sample, 

therefore, is typical of UK secondary education; it has a range of ages, positions, genders, 

economic maintenances and locations (Bassey, 1981). So, my findings have wider applicable 

meaning and offer hypothetical replicability. It is worth noting that Bassey (1981, p.72) argues 

“...generalisations are useful in pedagogic practice, yet they also seem to be scarce...” because 

educational research is often descriptive and small samples slanted (Payne & Payne, 2004) 

requiring a “...photographer guiding the eye with lenses and cropping.” (Riessman, 2008, p.50).  

 

Engaged responses can take prominence, but reporting in this thesis was fair as inclusion in the 

analysis was not streamed by ability, race or socioeconomic status. In reporting their views, I 

tried to offer a cross-section. The fact that I researched in both state and private contexts is 

helpful to validating the broadness of my claims (Piaget & Inhelder, 1969). I do not offer a 

specific analysis tied to gender, wealth or race but I attempted to draw parallels between my case 

studies (Weiner, 1997). I accept my approach limits statistical generalisation (Kress & Selander, 

2012). However, I tried to minimise reporting bias and improve validity by using a thematic 

codification of themes in participant data that was anonymised and so not sorted by preferential 

bias such as gender, seniority or role. To this end, what was reported was chosen because the 

data fit the thematic question used and not, then, because of researcher bias. Greenbank (2003) 

argue that a focus group is more time effective and can yield a fairer representation of perception, 

but note participants are less likely to reveal personal experiences, as those dominant can 

override quiet voices. This impacts study validity by ensuring slanted data set reporting (Fontana 

& Frey, 2000). I sought to minimise these problems by keeping my student groups small and 

interviewing teachers alone (Rapely, 2004). I could have just used a questionnaire for both 

teachers and students. But, Holstein & Gubrium (2004) argue that questionnaires gets completed 

without critical thought. So, I made the decision to use questionnaires with broad answer options 

to elicit feedback from teachers and students post my intervention to reduce researcher driven 

acquiescent biasing [Appendix B & C] (Pole & Lampard, 2002). However, as a teacher, I was 

perceived as a comrade and I worked this angle to my advantage (Curtis et al., 2004). 
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4.8  Design Research: Teaching the Web  

 

My primary teaching was carried out in two classes of 10 students, so one KS4 group in each 

school. This totalled 20 students but I gained unexpected access to KS3/5 in School A, whose 

feedback was considered in my concluding chapter. I based my intervention on six lessons linked 

by the same method, a blog. This was an attempt to empower students to reflect on what and 

how they were learning as they learnt it. To ensure they understood this, I designed a data 

collection method around a blog booklet [Appendix C]. This opened/closed with an activity 

based around Bloom et al. (1994) revised skill verbs, applied to the context of their 

understanding about the Web. At the start of teaching, I challenged those in the class to write 

openly about the experience. I made this decision because not many studies use students to 

influence the design of a research investigation, it has relevance to the ANT perspective of 

promoting neutral critical thinking and, excitingly, it challenged a dynamic where the researcher 

guides enquiry to make their ideas seem good (Hill, 2006).  

 

I was surprised by my student’s candidness and my research function was orientated around the 

design of an intervention reflecting insight, not progression, with respect to the principles of 

Web education. This is an inherently holistic function when, say, measured against a comparison 

of ICT provision between the Netherlands and the UK, carried out by using testing metrics 

(Plomp & Nieveen, 2013). Design research, Plomp & Nieveen (2013, p.15) argue, aims “…to 

design and develop an intervention (such as programs, teaching-learning strategies and materials, 

products and systems) as a solution to validate a way forward to address a complex educational 

problem, and to advance our knowledge about the characteristics of these interventions and the 

processes to design and develop them, or alternatively to design and develop educational 

interventions (about for example, learning processes, learning environments and the like) with 

the purpose to develop or validate theories.”  

 

Hence, I set out to see what students could grasp and found engaging. This linked to the aims of 

my research and the questions formulated, answering what an alternative intervention might look 

like and provide scope for critical reflection as a result (Shavelson & Towne, 2002). I tried to 

avoid making judgments about what students would/would not like. Because of my literature 

review, I had my own ideas for what to teach. But, I identified early on that I wanted to keep my 

bias as minimal as possible. So, I used my research analysis to inform what topics I would put 

in lessons. I married this to several Web Science topics I had been taught as a student, as I felt 

this had relevance to the discussion in my opening chapters and I mapped out how my own 

themes matched those of my interviews in my analytical chapters:   
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• Semantic Web Technologies (a future technical application of the Web).  

• The Science of Social Networks (network theory & philosophy).  

• Web Innovation (the social experimentation of the Web).  

 

I built, using my interview analysis, six one-hour lessons to inform students and test some 

principles about teaching the Web; the purpose of these lessons was to embed two of the core 

themes identified in the opening chapters of this thesis, which were that:    

 

1. The Web is a sociotechnical network of heterogeneous actor-networks open to 

renegotiation. 

2. The activity of actors in these networks is based on the circulation of knowledge and 

power.   

 

My lessons [Appendix D-I] involved starters, main activities and plenaries with a lesson 

objective structure reflective of Bloom’s revised thinking verbs (Anderson & Krathwohl, 2007). 

To sum up my design decisions, Pollard (2008), who borrowed from Bloom et al. (1994) and 

Zeichner & Liston’s (1996) reflective thinking, describes lessons featuring critical thinking as 

having:   

1. Clear aims, objectives and decisions in relation to planning.  

2. Reflection on the learning process. 

3. Pedagogical theory to inform student progression. 

4. Interdisciplinary presentation of social, academic and technical learning. 

5. Reflection-in-action and reflection-on-action with respect to knowledge taught. 

6. Collaboration and cross-curricular development of learning to further retention. 

7. Creative learning relevant to student’s needs. 

I made sure each lesson had these themes. Each was based Bloom’s revised lesson planning, 

which followed a formula (Anderson & Krathwohl, 2007):  

 

• First, I developed content knowledge relative to remembering and understanding. 

• Second, I asked students to apply this understanding by analysing something. 

• Third, I staged evaluative discussion of this task. 

• Fourth, I asked students to create something with respect to the content. 

 

By following this formula, I produced a de facto familiarity around critical skill verbs. It was 

also accessible because I made all the lessons on PowerPoint and wrote plans that included 
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knowledge, activities and discussion points to encourage reuse (Warwick, 2007; Dede, 1996; 

Dede et al., 2002; McDonald, 2004; Coe, 2014; GEM, 2017). Everything in the [Resource Pack] 

of the [Accompanying Material] section was used in the classroom. These resources were built 

from public domain materials and three examples of activities I designed are:  

 

1. Top Trump Actor-Network Cards [Appendix F]; 

2. OWL Semantic Web Pizza Ontologies [Appendix G]; 

3. Debating ethics of the Internet of Things [Appendix H].  

 

Such activities were folded into the blogging experience [Appendix C], which made students 

comment on what they liked or found challenging. I was limited by how and where I could 

differentiate learning, which reflects the idea that not all students learn the same, at the same rate 

(Pollard, 2008). As an interloper, gaining context about performance, disability and ability ahead 

of time is problematic and raises ethical anonymity issues (Scott & Usher, 1999). To reduce my 

need to differentiate, I asked for both classes with higher ability, older students of a similar grade 

point average; these have greater confidence in asserting opinions. The over-arching premise of 

blogging, as a documentary method, helped to enable students to differentiate their work. To 

avoid unforeseeable complications, such as school filtering issues, [Appendix C] was given out 

on a secure flash drive. By designing around reflection, I engaged student opinion and accounted 

for variances in ability; when students struggled, this informed their blogging rather than isolated 

them (Hill, 2006).  

 

4.8.1 Intervention Sample: Student  

 

Activities were also structured around group discussion to offset ability variance. My sample 

was determined by each school. Unfettered teaching time is uncommon in research and each 

school provided me with ten high ability students, as noted in [Table 5 & 6]:  

 

[Table 5]: Intervention Sample Student Demographic Table School A 
Student No Gender Key Stage Year Group 

EXPA1 M KS4 Year 10 
EXPA2 M KS4 Year 10 
EXPA3 M KS4 Year 10 
EXPA4 F KS4 Year 10 
EXPA5 F KS4 Year 10 
EXPA6 F KS4 Year 10 
EXPA7 M KS4 Year 10 
EXPA8 M KS4 Year 10 
EXPA9 F KS4 Year 10 
EXPA10 F KS4 Year 10 
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4.8.2     Intervention Data: Analysis & Presentation of Intervention Data 

 

I tried to avoid the paradox of being the designer, implementer and reflector. Plomp & Nieveen 

(2013, p.44) suggest we can reduce bias by making the research ‘open to external scrutiny’, 

reflecting critically on the ‘strengths and weaknesses’ of the intervention, having a ‘good quality’ 

design with ‘input from others’, incorporating ‘principles of triangulation’ and using a real-world 

setting to gain direct insight. McKenney et al. (2006, p.85) argue this develops “…freedom (or 

forgiveness) for honesty.” I wanted to reduce blurred teaching/researching roles by using school 

colleagues to offer feedback. So, I incorporated participatory validation beyond myself. This, as 

Plomp & Nieveen (2013, p.45) argue, validated my opinions. I did not use assessment for 

benchmarking progress (Berry, 2013). What would I have been measuring against? At a 

foundational level, assessment can be expressed as: 

 

• Assessment for learning: when teachers use inferences about student progress to inform 

their thinking (formative). 

• Assessment as learning: when students reflect on and monitor their own progress 

(formative).  

• Assessment of learning: when teachers use evidence to make judgements on 

achievement, skill development and knowledge engagement (summative).  

 

(Edge, 2003). 

 

 

                                                
6 I did not organise my taught groups or students. I simply requested 10 students of KS4 age or ability. I was informed, during the study, that several 
KS3 Y9 high ability students following KS4 study were included. Their high level of interest, engagement and ability was refreshing and there is 
little skew bias affective of my judgements in this; I was not assessment benchmarking comparative ages specifically, rather seeking insight.  

[Table 6]: Intervention Sample Student Demographic Table School B 
Student No Gender Key Stage Group 

EXPB1 F KS4 Year 10 
EXPB2 F KS4 Year 10 
EXPB3 F KS3/4 Year 9/106 
EXPB4 F KS3/4 Year 9/10 
EXPB5 F KS3/4 Year 9/10 
EXPB6 F KS4 Year 10 
EXPB7 F KS4 Year 10 
EXPB8 F KS4 Year 10 
EXPB9 F KS4 Year 10 
EXP10 F KS4 Year 10 
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Briggs (1998, p.105) argues formative (in-situ) rather than summative (on-exit) assessment 

nurtures student’s voice. Its use has a deeper meaning than justifying teacher effectiveness or 

benchmarking (Stiggins, 2002). So, I approached the analysis of student classroom data I 

collected in a descriptive manner. I wrote up an ethnographically inspired, action-research 

lesson-by-lesson brief from my own teaching perspective in two case studies (Carr & Kemmis, 

1996). This rejected more traditional positivist views of theoretical analysis and so was very 

explorative (Reason & Rowan, 1981). Yet, inconsistent terms ‘ethnopedagogy’ and 

‘ethnolearning’ exist to describe, rather than analyse, students in school classrooms (Dunbar-

Hall, 2009; Rothstein, 1995; Ybema et al., 2010). Knupfer (2006) examines ethnography with 

children and cautions assessment produces a commentary obscuring their opinions (Hallet & 

Barber, 2014). So, mixed methods were needed, which centre children as co-contributors 

(Ritchie & Lewis, 2003). To sum up, then, Chapter 7 offers a descriptive write-up of my 

experience of teaching the Web in schools, which I support with analysis based on: 

 

• Student perception of a given intervention task. 

• Student outputs measured as evidence of critical thinking via Bloom et al. (1994). 

• Student formative assessment of learning, as experts judging what happens in the 

classroom.  

 

I then developed this further in Chapter 8, where I analysed questionnaire feedback more 

traditionally. In this chapter, I commented on what lessons could be learned from this 

intervention. Plomp & Nieveen (2013, p.42) argue design researchers are often assessors, so it 

is important to include a reflective mechanism beyond their control to reduce bias; a literature 

review (important to consider ‘experts in what’), selection (identifying key professionals that 

can inform thinking), interview reflection (with a representative target audience) and field-

testing of the intervention generating student commentary. Having incorporated these, I felt I 

produced a good platform to make reasoned judgments.  

 

4.8.3     Intervention Data: Sourcing Reflective Feedback 

 

I designed a questionnaire for teachers [Appendix B] and embedded a simplified version in the 

student’s workbooks [Appendix C]. I based it on Pollard’s (2010, p.8) components of effective 

curriculum design:  

  

1. Does it equip learners for life with respect to the environment taught about?  

2. Does it engage and develop valuable knowledge?  
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3. Does it draw upon the value of student’s prior experience?  

4. Does it recognise a philosophy of learning to promote thinking? 

5. Does it use harmonious and/or holistic, student-driven assessment?  

6. Does it promote active engagement about how students have learnt? 

7. Does it foster individual, social and technical processes, links and outcomes? 

8. Does it recognise the need for informal questioning, discussion and learning? 

9. Does it provide a toolkit for other teachers to use and learn from? 

10. Does it offer scope to map into the broader curriculum?   

These questions were reworked for students and then linked to the concept of this thesis, which 

is to develop principles for teaching the Web. This questionnaire explored this aim aligned to 

the intervention offered. It was also given to additional intervention classes in KS3 and KS5, as 

I gained unexpected access to them. Though, I did not make use of their workbook responses as 

part of my own reflective process. I engaged 10 teachers across School A and School B to review 

my resources, complete the questions and further objectivity. The questionnaire offered five 

choices:  

 

• Strongly Agree 

• Agree 

• Neither Agree/Nor Disagree 

• Disagree 

• Strongly Disagree 

 

Scott (2000) suggests that incomplete responses are due to lack of interest. This was the case on 

one or two questions I identified in my write up. A biased return from students seeking to please 

was possible, but my analysis of their blogs shows they were happy to critique ruthlessly my 

teaching intervention.  

 

4.9 Concluding Remarks  

 

To sum up, within the context of my research study:  

 

• I interviewed a sample of 20 teachers and 49 students. I approached students as focus 

groups.  

• I taught six lessons about the Web from a sociotechnical perspective to 20 students.   

• I used feedback from these students and 10 teachers across both schools to appraise my 

tentative design approach. 
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Black & William (1998a, p.17) argue that educational research is too driven by summative 

assessment, benchmarking “…encourages superficial and rote learning, concentrating on recall 

of isolated details.” I wanted to avoid a ‘knowledge test’ of learning because ‘judging success’ 

would have been a rigged game incomparable to anything, given the lack of teaching about the 

Web in schools (Hattie & Timperley, 2007). My design borrows from Bokhove & Drijvers 

(2010a; 2010b). So, my review used literature to contextualise relevant initiatives and the design 

cycle used interviews to produce timely insight into teaching the Web. I used interview insight 

to develop and test a small-scale field intervention in two schools. I sourced feedback from 

teachers, students and my own notes to reflect on my model and its future. This ‘procedurally 

reflective approach’ produced a practical product, results and contribution to theory. My method 

is summarised in [Figure 2]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

[Figure 2]: Process Model- Design Research Methodology in This Thesis 
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Chapter 5 
Interviewing Teachers  

“Nature is full of infinite causes never set forth in experience.” (Leonardo da Vinci) 
 

 

 

 

In this chapter, I will explore the views of teachers, drawn from two case studies, about teaching 

the Web in schools. The discussion focuses on what they feel is vital for developing a critical 

education about the Web. It reflects on if they feel able to teach students about this and shows 

that they admit lacking knowledge and, as a result, power. This chapter helps to answer my first 

two research questions because it explores how the Web is taught in schools, what the insight of 

teachers within this setting is and so adds clarity about what this group feels is needed in an 

intervention to teach about the Web. I relate their insight towards my discussion of knowledge, 

power, educational theory and critical thinking about the Web. My opening chapters established 

that teacher’s views, on knowledge of programming and the Web, were poorly considered in a 

curriculum consultancy.  

 

In response, I built an investigation around the position that if teachers are expected to prepare 

students to be more knowledgeable participatory citizens of the Web, they need a framework to 

teach them. This does not exist in schools nor is it present in other educational initiatives related 

to the Web. So, I present data in this chapter by structuring it as answers to thematic questions 

rationalised in my methodology. Through analysis of the teacher’s interviews, I identified 

tentative design principles for Web education, which will be developed in later chapters into a 

teaching intervention deployed in each school. With respect to the schools in my study, each is 

a diverse location and intake. For example, School B was privately funded but had no National 

Curriculum for Computing and was teaching an ICT curriculum based on word processing. 

Whereas School A struggled to find funding and yet had embraced programming. This diversity 

offered interesting scope for comparative discussion.  

 

The two schools are presented sequentially, which enables me to fully explore each case, and 

effectively juxtapose it against the other. My decision to present data in this manner additionally 

showed that each school, despite being differently situated, agreed on the need to teach about 

the Web. This reinforced the likelihood of discovering similar findings elsewhere in comparable 

settings. Overall, my analysis showed that, regardless of setting, the arguments inherent to my 

research questions had relevance to all students. Consequently, teachers overall felt there was no 

robust Web education in their schools. They wanted help to change this. 
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5.1 School A: How Well Are Young People Taught About the Web? 

 

Teachers at School A felt unable to teach effectively about the Web because of a lack of subject 

knowledge. For example, Teacher A6 suggested: 

 

“…if you give them something new but it has those same protocols built into it, they 

intuitively understand that. I don’t understand… I ask children in my classroom because 

they can do it.” 

 

Students, then, were seen as a resource, an actor with knowledge who challenged the status quo. 

An overall summary of the interviews suggested that teachers encountered students with 

sophisticated technical knowledge derived from habitual usage. However, they were seen as 

being heavily influenced by powerful actors in the Web. Anomie and egoism, then, defined 

normative values/ethics for students, which conflicted against those expected by their teachers. 

As Teacher A7 exemplified: 

 

“If I had a pound for every time I’d had to adjudicate or intervene when children had 

maligned or afforded or affronted each other using social media, I’d be sitting on a beach 

on Barbados…” 

 

The impression I gained from teachers was that when children maligned each other it had a lot 

to do with a lack of critical thinking. The Web, a place without regulation, allowed them to say 

whatever they wanted. This, it seemed, transferred into their daily educational experiences. In 

essence, they didn’t stop to reflect or think about how their actions had consequence in the real 

world. They lacked criticality and it was felt this created an inherent conflict between teachers 

and students that could be resolved by pedagogy. Teacher A6, for example, argued that:  

 

“Getting them to be self-critical, it’s hard, because children are fed adult information 

without what most adults have, a filter…” 

 

It was also suggested that this was made worse because parents failed to implement filters and 

lacked knowledge about the Web itself. I have no idea about the parents of students in my case 

studies, an avenue of future research. However, other studies show that 74% of parents feel they 

don’t know enough about the Web, whilst only 39% have safety controls on computers and 

mobiles (McAffee, 2012). Teacher A1 agreed that parents were not doing enough to teach young 

people that behaviour on the Web was unregulated, whereas in real life this was not the case. 

They pointed out that there are:  
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“…agreements on how old you have to be to use Facebook. These need to be enforced 

at home. Yet, Facebook wants palms crossed with silver...” 

 

The need for a pedagogy about the Web was seen as a necessity. It was apparent there wasn’t 

any time to explore themes related to the Web, such as fake news, hacking, cyberbullying and 

so on, in assemblies, form time and informal lessons, as the National Curriculum wanted. 

Teacher A5 suggested:  

 

“If you asked teachers across the college I feel they would probably want to do more. 

Tutors… have a program of many things...” 

 

This was implied mainly as an act to satisfy official requirements about e-safety, not much else. 

The National Curriculum for Computing had forced the school to engage in cross-subject 

experimentation. They did so to fulfil the statutory requirements. It was not a choice to better 

teaching, or develop critical thinking about the Web. Rather, they had insufficient time in 

programming lessons to teach about the Web. So, they urged younger teachers, perceived as the 

ablest, to experiment in other lessons. Usually, this was focused on using Web hardware to enrich 

subject learning, rather than teaching about the Web as a subject itself. As Teacher A4 remarked:  

 

“Younger teachers are finding very creative ways to do this but wouldn’t have had they 

not been asked to do it because of the National Curriculum change.” 

 

This echoed my opening discussion about the Web being seen in both research and schools as a 

tool of augmentation rather than a topic to teach about (OECD, 2016). Such experimentation 

introduced other difficulties tied to behaviour. Teacher A7, for example, argued:  

 

“On practical levels, you have children in classrooms who are almost welded to their 

phones… do they concentrate on learning, do they make best of the learning 

opportunities, or are they actually half listening and fiddling with their phone. It leads 

to lag and delay in terms of their cognitive progression and outcomes.” 

 

It also became clear that a reoccurring theme was that the Web was only really taught about by 

younger teachers, who made more use of it. Teacher A2 had responsibility for school 

improvement related to technology. They described considerable lengths, including a school 

CPD improvement team, to get teachers even using the Web in lessons. Therefore, the leap to 

teaching about the Web as a metacognitive discipline was a long way away for them, without 

help:  
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“We have that internal program for ‘older’ or, shall we say, ‘less engaged’ teachers and 

bringing the benefits into the classroom.” 

 

Most teachers did not even pause to think about teaching about the Web. What little they knew 

of it being taught as a subject suggested a bolted on experience. For example, Teacher A3 

remarked:  

 

“Web stuff is covered in twenty minutes. I don’t touch stuff like that within my remit.” 

 

The problem of accessibility to the Web was also influencing pedagogy. This made teaching far 

more complicated because, in socioeconomically deprived areas such as School A, it could not 

be guaranteed that students would have any access to the Web. Or even a data plan on their 

phones. This meant that the teachers were faced with a dichotomy. Namely, increased 

expectations to do more with respect to the Web, as discussed, clashed with their need to 

differentiate effectively and fairly. This led to teaching outcomes that were exclusionary; a 

teacher could easily create a tier of students excluded in teaching, as Teacher A3 argued: 

 

“But then you’ve got children who haven’t got access to the Internet at home. So I’m 

having to set homework for the 80% that have net access and the 20% that do not...” 

 

This presented an obvious economic theme in contrast to School B. Their yearly school fees 

would likely total more than a single parent in School A’s socio-economically deprived area 

would earn in the same year. It became apparent that wealth influenced how and if students could 

not only use the Web but also learn about it. Without access to the Web to enable independent 

study, teachers felt it would be difficult to design satisfying pedagogy that could reduce the 

problems of misuse and misunderstanding of the Web. This was made more problematic because 

there was no shared agreement over whether lack of access to, and engagement with, the Web 

was contributing to problems within the school. As noted above, some felt this was the case but 

Teacher A2, a senior leader responsible for overcoming these problems, didn’t share this view:  

 

“It’s very important. But I haven’t experienced too much of this in the college.” 

 

Whereas Teacher A7, another senior leader, stated: 
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“…probably one of the biggest issues we have with that staff-student relationship is staff 

having to deal with the children using the technology inappropriately and disrupting 

learning.” 

 

To sum up my overall findings, there was a lack of time and expertise to teach critical thinking 

about the Web. No platform to do so had emerged. There was disagreement amongst teachers 

about whether it was a tool to augment learning or something to learn about. This hindered their 

ability to reduce conflict arising from its misuse. We can conclude that, in this school, young 

people were not taught by their teachers about the Web. Especially not in such a way that would 

develop their knowledge and so empower them to grasp its complicated nature. This was not 

helped by the fact that teachers were pressured to experiment with the Web and get it into the 

learning experience. Yet, their age and familiarity with the Web had a corresponding impact on 

whether or not students actually learnt anything useful. Furthermore, students access to the Web, 

determined by local socioeconomic factors, created a tense situation. Teachers feared creating 

an exclusionary environment in the classroom.  

 

5.2 School A: What Are the Priorities/Challenges of Teaching the Web? 

 

Hence, through the discussion, I was able to access insight about the priorities, and challenges, 

for teaching the Web. Naturally, many of the younger teachers felt that more needed to be done 

to get older, less literate professionals to engage with the Web. They were concerned that asking 

them to try and teach about the Web, from the perspective of my research study, was problematic. 

It was seen as likely to create division within schools. Teacher A3 exemplified this point by 

stressing that they had struggled to get older teachers on side. These were less familiar with the 

Web but had more authority over pedagogical decisions. A3 had asked to do basic end-of-year 

assessment activities via a Google Form:  

 

“I’ve been told out of 13 classes I can try it with 1. I do think there is an issue here.” 

 

Because of such professional politics, there was a corresponding impact on the ability to teach 

students to think about the Web. Interestingly, younger students within the school, those aged 

11 or 12 years old, had a younger parental unit. It was remarked that, in the local area, people 

had children much earlier than the national average range of 28-32 (ONS, 2018). Because parents 

were younger and had made more use of the Web but, like their children, had not been educated 

to think critically about their activity, this replicated similar challenges in engaging them as the 

school students. Neither group, then, grasped why certain behaviours were not acceptable, or put 

them at risk of harm, because it was not agreed upon at home. As Teacher A4 remarked, this 
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created priorities, as well as problems, for educating about the Web, or reducing situations like 

when:  

 

“…a student posted on Facebook that another student was a paedophile and put a picture 

next to it. The parents and the child couldn’t fully understand why it wasn’t funny.” 

 

Age, then, was a factor in many directions, not just tied to teachers from older generations. Those 

older staff interviewed some felt disadvantaged to understand and teach the Web. This even 

impacted their professional confidence. Teachers A6, for example, felt this was made worse by 

insufficient professional opportunities to grasp: 

 

“…a cyber world that we, actually, are unconscious off, completely...” 

 

This teacher argued that such professional shortfalls created a situation where teachers felt 

undermined by the Web in schools. It weakened their power because they had insufficient 

knowledge and, most importantly, students knew this. Their knowledge gave them leverage to 

exert counter-power against their teachers as an act of insurrection.  

 

“You get two responses. One is you are so disengaged from their problem that you can’t 

help because you don’t understand what it is like to be cyberbullied. The second is kind 

of a smug, slightly superior attitude, which is that the student feels you can’t affect that 

because you can’t ‘possibly know what they know’.” 

 

So, teachers avoided it. When I explored this across my interviews, I found many examples of 

counter-power. For example, Teacher A7 exemplified how they had to deal with students who:  

 

“...set up sites with memes on with members of the SLT… they think it’s funny.” 

 

Lack of knowledge and avoidance made it difficult for teachers to address serious cases of harm, 

such as related to the Dark Web within School A. Teacher A4 summarised a disturbing case as 

an example: 

 

“I only know about it (Dark Web) because some parents decided to show it to their 

teenage daughter. It has had such a severe effect on her mental health; I can only be 

guessing in my nightmares of might even be on there. I don’t want to know. But I know 

it’s probably very horrible, I certainly wouldn’t want to look.” 
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Teacher A5 had been tasked with monitoring the aforementioned student. In their own words:  

 

“I know nothing about it and I’ve been asked to monitor this person and check she is not 

on it at school. I don’t even know what it is or how to get at it.” 

 

To sum up, age and lack of experience was a problematic theme that arose through many 

different avenues to impact the ability to teach about the Web. The lack of provision, methods 

to learn about the Web and so educate students, and their parents in some cases, suggested a 

shortfall of government knowledge. This influenced the political power to make sound choices 

regarding teaching the Web in the classroom and school. Across my interviews, many teachers 

felt unable to teach effectively about the Web because of their lack of expertise, knowledge and 

specialism. They pointed to an absence of DfE training. It led to a situation where students knew 

more than their teachers and could deploy counter-power against their control in the classroom. 

This made it difficult for them to observe what was going on, especially if students were using 

the Web for independent learning.  

 

This also affected the process of developing pedagogy. Teachers felt that because they could not 

easily survey and monitor what students were doing, especially due to the presence of phones 

and data plans, it made it difficult to observe activity in the school, which reduced teacher and 

school organisational power. Meanwhile, the lack of educated understanding about the Web, 

amongst teachers, meant that their students acted in such a way that such teachers felt they didn’t 

take their leadership seriously. This had a corresponding effect on the respect students afforded 

any attempts at education about the Web. Another challenge was that many teachers felt that 

teaching about the Web was not the role they were employed for. So, they avoided it. Yet, they 

also acknowledged, and complained about, the fact that the Web impacted this role on an almost 

daily basis.  

 

5.3 School A: Do Teachers Understand the Web? 

 

Therefore, teachers did not understand the Web because they had been taught about it and this 

was compounded by not being generationally habitual users. This led to disagreement over what 

actually constituted education about the Web. Some teachers disputed if a wider Web school 

curriculum was present, as the National Curriculum instructed. For example, Teacher A1 

asserted that: 

 

“…it’s really in assemblies.” 
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Yet, one teacher, directing the design of teaching related to the Web, felt that they were doing 

enough. Teacher A4 claimed:  

 

“We do it everywhere really. It is now part of the curriculum now…”  

 

However, Teacher A3 flat out challenged this:  

 

“There’s no capability (regarding the Web) in this school.” 

 

Problematically, lack of governmental training and resource development combined with a lack 

of coherency amongst experienced teachers impacted Web pedagogy. It was either non-existent 

or a slowly developing process of best practice. This meant that teachers could not learn about 

the Web, so felt unable to teach about it. Teacher A6 remarked:  

 

“We did have some training about two years ago, on something. But that’s already out-

dated.” 

 

It became clear that lack of governmental training also did not help them to tackle behavioural 

problems arising from the Web. Teacher A4, a prominent focal actor leading School A, admitted 

that they had struggled to sort out a Dark Web behavioural issue:  

 

“I couldn’t even bring myself to find out about it. This is because I was worried about 

the impact that someone might think I was interested in the Dark Web, yet I am only 

interested in it because I want to understand it. Do you see the conflict?” 

 

Teacher A9 echoed a similar view; they implied their age was a key factor in their confidence:  

 

“…it’s quite worrying sometimes as well, especially when you are older and haven’t 

grown up with all of this...” 

 

Problematically, teaching about the Web critically seemed dependent on the government 

providing opportunities to learn about the Web. Otherwise, it was a shared consensus that 

teachers simply did not know enough to teach about the Web. Those most likely to be able to, 

such as ICT teachers, were busy trying to tackle programming. Teacher A8 had received no 

funding from the government to retrain. School A had been forced to fund a Bachelor of 

Computer Science degree. This was despite being a school in austerity measures within a 

socioeconomically deprived area. They remarked:  
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“…there was no provision whatsoever from the government. Nothing.” 

 

Teacher A10 suggested that their colleagues viewed the Web more as a technological tool. They 

argued a similar point to Teacher A8, suggesting lack of teaching resources and leadership 

coherency had forced them into a partnership:  

 

“…with another school in (omitted) and we can use their resources…”  

 

To sum up another emerging theme, then, teachers did actually want students to learn about the 

Web through a robust pedagogy. They felt it would complement their own teaching and learning. 

However, a lack of governmental provision had resulted in a situation where they were struggling 

to learn alone. This meant teachers felt they could not adequately prepare students to think 

critically and survive in the digital world. Lack of knowledge, then, professionally depowered 

teachers as actors. It destabilised the organisational actor-networks within their classroom and 

wider school. Teacher A7 had delivered Initial Teacher Training (ITT) for several years. They 

pointed out a valid line of enquiry that informed my thinking. Their suggestion was that better 

training about the Web should be apparent in ITT education. So, they encouraged me to interview 

trainee teachers: 

 

“I don’t see any shift towards those sorts of pedagogies within the ITT provision; I see 

the same old stuff being rehashed, I don’t see is a digitally literate teacher workforce 

being produced.” 

 

I often encountered a real need for specialist resources. Teacher A7 also pointed out that: 

 

“In order to resource something adequately to have the impact we want it to have, that 

will cost money and we don’t have the money to do it and we certainly don’t have the 

sort of funding you will need in order to employ or commission the expertise that will 

need to go with it.” 

 

Teacher A4 elaborated on why this would be a problem for the school, given its austerity 

measures:  

 

“Schools in this county are lowest funded… in a fringe London school, each child is 

worth £8,000; here, I get £4,300 per child. So, work out the differential… and ask why 

they have more resources that centre about how you teach about the Web and 

technology. In terms of grants and extra funding, not one.” 
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5.4 School A: How Is the National Curriculum for Computing Perceived and How 

Does This Inform Pedagogical Thinking? 

 

Importantly, this lack of funding had a real impact on the school’s ability to deliver the National 

Curriculum for Computing. Put simply, they couldn’t actually afford new technology to teach 

students about the Web. This was an interesting contrast to School B, an environment that did 

not lack funding and yet only taught ICT. So, of the two schools I worked with, School A was 

the only one that had tried to fulfil the National Curriculum for Computing. This reinforced the 

point I made in my third chapter regarding the schema and government lacking a practical 

understanding of the realities of the teaching world. No money to buy technology, or teaching 

resources that were not in published course books, were features of my interviews. I myself 

inspected the ‘Computing’ labs and found the school had equipment older than the students. 

Meanwhile, it was startlingly implied that those with Computer Science backgrounds were 

elitist. So, this made it difficult for those without experience teaching programming to deliver 

effective teaching. As Teacher A8 explained: 

 

“You also don’t get the help from those people that have (been from) a Computing 

background... they are high and mighty and ICT teachers are below them.” 

 

I also found that older school leaders lacked knowledge about the curriculum itself. So, they 

could not make operational decisions about how to implement digitally-related education in the 

school. As such, they could not satisfy the curriculum requirements. Nor could they decide on 

what topics would provide an effective platform to prepare students. This created issues in terms 

of managing staff. Specifically, deciding how to support those staff who had specific resource 

requirements or training needs. Teacher A7, for example, was the senior leader with oversight 

of teaching and learning. They struggled to know how best to move the school forward in the 

new landscape:  

 

“I haven’t got a bloody clue what’s going on. I can’t find any accessible medium through 

which, on my very simplistic level, I can have a good enough understanding of it to be 

able to do anything practical in terms of managing...” 

 

This weakened their power. It forced them to enrol younger teachers to inform operational 

decisions. Such decisions are well-above their position of responsibility. A4, A6, A7, for 

example, all used the same age-relevant term to describe themselves: Dinosaur. Each, however, 

had a willingness to learn about teaching about the Web, though many felt programming was 
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beyond their reach. Teacher A9 pointed out that they had sought resources to help to teach 

students to be more critical about the Web and remarked that:  

 

“I don’t think there is anywhere where you can find government resources on that.” 

 

Others interviewed felt that the National Curriculum for Computing was not resourced, nor 

supported by curriculum material from the government. Teacher A8 suggested this ensured a 

lack of knowledge in schools without trained computer scientists. Even in School A, only: 

 

“…a couple of Y8 groups and about 4 teachers who could tell you the difference between 

the Internet and the Web.” 

 

I had anticipated a need to ‘sell’ a Web curriculum to teachers, especially those in Computing. I 

was wrong. Teacher A8 felt my study had value and remarked: 

 

“We need to be teaching digital skills, beyond computing, beyond ICT. How to survive 

in a digital world? So we would have a separate standalone subject.”  

 

Teacher A2 admitted that, from their perspective as a programming specialist, the National 

Curriculum for Computing lacked precision. Their wider views echoed those I articulated in 

earlier chapters. Namely, that the school was struggling to teach programming due to a 

combination of a lack of subject expertise, resources and governmental support. In their own 

words: 

 

"A real rethink is needed…” 

 

Programming impacted the time the school had to teach more widely about issues related to the 

Web. Even in programming lessons, it wasn’t feasible to contextualise learning through using 

the Web as a frame of any teaching. In School A, Computing received two one-hour lessons per 

week in the lower years, whereas Maths, English and Science received eight. When asked about 

this, Teacher A8 replied they were tied into the technology faculty, who held the budget power: 

 

“…they make a product and we ‘just play with computers’ and that’s a direct quote... 

we are losing twelve to fifteen hours a year of direct contact time.” 

 

To sum up, the National Curriculum for Computing was difficult to implement in a school 

lacking professional, economic and technical resources. Meanwhile, changing a previously 
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‘lower-tier’ non-core curriculum subject such as ICT into Computing placed considerable 

emphasis on it. Yet, this ignored that preconceptions about the subject would pervade amongst 

those who lacked knowledge about the complexity of programming. ICT was seen as a soft 

subject, so this lack of knowledge weakened the influence of those trying to teach it or gain 

power to do more with it. There was no time to overcome these problems and in the years since 

the National Curriculum schema had been introduced difficulties had been faced in simply 

ensuring teachers knew enough programming to deliver it. Meanwhile, the role of the Web and, 

more broadly, programming in school life had a divisive impact on teaching pedagogy. Teacher 

A10, for example, observed that the connective nature of the Web reshaped how young people 

thought. This changed how they behaved in lessons. It was forcing some teachers to alter their 

teaching practice:  

 

“Their attention span does seem to be shorter than it did ten years ago; there has to be a 

real focus when you are planning your lessons.” 

 

5.5 School A: What was the view of an intervention to teach about the Web informed 

by Web Science? 

 

This theme was echoed in School B, both suggesting a shifting dynamic in the classroom because 

of the Web. Few teachers, however, were able to figure out why this was. They did not 

appreciate, then, that hyperlinking and daily exposure affected memory and concentration. 

Interestingly, their students did appreciate this more, as I will discuss in the next chapter. Across 

my interviews, there was, however, a strong desire to see Web related pedagogy taught earlier. 

Teacher A8 suggested this needed to be in the primary age range but that: 

 

“My wife is a primary teacher… it’s too much for them.” 

 

Many felt a Web pedagogy would really help to teach students to critically think and lessen the 

burden they faced. Teacher A8 suggested a vision to overcome the politics faced in departmental 

management:  

 

“We could make Computing a core subject and encompass it with ICT and Web 

Science.”  

 

However, Teacher A10 cautioned that there would be an objection to such a curriculum because 

I would:  

 



 106 

“…have to reduce time elsewhere and that’s never easy is it, people will be upset...” 

 

Throughout my discussions with staff that there was agreement on the need to ground any new 

curriculum in a familiar pedagogy. Through such discussion, I was able to ask what educational 

pedagogy had relevance to the Web. The revised principles articulated by Bloom et al. (1994) 

were referred to, supporting my prior argument. For example, Teacher A4 agreed that:  

 

“I think they (the students) are overwhelmed by the things that are available to them 

(online); so the speed of access is a good example, they can access things very quickly. 

Whether they use it well, or critique or draw upon a range of sources to make something 

new: to create. It’s a teacher’s job, to guide such an element of learning.”  

 

When I asked if National Curriculum for Computing had pedagogy to facilitate such multi-modal 

thinking about the Web, the teacher felt that it was a completely tied to technical rationality. In 

their view as a school senior leader:  

 

“I’ve got (Computing and the Web) completely separate in my head…” 

 

5.6 School A: Micro-Reflection  

 

Five immediate themes became clear through my initial interviews. These were: 

 

1. A lack of time and expertise to teach critical thinking and insight about the Web.  

2. A desire for students to be taught more about themes related to the Web. 

3. A changing dynamic in the classroom because of the Web, related to age.  

4. A problem arising from student technical know-how being greater than their teachers. 

5. A lack of adequate resourcing with respect to the Web from the government.  

 

Predominately, the circulatory nature of knowledge and power in teaching and learning about 

the Web could be felt throughout School A. Staff often felt they had insufficient knowledge, 

which depowered their control. Age of staff played a significant role in influencing the level of 

provision, effectiveness and understanding of teachers. This had a corresponding impact on their 

ability to manage behavioural situations that arose because of the Web. Meanwhile, whilst some 

teachers had noticed a change in the thinking of students due to exposure to the Web on a daily 

basis, they lacked the necessary professional training, and time, to explore this relationship. Most 

had not begun to adapt their teaching practice, or even knew why they should.  
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This shed light on some of the factors I, or anyone, would need to consider to design an 

intervention to teach about the Web. In essence, my interviews showed that teachers knew very 

little about teaching the Web. So, any way forward I might offer had to be accessible. Meanwhile, 

whilst age was an important factor that affected the lack of critical Web education, curriculum 

pressures in terms of resourcing, collaborative politics, finances and subject specialism 

(including academic qualification) meant that staff in School A lacked capital. This had a 

relationship to time/space pressures. For example, geography placed the school in a poorly 

funded local authority. Due to the pre-existing socioeconomic hardships faced by the 

community, this meant that it was tough for parents to make up the shortfall. A terse situation 

emerged for the school to manage, all the while they were expected to deliver the National 

Curriculum for Computing. Yet, the emphasis of this same curriculum made it impossible for 

them to adequately resource anything beyond the ‘core programming components’. So, they 

struggled to fulfil the schema’s idea of diffusing Web learning. Importantly, had I not 

approached my analysis as separate case studies, I would not have looked for distinctions 

between this school and my second case study. I will develop this more in the next section. In 

my first round of interviews, staff did not seem to want to consider external agencies or subjects 

beyond their control. This suggested questions lacked precision. So, to make the best use of time, 

I abandoned the question:  

 

• Can you think of programmes, agendas, subjects or ways people are being taught to 

think about and participate safely in the Web, either in school or outside of it?   

 

5.7 School B: How Well Are Young People Taught About the Web? 

 

An important distinction between both case studies was that, in School B, there was no National 

Curriculum for Computing. So, only one part-time, non-specialist ICT teacher taught word 

processing and e-safety to students aged 11-14. This was a shock to the PGCE students at the 

school, whose prior schools followed the National Curriculum. Teacher B9 expanded on this: 

  

“There are technical problems; we don’t do the Computing GCSE here, so they are being 

taught ‘our’ generations IT.” 

 

I asked both Teacher B9 and B7 if their PGCE offered training about the Web they could use to 

support students in School B. Their PGCE program had not and, in their view, this prevented 

them from teaching as effectively. Teacher B7 went so far to assert that they felt the course only 

discussed the pedagogic impact of the Web as “…a tick of the box.” Without any Computing 

Curriculum, young people were barely being taught about the Web.  
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As Teacher B9 remarked, the focus was reflective of outdated technological usage and there was 

little coordination between the different actors within the school. Those few with knowledge, 

such as B9, had great ideas and could see the advantage of teaching about the Web through an 

interdisciplinary curriculum shared between different subjects:  

 

“I would like to see an integrated scheme of work in every department and every topic 

ticks off one box of one type of technology, so it runs like literacy through the 

curriculum.” 

 

Teacher B7 did suggest a Digital Learning Coordinator had been appointed but much of their 

role was focused on the discerning use of technology in the classroom. For example:  

 

“The [Digital Learning Coordinator] was telling me that [they] would set homework’s 

to critique this piece of work… the first person writes what they want; the next has to 

expand on it. Then you get this wonderful synopsis and there’s no repetition.” 

 

Teacher B4, who held this position, elaborated their role as a move by senior leaders to encourage 

mapping of digital literacy across different departments. They felt staff were unfamiliar with 

using the Web in even simple ways to enhance teaching and learning:  

 

“100 staff trying to use technology, people coming in from other schools and questioning 

the difference and pointing out the benefits…” 

 

To sum up, School B was privately funded and had sufficient funds to address the shortfall of 

Web and programming learning. By contrast, School A was forced to update machines as old as 

the students. This contrast could not be more different and highlighted a link between the 

National Curriculum for Computing and teaching about the Web. Without one, at least insofar 

as School B, the other was seemingly absent. This suggested, and was reinforced by comparative 

investigation in School A, that the National Curriculum for Computing spurred a diffusive 

development of Web-related pedagogy.  

 

In School A, it was acknowledged it fuelled a surge, across the school, of teachers driven by the 

new cross-curricular obligations to teach about the Web (DfE, 2013). They wanted to try to use 

or, at least, talk about the Web more in their classroom learning and this had made some teachers 

realise that their pedagogy was being impacted by it. Likewise, the greater emphasis of those 

actors in Computing gaining more proximity within the school suggested that change was 

forthcoming with respect to using the Web and what was holding this back were non-human 
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actors such as age, curriculum pressures in terms of resourcing, politics, finances and specialism 

(including academic qualification). School A lacked capital in terms of resources but School B 

did not. This led to an interesting discussion when I attempted to identify why, given it was a 

wealthy and high attaining school. What I found was refreshingly honest and, therefore, helpful 

to my study. 

 

5.8 School B: What Are the Priorities/Challenges of Teaching the Web? 

 

To this end, I was fortunate to interview both Teacher B1 and B2 together. As senior leaders in 

charge of the school, their views were paramount to gaining an insight as to why, free of the 

National Curriculum, the school had not incorporated teaching about the Web. Also whether 

there were any unique challenges faced in a single sex, fee-paying school. Teacher B2 recognised 

that a general ICT course existed that was not up to the task: 

 

“…in Y7, Y8 and Y9 and that covers a whole range of things. It can cover bits of e-

safety, how to use apps that are important that the girls may have used: Word, 

PowerPoint… for us that’s going to involve probably getting some expertise, help 

putting together the curriculum scheme of work, one that’s much more fit for now rather 

than fit for 1995.” 

 

Again, then, despite being able to afford developmental support, the school was equally 

flummoxed. We know School A felt the government had offered little support and this reduced 

financial power, which impacted teaching. Interestingly, it seemed it did not matter whether the 

school was fee-paying or not, or whether it followed the National Curriculum, though this 

seemed to help slightly. Either way, lack of specialism and no clear avenues of professional 

support hindered teaching. Teacher B1 explained this was why the school had not adopted the 

National Curriculum for Computing. This was similar to School A, but a difference was the 

absence of any study at all in KS4. Anything vaguely computer-related was taught until Y9. 

Interestingly, as a single-sex female school, there was also an engendered perception of 

programming and the Web. They were seen as masculine subjects: 

 

“Thinking about GCSE and A-level’s I’m not sure if we’d have anyone who wants to 

do it at the moment, so it’s difficult for us to justify running the courses. Once in a blue 

moon, a parent will ask us why we don’t do it. But, having said all that, it could be 

repackaged in a much more interesting way, starting a lot lower down...” 
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Of course, when I interviewed students it was the opposite of this. School B and A both shared 

variance of knowledge, coherency and confidence of senior leaders. School B, paradoxically, 

had a school goal of preparing young women to play key roles in society. But, they reflected a 

disconnect in seeing the potential usefulness of programming and Web-related knowledge. Its 

absence lessened students power considerably. Through a discussion about whole-school 

initiatives with both leaders, this disconnect was described as extended across the school. There 

were no robust Web initiatives intended to develop knowledge about the Web. Well, at least not 

beyond the standard, similarly shared, e-safety theme. This feature had a similarity to School A. 

So, there were pockets of good practice in the classroom. But also a hierarchical disconnect from 

knowing, actually, what was being done and where:  

 

“B2: We had a cyber-bullying week…” 

 

“B1: We didn’t have a week… we’ve had whole school assemblies on e-safety, 

cyberbullying. It is a thread of our PSHE curriculum, which is a spiral curriculum so 

that certain things come back... in PSHE lessons, or in form-time, or in a whole school 

year group speaker… it’s a recent development in the last few years. We need to now 

make that more part of the fabric rather than a new initiative…” 

 

“B2: We rewrote our PSHE programme very recently. I think what’s made the difference 

is appointing [Digital Literacy Coordinator] and giving [them] time in reduction of 

timetable to get on with things… we’ve had a few class sets of iPads used in the last few 

years.” 

 

“B1: Geography, I think, uses them…” 

 

Coherency, then, was as diverse in School B as in School A. So, it became apparent that 

technological augmentation of the Web was seen as ‘teaching the Web’ in both environments. 

There was some sense of a priority to embed Web pedagogy shared between the schools. Yet, 

neither had clear agreement on how, or who could resource it and what level of professional 

support was needed. Across classroom staff, clearer topics emerged as priorities for Web 

learning. Many felt the key to this was an interdisciplinary teaching mechanism. Teacher B3, for 

example, argued that students needed to be taught about: 

 

“…some sort of moral side of things. Whether that’s issues of consent and access; 

technological literacy is a moral issue…” 
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Teacher B4 did remark that critical thinking about the Web had importance in influencing 

pedagogical practice and classroom teaching. Like School A, a few knowledgeable teachers 

existed. They, for example, could point out how fake news and lack of content analysis led 

students to inherently assume what they read is always the truth. However, this wasn’t tackled. 

As in School A, this teacher remarked on a view shared widely. Namely, regardless of 

socioeconomic context or gender taught, teachers feared patronising students, so avoided 

teaching about the Web even when it was directly related to their subject specialism:  

 

“…we make an assumption, possibly a wrong assumption, that they already know how 

to navigate the Web to places, finding appropriate images, knowing how to filter out 

particular aspects, knowing what is a more reliable source… it feels like I would be 

patronising (to encourage) being critical about a particular source you are accessing.” 

 

I interviewed a leading School Governor, who had a distinguished programming background. I 

term them Teacher B5 for simplicity. They felt Web related learning was increasingly necessary. 

It was, in their mind, the key to equipping students to succeed in society and education. The 

school, in their view, was not doing enough to prepare young women to work in the technological 

world. As I also discussed in the second and third chapter of this thesis, they felt this was a 

gendered place. Our discussion explored if the school was failing to teach students critically 

about the Web, thereby depowering them as women. In their view, it put young women at a 

disadvantage in their future careers and they were: 

 

“…keen that people think of ethics in terms of the Web. Security is another one… value 

of your data; the more data we collect about ourselves becomes more and more valuable 

to producers of services. So, teaching people about the value of privacy is obviously 

very important… more Computing in Biology, in Geography?” 

 

Teacher B10, a middle leader, agreed that felt Web teaching needed to educate about gender and 

make parents: 

 

“…realise it is a two-way thing, it’s not just the school educating the girls…”  

 

The role of parents, then, was articulated as a challenge in School B and School A. This 

suggested that regardless of wealth, the shortfall of understanding amongst parents about the 

Web impacted teaching and learning. It did not matter whether it was in private schools in 

London-proximal areas or rural comprehensive schools. Though, as shown in the student 

discussion, some felt that having older parents actually encouraged learning about the Web. 
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Their wariness, as less habitual older users of the Web, rather than the ignorance described in 

School A, promoted discussion with their children. However, Teacher B4 summarised that, like 

in School A, mostly parents and teachers came together in: 

 

“…a more reactive approach rather than a proactive approach.” 

 

To sum up, through these interviews, it became clear that the absence of the National Curriculum 

affected teaching about the Web. Despite standing as a contrast and obstacle to teaching about 

the Web in School A, it had a paradoxical effect on being needed to raise the overall ‘computing 

subject profile’ to teach it within School B. This ‘programming curriculum paradox’ was 

something I had not anticipated. Yet, it definitely played a role in contributing to a lack of 

teaching about the Web. Intimidated by programming and lacking staff or teaching resources, 

School B was more inclined towards e-safety Web learning. But, of course, this neglected a 

sociotechnical and epistemologically critical foundation for any such curriculum. After all, 

similar factors impacted both schools. School A, however, had programming and recognised the 

need to teach about the Web.   

 

In School B, teaching about the Web was hindered by the same lack of effective resourcing. 

However, in the place of a wealth-factor, the school had a single-sex preconception of gendered 

uptake into technological-related roles. I couldn’t explain this logic, but I suspect it has to do 

with historical features of the school. In my discussion with several teachers, it was suggested 

that the school pushed girls towards subjects like Classics. It was assumed these were more 

desirable to top-tier universities and secure more likely offers. Of course, based on my earlier 

rationale of the uptake into Computer Science, the school was thinking about this the wrong way 

round. A well-qualified female programming student would stand out amongst the crowd, 

securing offers.   

 

So, there was a disconnect between what was known within the school leadership and what was 

felt by those on the ground. This impacted teaching about the Web and programming. It 

suggested that the actor with the greatest proximity in shaping Web pedagogy was, in fact, not 

the school leaders. Rather, it was the [Digital Learning Coordinator] or, in the case of School A, 

the teachers with knowledge about the Web and programming. Notable leaders acknowledged 

having to defer to younger or specialist teachers in both schools. This also created power issues 

regarding leadership coherency. It suggested complex politics in realising any change to the 

curriculum in the school. Subject knowledge, then, was a factor that influenced teaching about 

the Web and whole-school decisions. It weakened the power of those who, in theory, required it 

to lead. Effectively, the Web had shifted both schools towards a distributed leadership model. 
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5.9 School B: Do Teachers Understand the Web? 

 

This was reinforced by Teacher B2, who implied all their faith was in Teacher B4:  

 

“You’ve met [Digital Learning Coordinator] haven’t you? [They’ve] been an absolute 

demon pushing out content to staff and working with them…” 

 

Yet, as I drilled down into the interviews with staff about whether they understood the Web, it 

became clear they did not. The issues considered in the opening chapters of this thesis, which I 

pointed to as topics that could form the knowledge contained in a pedagogy for the Web, were 

known about by only a few teachers. For example, Teacher B2 described the impact of the Web 

on teaching and learning pedagogy. They suggested it influenced the way students made links 

and recalled content: 

 

“People have said oh well, who needs to learn anything anymore because you can just 

Google it...” 

 

This suggested both leaders had more understanding of the way the Web was shaping teaching 

and learning generally. As professionals, they grasped the need to teach about the Web. To a 

larger extent, they saw this more from the perspective of the role of the Web shaping general 

teaching pedagogy. Yet, the lack of time, resourcing and specialist staff resulted in a situation 

where they simply were unable to bring to bear any curriculum changes. Non-human factors, 

then, had power that weakened their abilities as school leaders. These factors included staff 

specialism, room on the curriculum, the length of service of staff and preconceptions about 

gender. Teacher B1, for example, exemplified that they felt the Web was changing literacy skills 

in the classroom:  

 

“…before the Internet mushroomed, you would actually see a change in the way people 

moved their eyes when reading. The idea that moving your eyes across, like a typewriter 

when you’re reading; theirs (young people) is all over the place, like a mouse pointer.” 

 

Likewise, Teacher B2 also pointed out that student attention span had been affected by the Web:  

  

“I’ve read some books recently that just suggest attention spans are reduced; you can’t 

focus on your work, you can’t write an essay or do maths, whatever, your mind keeps 

being deflected to whether you’ve got a message or something.” 
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I asked if the school had changed the curriculum or classroom pedagogy because of this. B1 

answered: 

 

“I’m not sure we are doing it consciously or in pedagogical terms…” 

 

Teacher B3, who was in charge of staff professional development, summarised why staff felt 

this was the case regarding the Web:  

 

“…if there isn’t a reason why that is essential for me to teach that, it’s a waste of time…” 

 

Interestingly the age of staff also played a significant role in affecting provision about the Web 

in a way not seen in School A. The years of service were far higher for each member of staff. 

So, as a result, many staff had been employed at the school for most, or all, of their teaching 

careers. This meant that there was a lower influx of younger, more recently trained teachers. 

Though, of course, as indicated by my interviews with PGCE staff members, this was not 

necessarily a factor in ensuring a stronger ability to teach about the Web. However, Teacher B5 

suggested that the lack of younger staff, more willing to experiment with technology, had a 

problematic impact on developing Web pedagogy in the school: 

 

“I think from a governor point of view, it’s a very interesting conundrum, right? 

Because, the staff figures, overall, have been there for a very long time. The average 

service is probably twenty years. It doesn’t make it easy when you think about 

technology…”  

 

School A had taken steps to engage students as responsible users of Web technology and tried 

to draw this into the classroom. So, a strong contrast between the two schools (beyond contextual 

setting and the lack of curriculum provision) was the way that School B had taken punitive 

measures within their behaviour management policy to try to teach students about the Web. In 

what was felt by most as a slightly counter-intuitive move, phones were taken away at morning 

registration for those aged 11-15 (Y7-10). This was suggested to teach young people about 

communication etiquette. Teacher B6 was a confident user of Web technology. They had begun 

to develop pedagogical techniques to encourage staff within their department. This suggested 

that good practice was leadership dependent and reliant on actors with proximal influence over 

departments directing and enrolling others. They implied banning student technology in the 

classroom was not helpful to encouraging teaching about the Web:  
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“The CPD we had last term, or the term before, was saying that actually there are quite 

a few benefits to that… I had my upper fours saying prohibition didn’t work in America, 

did it?” 

 

Much like in School A, best practice and knowledge about the Web existed amongst particular 

teachers. Teaching about the Web was thus isolated and tied to certain staff, who took it upon 

themselves alone to teach about the Web. Once again, socioeconomic and geographical 

differences in the school had less bearing than this factor, which was a similar problem in both 

schools. Departments did not share best practice about the Web. So, passionate staff taught about 

it alone. They did so because they recognised it had a social and technical impact on students’ 

lives. An interesting difference was that in School A there was an enthused attitude towards the 

Web. Staff saw a problem with their lack of knowledge. They were willing to engage with any 

actor who could develop their knowledge and so empower their teaching and control. 

Interestingly, this wasn’t the case in School B. Teacher B4 had put on workshops to re-educate 

staff about the Web and its wider influence on pedagogy: 

 

“…no one turned up. So you ask yourself, does anyone care about this at all or am I 

preaching to myself about this? I think people so overwhelmed with everything they 

have to do here...” 

 

I articulated an analytical critique against the National Curriculum for Computing to those I 

interviewed similar in manner to that of the second and third chapter. Discussion generated by 

this reinforced that many felt its presence was a paradoxical addition not without its problems. 

All teachers, however, agreed that there was a considerable need to study the Web. There was 

also the suggestion that the presence of coding generally promoted greater awareness about the 

need to teach the Web. For example, CPD about introducing programming to the learning 

curriculum of School A spiralled into whole-school initiatives, such as digital literacy working 

groups. Thus staff here remarked that it sparked their interest to join improvement teams to better 

their skills and knowledge. Change was still slow and knowledge weak when I visited, but it was 

moving forward. School B, in contrast, tried to do the same and nobody turned up. So, we can 

conclude that the shining contextual difference was the absence of the National Curriculum for 

Computing.  

 

In fact, School B staff were unfamiliar with the changes of this schema; they didn’t have to 

follow the National Curriculum. Interestingly, the absence of Ofsted was a factor in teaching 

about the Web. Ofsted is a powerful actor. This is, in part, because they have knowledgeable 

inspectors who inspect schools on their adherence to curriculum schema. So, the Web is placed 
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as a theme of teaching in cross-curricular development. A state school would be penalised. A 

private school could determine its own standards of effectiveness. To this end, because the 

curriculum was not seen as an inspection priority at a leadership level, this filtered down towards 

classroom teachers. When I pushed Teacher B4 on this matter, they agreed and suggested that 

staff felt little need to change: 

 

“I’ve seen no change at all since the National Curriculum came in; I haven’t heard 

anyone mention it as a ‘well we should now be doing this’...” 

 

Less-knowledgeable staff can still, collectively, be powerful. Their knowledge can be wrong, 

but still valid in shaping counter-power. As discussed in my opening chapter, truth-hood is part 

of knowledge. Falsehoods can be informing but fragmentary, as shown in my second chapter. 

So, if staff believe something is irrelevant, this bias can enrol others in shared views and common 

knowledge. Such common knowledge, if believed widely enough, thereby creates an 

organisational power, as discussed in my second and third chapter. This, then, enables counter-

power, namely against B4, one actor. Put another way, seen through ANT there was, in the eyes 

of the wider staff, no problem. They didn’t agree anything necessitated translation via staff 

training. B4’s attempt to start a network around teaching about the Web, then, unravelled because 

he couldn’t enrol others. So wider staff, as a group of actors capable of establishing counter-

power against those with knowledge, had more power. Their consensus was a factor in shaping 

Web pedagogy. This was apparent also in School A, where, contrastingly, actors were starting 

to come together to translate a change about teaching the Web. 

 

5.10 School B: What Is the Opinion of the National Curriculum for Computing and 

How Does This Inform Pedagogical Thinking? 

 

The school had not adopted the National Curriculum for Computing. So, there was little 

commentary from teachers about it. To this end, I have opted to focus my analysis on the views 

of Teacher B8, the one part-time ICT teacher who had a non-specialist background. In the view 

of the school, what they were teaching was outdated, as Teacher B4 remarked:  

 

“A lot of them feel they know it already. A lot of time they spend doing spreadsheets…”  

 

An issue that affected the lack of provision, then, was the subject knowledge of Teacher B8. This 

was compounded by the disconnect of the understanding of those more senior in supporting 

them. Lack of government-funded professional development was a point echoed in School A 

who had, as remarked, been forced to fund a retraining degree. Interestingly, this wasn’t a move 
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made by School B, despite its comparative case study being in austerity measures and managing 

it. Teacher B8 was unable to introduce much because: 

 

“…any programming or coding, I find quite challenging. It’s a matter of I teach almost 

1 or 2 lessons ahead of them, of what I’m doing. It’s fine if we stay within the 

parameters. If something goes wrong, I don’t feel qualified or experienced enough to 

sort it out or explain to them. That doesn’t make you feel very good in terms of your 

confidence as a teacher.”   

 

Again, the lack of adequate training, provision and resources from the government re-emerged 

as a theme, as in School A. For the only teacher responsible for ICT, coding courses were:  

 

“… a waste of time; they didn’t give you enough practical advice on what to actually do 

in the classroom. No, I wasn’t aware of it (regarding any government backed CPD to 

help retraining). I am a department of one, the only ICT teacher of about 800 students.” 

 

Gendered perceptions of student uptake, senior leader coherency and little engagement with 

students, other than via Teacher B4, did not help this. ICT was left on the curriculum and it was 

a poisoned chalice. I identified, then, a need to study other private schools to see if this was a 

universal theme. A difference in my case studies was the absence of any programming 

department. This reduced Web pedagogy and programming to non-existent, or pastorally 

flavoured, levels. 

 

5.11 School B: What was the view of an intervention to teach about the Web informed 

by Web Science? 

 

A theme that reoccurred during my interviews was that, by discounting the technical elements 

of programming, it impacted the teaching of social themes related to technology and its impact 

on such a society. This was a factor as important as socioeconomic and geographical differences 

in each school, relative to affecting Web pedagogy. On this topic, both schools agreed on the 

need for a more robust intervention model to teach about the Web. There was no pedagogy in 

either setting. So, at a senior level, Teacher B1 and B2 felt this could even replace ICT: 

 

“B1: From what you’re saying in terms of the kind of content and the cross-curricular 

connections that would be made (through structuring a curriculum around it) is 

absolutely chiming with the way we were sort of approaching it on an intellectual 

level...”  
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“B2: Yeah, definitely. It would be a great topic for extended project qualifications…” 

 

Teacher B9 emphasised that teaching just about programming was insufficient because the Web:  

 

“…is not just a technical problem, is it?” 

 

Even Teacher B3, who seemed the least engaged with the idea of teaching about the Web in 

schools, agreed that to prepare their pupils to be confident, productive and happy citizens one 

aspect:  

 

“…has to be the Web. How can we avoid it? It would be remiss, unprofessional and 

immoral if we don’t do it.” 

 

There were even concerns about the current standard of e-safety education in ICT. It was not, 

then, equipping young people to think for themselves. As Teacher B4 exemplified, just because:  

 

“…you’ve had a lesson on photosynthesis that doesn’t mean two months down the line 

you can perfectly recite everything you’ve learnt about photosynthesis. Same with the 

e-safety thing...”  

 

5.12 Concluding Analysis: Teacher Interview Design Phase 

 

To summarise my analytical thinking raised across the interviews with teachers, I was able to 

identify 15 points of commonality across School A and School B regardless of socioeconomic 

context, intake or location:  

 

1. The lack of time to teach critical thinking and insight about the Web in Computing. 

2. A desire for students to be taught relevantly about safety and social media.   

3. That any Web teaching and learning were often departmentally isolated. 

4. A need to harness parental engagement to teach about the Web.  

5. A view of the Web as a tool to augment study, rather than something to study.  

6. That ability to teach about the Web was relative to specialism and age.  

7. The division between school leaders and teachers over how the Web is being taught.  

8. The lack of effective resources for Computing by the Department of Education. 

9. The fear felt by teachers in trying to address issues like the Dark Web with students.  

10. How student intuitive Web knowledge superseded that of their teachers.  

11. The lack of confidence in how to teach about unsafe/hostile Web behaviour. 
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12. The impact on learning and literacy, both digital and written, that the Web has had.  

13. The politics faced in realising any new curriculum or initiative in schools. 

14. Consensus over the need for a Web-focused pedagogy and resourced curriculum. 

15. The need for a balance of social Web learning against technical programming, whose 

presence actually helped raise awareness and engagement with teaching about the Web.  

   

Overall, teachers in both schools identified the need for a Web-specific curriculum. I gained 

some insight into how the Web is currently taught. So, it is not taught about. The insight of 

teachers on this problem pointed to age as an explanation. Lack of experience with the Web 

discouraged them. It affected their knowledge, so reduced their confidence to teach critical Web 

education. I found other factors played a role. These included curriculum pressures, politics, 

metric pressures and time/space pressures. All related to funding, geography and governmental 

training shortfalls. It became apparent that these were shared, regardless of funding and location. 

I had expected that a school with funding, and an ethos to empower young women, would be 

driving the curriculum about the Web and programming. Yet, in School B, it was a reluctant 

undertaking set against other whole-school initiatives and demands. School A’s rationale for not 

studying of the Web echoed the consultation phase of the National Curriculum (DfE, 2013). So, 

they had insufficient resources, and knowledgeable staff, to strike an appropriate balance 

between social and technical learning.  

 

Social themes tied to the Web was all either school could teach, via assemblies and tutor time. 

Here, knowledge content, as discussed in my opening chapters, was talked at students. Often this 

was about e-safety and scaremongering. No substantive, formalised lessons were on the either 

school’s curriculum; any sense of critical learning to enable students to deconstruct Web 

phenomena was absent. Most teaching related to the Web, in fact, was vaguely delivered in 

association with programming in School A. In School B, ICT focused on email etiquette and 

spreadsheets. Across both schools, assemblies and pastoral tutor meetings were common 

delivery mechanisms for teaching the Web. The consensus of teachers was that students were 

dissatisfied, desensitised or patronised by this. Meanwhile, programming dominated time in 

School A. But, its presence meant that the school itself, and its leadership, had engaged a greater 

drive to do more Web-related learning. School B had launched a staff and student iPad initiative. 

At best, most saw the Web as something to augment the classroom. Each school showed 

similarity in awareness of a need teach a meta-level, critical appreciation for the Web. New 

pedagogy was a goal for both schools. As a result, across all teachers I identified six emergent 

sociotechnical themes. I have titled these ‘tentative product’ approaches. This is because these 

are topics teachers felt needed to be in any curriculum to teach students about the Web: 
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1. Sociotechnical Networks: the evolution of the Web. 

2. Literacy: sexuality and e-safety on social media. 

3. Power: gender and knowledge.  

4. Privacy: personal data and information validity. 

5. Philosophy: moral ethics and digital rights.  

6. Cognitive: concentration, memory and study skills.  

 

Interestingly, whilst teachers could identify themes for students to learn, nobody had developed 

a curriculum. At a classroom level, timetable demands meant teachers prioritised their own 

subject. At a school level, I felt this had to do with socioeconomic resources and an inability to 

pay for expertise. School A received £4,300 per child, a year. Based on their roll of 

approximately 1250 students, it amounted to £5,375,000 a year. Far less than School B, based 

purely on their non-boarding tuition. Yet, we can discount, in the case of these two studies, 

funding as a factor ensuring Web teaching provision. School B had funding but one, non-

specialist ICT teacher and Teacher B4, who drove their own post creation. School A, a mixed 

state-environment with little funding, placed emphasis on getting younger women into 

programming. They had a department retrofitting desktops built for Windows XP!  

 

I gained a sense that the reason for this, beyond statutory requirements, was also due to a coherent 

primary to secondary curriculum transition. This helped generate interest amongst students and 

expectations from parents. School B was part of a consortium with a local primary school owned 

by the same body, with the same philosophy. Teacher B10 and A7 both felt staff seldom 

appreciated the importance of the Web. B10 exemplified a “…staff e-safety course: to send out 

an email asking them to do that, we are going to be laughed at.” In schools, the Web pushed 

thinking towards distributed leadership. There was no leading actor pushing a Web agenda. The 

few knowledgeable middle leaders and everyday teachers I met struggled to enrol other staff to 

their cause. Their senior staff, both age wise and professionally, admitted little knowledge. Thus, 

a distributed leadership model emerged as a zero-sum game. So, an area of future research could 

be to trace which actors impacted teaching about the Web most; it wasn’t the highest paid and 

most experienced senior leaders.  

 

My analysis, distinct from the list above, reinforced my position in the previous chapters of this 

thesis. Namely, that lack of Web education in schools was agreed as a problem by teachers. They 

also shed light on factors influencing Web pedagogy in schools. In line with my argument about 

the circulatory nature of knowledge and power, the absence of formal knowledge about the Web 

depowered teachers. Intriguingly, it destabilised leadership structures. Best practice was 

individual-specific and not shared, though School A was making efforts to change this. A lack 
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of interest arising from age, curriculum and competing demands on the time of teachers 

interviewed did not help. Subsequently, this chapter went some way to answer my research 

questions and reinforced my claim of the need for Web pedagogy in schools. Therefore, what 

remains to be done is to analyse insight from students about their opinion on the absence of 

teaching about the Web in their schools. This will form the basis of the next chapter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 



 122 

Chapter 6 

Interviewing Students 
“Wisdom is the daughter of experience.” (Leonardo da Vinci) 

 

 

 

 

This chapter explores the opinions of students, drawn from two case studies, about learning the 

Web in schools. It considers their views on developing a critical education for the Web and 

reflects on how well they feel they are currently taught. This addresses my first two research 

questions because it explores how the Web is taught in schools, what the insight of one group 

within this setting is and, through this process, adds knowledge this group wants including in an 

intervention to teach about the Web. This is important because my opening chapters established 

that the views of UK students, with respect to technological education and these themes, were 

barely considered in the design and consultation phase of their new curriculum. I, therefore, 

relate the views they offer towards concepts of knowledge, power, educational theory and critical 

thinking about the Web discussed previously.  

 

Meanwhile, in my first chapter I argued that if we want students to be more knowledgeable 

participatory citizens of the Web, they need a framework to teach them to think critically. It 

made sense, then, to explore how the Web influences not only their education but wider 

existence. Moreover, how they modify this existence because of the Web, from their point of 

view. My analysis considered each case individually but tethered discussion to relevant themes 

raised either by teachers, the other contextual group in my study, or between schools, juxtaposing 

differences between each case study. Approached in this way, it helped me to better fulfil my 

aim to understand how the teaching of the Web in schools is experienced, in a post-programming 

reform landscape; I was able to explore each case in depth. Through this chapter, I add to my 

tentative design principles identified in discussion with teachers. This informed the design of a 

teaching intervention to demonstrate principles for Web education in schools.  

 

I again used thematic questions established in my methodology. Overall, my analysis showed a 

dissatisfaction amongst students about studying the Web. Students collectively, regardless of 

context, felt that studying the Web was valuable and were aware of how their own knowledge, 

as lifetime habitual users, could level the knowledge/power relationships forged with their 

teachers, who I have shown lacked explicit understanding. Much of students’ knowledge was 

tied to technical skills of usage. It was declarative knowledge, to borrow from Kuhn’s (1999) 

metacognitive criticality discussed in the second chapter, not epistemological reasoning.  
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However, through working with students I was able to draw reference and add to areas of 

suggested teaching identified by teachers:  

 

1. Sociotechnical Networks: the evolution of the Web. 

2. Literacy: sexuality and e-safety on social media. 

3. Power: gender and knowledge.  

4. Privacy: personal data and information validity. 

5. Philosophy: moral ethics and digital rights.  

6. Cognitive: concentration, memory and study skills. 

 

6.1 School A: Year 7. 8 & 9 (KS3) Focus Group Analysis   

 

I organised data as lower (KS3: Y7, 8 & 9) and upper years (KS4/5: Y10 & 12). I discounted data 

as, for example, in Y12 one answer exceeded 300 words. Some groups were nervous. So, I used 

informal dialogue to access ‘real culture’ (Murchison, 2010). I spent ten minutes first chatting to Y7 

about the riding pigs in Minecraft. This was the topic they collectively decided would be the most 

fun to talk about.   

 

6.1.1 School A: What Were the Priorities Students Felt Young People Needed to Be 

Taught About with Respect to the Web? 

 

Y7, like most interviewed, felt their teachers didn’t teach them about the Web. When it was 

introduced as a topic, it was in assemblies or pastoral learning. The responses I gained from the 

discussion were in-line with the teachers’ commentary in the previous chapter. Both students 

and teachers shared in the view of the Web as something very complex to learn about. Teachers, 

it seemed, presented such learning in a format that was incomprehensible, or simplified it to 

patronising levels. This led to disengagement in the school. Students felt like they couldn’t take 

learning about the Web seriously, as they weren’t treated as serious users of the Web. As Student 

7A4 remarked:  

 

“Find ways to explain things, which aren’t so confusing and complicated… if more 

people understand it, they can enjoy it.”  

 

Socioeconomic factors I had expected teachers to comment more about were spoken in greater 

depth by their students. For example, they saw deprivation in the local areas and contextualised 

this to wider world inequalities related to the Web. Wealth inequality, they felt, impacted their 

ability to use and learn about the Web. For teachers, this was more a problem that affected 
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resourcing and specialism. Yet their students recognised it affected learning pedagogy via 

exclusion. In the eyes of students, lack of wealth had a profound impact. They felt that many in 

the local area suffered digital division by not having the latest equipment, such as mobile phones, 

to access the Web. For example, the wrong phone, device or plan prevented joining in on gaming. 

Student 7A7 pointed out that they couldn’t carry out Web learning at home and this impacted 

their ability to engage fully with school life:  

 

“There are people in some places that don’t have the opportunities for things like that. 

Like people who don’t have computers or the Internet.”  

 

Compared to their teachers, students knew a lot about the Web. I attributed this, based on their 

responses, to using it more. Students thus amassed greater knowledge about the Web. For 

example, Student 7A3 questioned what was real online. They pointed to fake news and 

misleading information distributed on social media. Interestingly, many linked this to a broader 

social component not considered in my previous interviews. For example, students worried far 

more than teachers realised that what they read might be wrong and: 

 

“…parents might be really angry that their children had learnt that...”  

 

I found that, at younger ages, many of the students I spoke to demonstrated a lot of declarative 

knowledge. This suggests that their knowledge is habitual and has a lot to do with their level of 

exposure to the Web as they grew up. Older students I interviewed showed less interest; they 

were not fussed with learning about the Web, just using it. After all, they had neither the access 

speed nor resources now available to their younger peers at a comparative age in life. So, their 

entire existence did not revolve around the Web, much as their teachers and older adults. Student 

7A5, for example, suggested truth was shaped by social media. They identified another factor, 

their parents. For them, their younger parents were engaged in using social media, in the same 

way as students, to gain knowledge: 

 

“…you can go to your parents and ask them if it’s true and they can search it up on 

Twitter to see if it’s gone viral because obviously, it might.” 

 

This echoed their teachers in the school. Namely, the lower age of parents, compared to the 

national average, meant there was a commonality of usage to their children, the school students. 

Interestingly, as discussed later, in School B the impression I received from students was that 

their parents were far older. They were less engaged in using technology. As a result, they were 

warier about it. This makes sense because the nature of their careers, as parents of students at a 
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high-attaining, fee-paying school with considerable costs, required far more time-investment and 

likely a critical academic education. At least when compared to than that of a rural, isolated area 

with far fewer employment and academic developmental opportunities when compared to 

London. So, School B parents possibly had children much later. Yet, this did not necessarily 

mean those students enrolled in School A lacked critical thinking. This merely suggests that 

employment and age influenced parental understanding, and usages, of the Web. Lack of 

economic wealth did not seem a determining factor in critical thinking about the Web itself. For 

example, Student 7A7 reflected the nature truth online was subjective because:  

 

“There’s no real way of telling if something is true… someone might have written it and 

yes, they might be a historian but how do you know they aren’t lying?” 

 

In Y8, students had a clearer idea of priorities for teaching than the factors that affected such 

learning. These ideas related to some of the suggestions offered by teachers in their interviews, 

as emphasised at the end of this section. Trust, for example, was a reoccurring theme they wanted 

teaching about. As Student 8A3 remarked:  

 

“Wikipedia, people can edit it… they can just say different things that aren’t true. You 

can’t trust things you see on the Internet.” 

 

Student 8A2 agreed, stating “…websites try to trick you into doing things...” and felt adults were 

more easily exploited, due to using the Web less. Student 8A1 argued this affected schoolwork. 

They used the Web for answers but were worried about getting in trouble for reporting something 

inaccurate. One teacher had tried showing them fake news websites. This was to teach them 

about the curation of information. So, it reinforced the claims of teachers in School A; isolated 

areas of good teaching practice with respect to the Web existed without any joined up thinking. 

As this student remarked, they were surprised by what they had been shown and had:   

 

“…assumed it was real and it was quite odd, to be honest… which showed how easy it 

was to just believe in the Internet.”  

 

Not unsurprisingly, social media tied to identity, knowledge and power were themes students 

wanted to see taught about. They linked it directly to the problem of cyberbullying. Student 8A2 

implied that their peers were not taught about how their actions online have real-world 

consequences. In the local community, the isolated nature of the school and its surroundings 

meant that there was not a strong authority, such as the Police Community Support.  
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As established, teachers and parents both reflected lack of knowledge about how the Web can 

be used, or in this case misused, by students. So, there wasn’t anyone with the real power to 

challenge maligned behaviours. For this reason, this student felt more needed to be done to teach 

about behaviour arising from the freedom the Web afforded to young people. Specifically, to 

educate those egged on by the most powerful actor in social media groups. As discussed in the 

opening chapters, the concepts of egoism and anomie suggest that without commonality, or 

conformity driven by a point of moral authority with adequate knowledge, so power, groups 

become self-regulated. Interestingly, the teachers of School A saw this more as young people 

misusing the Web just to be ‘bad’. Whereas students acknowledged a psychology existed that 

shaped the behaviour of their peers online: 

 

“It’s the cool thing to do, you don’t think about it… whereas in the real world everyone 

can see you as you’re doing it. (What can this lead to?) Self-harming, suicide and 

depression.”  

 

For these students, the way they accessed the Web was a learning priority. This pointed again to 

the socioeconomic setting they were based in. Their views contrasted those of School B. This 

suggested that the issues of wealth, and an upbringing in an area with a much higher average 

standard of earning, meant that accessibility was less of an encountered issue than it was by their 

comparative peers. I discussed, with School A students about how those from the lowest earning 

families couldn’t afford technology and how this impacted Web accessibility. Some remarked 

on feeling judged. There was recognition that non-human things had power over their lives, 

aligning with the argument I set out in previous chapters. For example, Student 8A3 did not have 

the latest generation device and stated: 

 

“You’re not as important as the people that do.” 

 

I got the impression this could even extend to their interpretation of the perception of their 

teachers. After all, School A had been driving a bring-your-own-device policy. As a result, it 

was encouraging teachers to make use of technology in the classrooms. Those without it, 

logically, were disadvantaged. Meanwhile, those making use of such devices had access to a 

world that teachers knew very little about, as they admitted in their own interviews. Student 8A1 

implied this access actually lessened the perceived value of knowledge gained in school:  

 

“I think we’ve been spoilt by the Internet, we don’t need to do anything, we just search 

for it. You don’t get that much social interaction anymore because now you can go onto 

Google and search for whatever you want… we don’t find things as important.”  
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Interestingly, Y9 was the first group I interviewed not taught programming at primary school. 

This reinforced my view that greater technical exposure meant students gained some 

understanding of the Web by-proxy. There was a notable shift in their responses. For example, 

younger students discussed quite complicated themes. Older, non-specialist students often 

related their answers to e-safety. As much as age was a factor amongst teachers, with respect to 

knowledge, it appeared this same factor affected students. This again made me question if I had 

been too quick to judge programming as an obstruction to teaching the Web. Student 9A3 

acknowledged that they would have preferred to be learning it rather than being stuck in the 

routine of studying e-safety. This disenfranchised them:  

 

“They always go ‘don’t talk to people you don’t know, stuff like that. You need to go 

down to depth. We’ve grown up with the Internet but we don’t know everything, because 

we haven’t been taught it.”  

 

Student 9A5 reinforced that they had been taught very little about the Web but acknowledged 

the need for a more robust pedagogy:  

 

“Everything we know; we’ve just figured out ourselves. We don’t know what to do 

right.” 

 

So, these students had a solid understanding of issues related to online e-safety with respect to 

the Web. They were also aware that they had power because their knowledge was greater than 

their teachers. Yet, they had very little critical understanding of the sociotechnical nature of the 

Web. To them, Web education was about what ‘not to do’. Whilst versed in literacy about safe 

actions online, they had not had the opportunity to discuss gender politics, sexual activity, such 

as revenge pornography, or other relevant topics like privacy, which were themes of interest. As 

highlighted in my second chapter, talking knowledge at students does little to ensure recall later 

on. Another theme was that age acted against students. They often felt patronised that their 

knowledge, and experience, was ignored by their teachers. This had an impact on their critical 

thinking. They also felt, if things changed, this made it difficult for them to respect efforts to 

teach them about the Web or how it affected their learning. 

 

6.1.2 School A: What Is the Opinion of the National Curriculum for Computing and 

How Does This Inform Pedagogical Thinking? 

 

However, whilst I found programming increased the perception of the importance about learning 

related to the Web, the issues raised in the curriculum consultation (DfE, 2013), and my own 
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analysis, held true in School A. I found a distinction, as will be discussed, between School A, 

whose students could study programming and those in School B, who could not. To summarise 

this, those who had studied programming early developed an interest in it, regardless of gender. 

Whereas those older, who had not, had preconceptions tied to gender and relevance, suggesting 

less interest. But, those without access to programming felt ICT was irrelevant. So, they would 

gladly learn to code instead. It was clear that students in School A found the National Curriculum 

for Computing challenging. Overall, they felt a more balanced, sociotechnical curriculum based 

on the Web had greater relevance. This was not helped by a lack of teacher expertise, especially 

in subjects beyond computing attempting to fulfil interdisciplinary requirements of the new 

curriculum. For example, Student 7A2 stated:  

 

“Binary. I don’t understand Binary, we got a test for DT and it was quite hard.” 

 

The National Curriculum for Computing was introduced in 2014. At this time, Y7 students were 

in Y4, so adopted it, whilst Y9 was in Y6, so never learnt any programming. As student age 

increased their exposure to programming decreased, which created a two-tier society with 

respect to knowledge. It also had a corresponding effect on influencing interest about studying 

the Web, or coding, as formal subjects. After all, no students in Y9 had opted for Computing. 

Yet, when I surveyed all in Y7 via a yes/no response, each suggested it was interesting and they 

wanted to keep learning it, regardless of their gender. In Year 8, a divide emerged and, as an 

example, Student 8A2 stated:  

 

“I don’t want to do IT when I’m older, so I don’t see the point.” 

 

When I asked why this was, the answer surprised me. It wasn’t due to any preconceptions of 

gender, ability, personal choice or the complex nature of the subject itself. Rather, Student 8A1 

replied:  

 

“I think because everything is already there for us, there’s no need for us to do it.”  

 

This echoed some of the points I offered in the third chapter of this thesis when I analysed the 

schema. Student 8A3 felt that they could not see the relevance of programming to their wider 

lives, despite learning it from a younger age. To them, technology was accessible without the 

need for specialism: 
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“From a young age, you’ve been taught this. When you’re younger, it doesn’t seem 

relevant at all. As you get older, you sort of find it less and less relevant because your 

young mind has sort of said ‘it’s not worth it, so what’s the point in doing it?” 

 

The relevance of programming was a re-occurring debate. Y9 felt nobody had chosen it as an 

option because it was too complicated. They had not studied it enough to make an entire 

examination choice based on it. Some felt studying something so technical would detract from 

other subjects. This suggested programming lacked a complementary nature. I discussed if 

learning how society and technology co-constructed the Web would be more appealing than 

programming. 9A2 stated:  

 

“I’m taking Psychology. But you also have, in the subject, Psychology and Sociology. 

They are all things I would have wanted to do.” 

 

Student 9A4 felt it would gain more uptake than programming because “…it would be useful...” 

and 9A5 agreed that a Web-specific curriculum would help them to: 

 

“…get into more detail, what effects it (the Web) has on people.” 

 

To sum up, students identified a range of topics they wanted to learn. Most were seen as more 

important than programming. However, some found its technicality interesting. But, overall, 

they echoed their teachers. So, students were more interested in learning the social than technical 

nature of the Web. They wanted to explore digital inequalities, such as those that affected gender, 

wealth and sexuality, not learn to code. They, understandably, had suffered enough e-safety 

seminars. Many felt this could be taught earlier in primary schools to avoid patronising students, 

which had an impact on concentration and memory. Interestingly, I felt that the neutral language 

of ANT would be helpful to stopping this desensitisation of learning. Rather than teaching topics 

from the angle of moral ethics and digital rights/wrongs, it would be more pragmatic to teach 

students a way to weigh up all the human and non-human components of a given network and 

so promote criticality.  

 

6.1.3 School A: What was the view of an intervention to teach about the Web informed 

by Web Science? 

  

Interviews confirmed the National Curriculum for Computing was hard to implement. Teachers 

crammed programming in. In Y8, Student 8A1 felt this meant social learning was missed out. 

This echoed my analysis in the second chapter. Students confirmed that in lessons much time 
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was taken up by coding. So, it detracted from studying anything about the Web. They, however, 

felt:  

 

“It’s definitely important for younger people to learn about this sort of stuff. Through 

learning it they may get to understand and know cyber-bullying, stuff like that, rather 

than shoving it aside. They don’t think about the online and what’s going to happen.” 

 

Again, the fear of being patronised was a reoccurring theme shared by both teachers and students. 

Each seemed to reach the same mid-point of avoiding the Web. Either viewed the other as a 

potential barrier to engaging teaching and learning. For example, Student 8A2 implied that they 

didn’t want to see a teacher who was ‘out of touch’ in a:  

 

“…hard subject to teach, because it’s always changing. There’s so much around the 

world, people are interested in different things. To cover that would be hard.” 

 

Most students echoed Student 8A1, who stated: “I don’t like getting advice; I like to learn it 

myself.” Hence, students desired a neutral domain where nobody was a more knowledgeable 

other. They saw the Web as levelling the knowledge and power of everyone. So, all had to learn 

together. Student 8A2 felt this was better than relying on older adults to teach them who did not 

know about, or use to the same extent, the Web:  

 

“Many parents don’t know how to give you advice on Internet stuff… my sister, she’s 

like 1 and a half. She already knows how to work an iPad and her phone.” 

 

All students were engaged by the idea of learning more about the Web in a curriculum. Student 

7A1 wanted to do it as a “…club after school.” whereas Student 7A3 felt it should be a formal 

“…exploring the Web lesson.” These students suggested that they saw themselves as part of a 

global citizenry of the Web, and adults did not understand. Thus, studying the Web made perfect 

sense. They were able to form an argument suggesting why teachers and, to a larger extent, 

parents lacked an appreciation for the importance of developing teaching and learning about the 

Web in schools. For example, Student 7A4 suggested: 

 

“With technology, they don’t get why we need it in everyday life. It’s because we’ve 

grown up with it, I think they are bit more family orientated than us. It’s a bit like us 

turning around and saying ‘why do you need your family?” 

 

 



 131 

6.2 School A: Year 10 & 12 (KS4/5) Focus Group Analysis   

 

Gaining access to the upper years in School A was challenging; I was on site at the end of the 

school year, during exams. So, some did not arrive at the interview. The impact of National 

Curriculum for Computing being taught earlier was reinforced as I engaged older students.  

 

6.2.1 School A: What Were the Priorities Students Felt Young People Needed to Be 

Taught About with Respect to the Web?  

 

When I asked Y10 to reflect on education about the Web, Student 10A3 replied “We have 

assemblies on the dangers of cyberbullying… we were just sat there thinking ‘yeah, we get it’.” 

As students got older e-safety teaching assemblies were seen as out-dated and not age 

appropriate. The sense I received was that students now got the same learning delivered at them 

with little distinction, every year. Student 10A4 even challenged views of teachers in School A. 

They claimed e-safety was only just implemented. Before this, there was nothing taught about 

the Web at all and this student felt that:  

 

“…maybe they all should have done it before Y10 and Y11. Maybe some people 

wouldn’t make some mistakes when they were younger. Maybe someone messages 

people they don’t know and start talking to them.”  

 

There were themes beyond e-safety students wanted to be embedded in learning about the Web. 

Identity, fake knowledge, power and social media came through as priorities these students felt 

needed to be taught about. As students aged, they showed more awareness of the overlap between 

the human and non-human in shaping social power and practice. For example, Student 10A2 

offered a comment that made me think they should learn ANT. This reinforced my belief that 

students would be able to appreciate the subtle interactions of society and technology as a series 

of co-constructed actors: 

 

“It’s really annoying when people are on their phones all the time. Because they are not 

really engaging and it’s quite offensive, if you are having a conversation and they decide 

it’s not interesting enough, so they’d rather look at Instagram.” 

 

Student 10A2 felt not enough had been done to teach that social etiquette had changed because 

of the Web. Also, they felt it was a priority for students to know how to validate knowledge they 

sourced on the Web. This often left them thinking that: 
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“…anything can be fake or true. You could, like, believe it and it can just spread.” 

 

Student 10A3 implied that they wanted emphasis given to exemplification about how the Web 

influenced social interactions. They suggested communication was changing because of the 

Web, redefining their social friendships: 

 

“…you’re always on your phone and so is your friend. Then like, you don’t talk as much, 

so you don’t become as close. It can just ruin things.” 

 

Students in Y12 echoed this, arguing it was a theme regardless of age. They felt learning should 

discuss the psychology of trust, interaction and deviance in a relevant way. As Student 12A3 

remarked:  

 

“People won’t talk strangers in social activities, but when it comes to the Internet they 

are open a lot of the time; (online) games and stuff.” 

 

Student 12A2 replied to 12A3, implying the paradox of an online friend was ludicrous. To them, 

it subverted normative expectations of personal safety they had grown up with, namely ‘stranger 

danger’. This seemed to echo their teachers, who remarked on the evolving nature of social 

etiquette and normality due to the Web. For this reason, both students wanted to see teaching 

about this. For example, 12A2 argued:  

 

“You wouldn’t walk into town and just randomly talk to someone; if they were on a 

game they would just type away and talk… people don’t stop and think about who they 

are talking to on the other end. They assume who they say they are, is true. I think that’s 

quite a big problem.” 

 

Student 12A3 felt the popularity of online games made socialising with strangers a normative 

experience that lowered critical thinking about identity: 

 

"You have no opinion on what the game says, which is probably where a lot of issues 

have come from in that regard. A lot of this: catfishing issues, fake profiles.” 

 

Helpfully, all the students in Y12 were studying programming at A-level. Yet, the strongest 

theme from them was not a need to study coding. Rather, they felt that teaching about the social 

aspects of the Web was completely missed in learning. So, as experts in their relative technical 

fields, this informed my thinking considerably. They felt that the majority of technical learning 
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appealed to a few. Whereas learning about the Web had greater relevance to everyone. This was 

something that they felt was missed within their curriculum of study in Computing. Student 

12A2, for example, echoed Teacher A1 and suggested inadequate teaching about the Web, by 

parents, led to harmful practices for young people: 

 

“Facebook you can’t have until your 14, they don’t take the age rating seriously.”  

 

All agreed parents lacked knowledge. They confirmed points raised by their teachers and 

acknowledged that, in the local community, the fact parents were younger influenced the way 

their children used and thought about the Web. For many parents and students, they felt, the Web 

was just a source of entertainment. This placed pressure on teachers, but also on older higher 

ability students. These tried to manage the shifting cultural norms in their own family. For 

example, Student 12A1 noticed ‘a pattern’ where:   

 

“…younger parents have children and I think they don’t particularly know what to do 

when their child is bored. So they get them a DS or a phone with Internet access, it 

makes them quiet. But then they grow up not knowing anything different but phones. 

They don’t have much experience with actual social interaction…” 

 

Student 12A1 suggested that students had a much better understanding of the Web than teachers. 

They knew why the Web was increasing maligned behaviour and even questioned how “…the 

standard for it to be called cyberbullying has gone up…”. As Student 12A2 concluded, this 

changed the nature of interaction because students “…used to have to spend five minutes writing 

it out.” Hence, students agreed with the topics identified by their teachers. When I reiterated 

these to them, their priority was to be taught in a more relevant way to their experience, not just 

age.  

 

They wanted to be treated like adults because the Web exposed them to adult things far earlier. 

So, it was of interest for them to debate the moral ethics of sexuality online, not be told to avoid 

uploading a nude selfie. In their eyes, the ‘stranger danger’ teaching of the Web was outdated. 

They knew what a catfish was. Their level of understanding was taught via one another, not via 

school. At school, all they presently learnt was e-safety, not a curriculum about the Web. 

Concepts such as personal data and information validity were not formally in any curriculum 

they had studied. Yet, in each age group, students always showed some awareness of a need to 

explore these topics to encourage people to think critically about the Web. 
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6.2.2 School A: What Is the Opinion of the National Curriculum for Computing and 

How Does This Inform Pedagogical Thinking? 

 

Student 10A3 suggested that most of their year felt programming was “…boring. Because you 

just sit in front of a computer.” This was reinforced by 10A4, who felt that they had “…better 

options; Geography or something.” As a historian, I was worried by their preference for 

Geography. I set this aside and discovered a factor that influenced Web education. Students 

engaged with programming relative to their exam option block. Curriculum timetabling, then, 

was an actor with power influencing their interest in learning about the Web. For example, they 

could not take Geography and Computing. Meanwhile, by discounting Computing, students 

suggested it made them less interested in learning about technology, such as the Web. Computing 

existed in an option block and option blocks had power. To make timetabling work, students had 

to choose it over other subjects. Despite not taking Computing, Student 10A3 agreed they might 

have considered a subject to study the Web because:  

 

“…younger people now are different from younger people a few years ago. They are 

kind of older; everyone is kind of shifting up.”  

 

However, the issue of being patronised was again a frequent debate. It seemed over-use of e-

safety learning had led students to disconnect from teaching about the Web. Meanwhile, Student 

10A3 implied their willingness to learn about the Web was linked to “…not just any teacher, a 

trustworthy one…” and so teacher personality, their relationship with students and age/extent of 

habitual usage as familiarity shaped whether students would engage with teaching about the 

Web. To them, the Web was a personal expression. Or, as discussed in the third chapter, an art 

of life. This echoed teacher’s fears of being seen as ‘dinosaurs’. I suggested to Y12 that Y9 were 

now learning programming and Student 12A2 replied “…we were doing spreadsheets…”.  

 

They agreed that programming was an important addition to the curriculum. Yet, they were 

aware, from their own study, that, as 12A2 remarked, “…you definitely have to have a way of 

thinking…” and the perception of programming on the curriculum disconnected students from 

learning opportunities related to the Web. It was acknowledged that the presence of 

programming did more to raise the profile of the Web. But, it was felt most students would see 

the Web as learning about e-safety, a theme that, as discussed later, was also felt in School B. 

As an experienced programmer who had to design Web applications as part of their A-level 

curriculum, Student 12A1 felt it had changed the way students made associations. This echoed 

their teachers and my opening argument. In their mind:  
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“At that age (younger years), they have a similar mindset, but it’s more scattered. They 

are thinking about a lot at once, but it will be entirely disconnected, there will be no 

links. It’s more how to teach them, I think it’s good to teach them a subject that links 

things together…” 

 

So, this stressed a need to rethink approaches to linear lessons and wider curriculum design. 

Meanwhile, Student 12A2 picked up on the problems of programming on the curriculum. They 

felt that the government had ignored that some students will:  

 

“…will just never get it, so it’s a hard thing to start from young. Obviously, if you are 

computing minded then, obviously, it’s great for them. But then it must be quite difficult 

for someone who is an artist, or not really a computer person, to then do well in those 

classes and grasp it, to find it interesting. Starting that early is quite difficult; Python, if 

you do not understand it you are just not going to get it at all.” 

 

Intrigued, I introduced the concept of ANT to Y12. I focused on its neutral language for viewing 

humans and non-humans as agents of knowledge, power and counter-power in the Web. These 

students implied that it would be interesting to learn about ANT as a social theory and use it to 

deconstruct the types of relationships that were being forged online. They saw programming as 

an actor, one taking up much time. Hence, this destabilised important networks around Web 

related learning in the school. As Student 12A1 demonstrated, they attempted to apply examples 

of ANT:  

 

“The Web, sort of the name, sort of is like an insect thing, the Web. So, I know it’s 

actually the Internet but the Web is what people generally call it. If you think about it, 

it’s almost like a hive mind, sort of generation at the moment. Everyone is connected 

and say, there is a group of a million people following this one star. They post something, 

like ‘I’ve played Pokémon Go’ then everyone that follows them is doing exactly the 

same thing. It’s a hive mind…” 

 

When I asked if their non-specialist peers grasped the ramifications attuned to the statement by 

12A1, Student 12A2 felt they did not. They suggested this was because they hadn’t had the 

opportunity to learn about knowledge/power relationships inherent to the control of data, privacy 

and encapsulated interest online. For them, their peers seldom showed critical thinking about the 

Web. They didn’t stop to think about their participation. So, as I have argued previously, it was 

felt this was an important topic:  
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“Going back to what we were saying about the companies (on the Web), it’s a contract 

and if you sign up to it and say ‘yeah, I’m happy with this’, there’s nothing you can put 

in place for that. You can’t tell the companies ‘you aren’t able to do this’ because if you 

accept their terms, it’s your fault.” 

 

6.2.3 School A: What Was the View of an Intervention to Teach About the Web 

Informed by Web Science? 

 

When speaking to Y10, I elaborated on my aim. Student 10A3 felt programming would not 

appeal to them. However, they would have considered a subject that encouraged an 

interdisciplinary study of the Web. To them, this would more complement their learning in other 

subjects, unlike programming. They exemplified learning about how Pinterest.com worked and 

why it was popular would have benefitted them as an art specialist. Interdisciplinary application 

of learning about the Web and its relevance to other subjects was an important theme. 10A3 

suggested it should instead emulate:  

 

“Social Studies; we have, like, topics, so it would be like teaching them about social 

media...” 

 

Topics, then, related to their usage of the Web were important attributes of what they wanted to 

learn. Teachers lacking specialism and knowledge struggled to show awareness of the relevance 

of the Web to students, which did little to bolster their confidence or respect for their teachers. 

For example, Student 10A4 felt the Web was:  

 

“…quite difficult thing to teach; you know what I mean? Thinking about the teachers 

we have, I’m not really sure there is one that I would choose to teach me about that.”  

 

When I discussed this concept, it became clear that teachers not offering an effective critical 

Web education reduced student’s willingness to learn or listen. Students, then, identified Web 

learning priorities but felt their teachers would be unable to deliver them. These included the 

history of the Web and studying the digital equality in other nations. Student 12A1, for example, 

suggested studying digital rights was more interesting than the current approach:  

 

“I know the assemblies we have on it have been incredibly boring.”  

 

Student 12A2 gave a manifesto supporting my aim. It was grounded in an argument about the 

circulatory nature of knowledge and power. They elaborated on the relationship between both, 
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in particular with the way that targeted advertising, encapsulated interest and terms and 

conditions worked. As a result, they felt there was a priority to teach about the Web from a 

sociotechnical perspective. I have selected just one brief paragraph to evidence, but their answer 

was remarkable and lengthy:  

 

“(Students) are very influenced by what is on their phone at the moment that is controlled 

by other people. It’s not a sort of open source sort of thing, it’s very one-sided. If people 

had access to more information about Internet and how people in power use it and what 

companies are allowed to do, I think it would be a lot better and a lot, I guess, safer and 

smarter if people had that information. If they had a class on it, it would be quite a good 

idea.” 

 

6.3 School A: Micro-Reflection  

 

Students were interested in bridging the knowledge and power gap with their teachers. So, they 

wanted to make them understand that, as users of the Web, they grasped a lot. Students wanted, 

as discussed in my opening, to not just hear about outcomes of ethics. Most knew standards of 

acceptability were influenced by the Web. Several implied behaviour was shaped by a 

compelling organisational entity in the networks they used. To this end, they felt they were 

patronised in learning informally about the Web, such as via e-safety. Such informal learning, 

or pockets of occasional teaching in lessons, was all that existed in their school. In line with my 

reasoning on pedagogy, this means they were not taught a critical Web education. Students, in 

fact, agreed learning about the Web, as a formal subject, would give them a greater sense of the 

discussions occurring in networks on the Web. Importantly, they felt such a curriculum would 

teach them to know how things work and why their activity is a source of power. It would also 

put a stop to learning that desensitized them with respect to the Web.  

 

So I will shift, in the next section, to try to compare more about similarities on this in student 

views across both schools. Students confirmed the Web wasn’t taught formally, as I argued from 

my opening chapter. This hasn’t changed in the post-programming landscape. There were many 

reflections that offered thinking points about teaching about the Web. Notably, students had a 

better grasp of metacognitive thinking points about the Web than their teachers. They profiled 

that age was an important factor that impacted the lack of critical Web education. Not only just 

in terms of their own usage and engagement with programming, but also in terms of how they, 

as experienced users, were also perceived by teachers as ‘young people’. So, they argued their 

teacher’s curriculum pressures in terms of resourcing, collaborative politics, finances and subject 

specialism (including academic qualification) meant that they didn’t teach the Web well.  
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To students, their knowledge gave them power and freedom on the Web. So, they disliked when 

this was not respected in their learning processes. Students felt teachers saw misuse of the Web 

as an aspect of poor behaviour. Something, then, to be reprimanded. The students themselves 

saw actors within the Web influencing what was, or was not, considered to be normal or 

acceptable. They could also see that learning about the Web had a relationship to time/space 

pressures. Geography, for example, placed the school in a poorly funded local authority. The 

students knew that pre-existing socioeconomic hardships faced in the community resulted in 

exclusionary outcomes. What this says, then, about knowledge and power is that the school itself, 

as a panoptic-like structure, found its systems undermined by student knowledge. Collectively, 

these students had more power than their teachers. Many felt this created a tense standoff. 

Teachers, in their eyes, did not grasp the ramifications of their usage.  

 

6.4 School B: Year 7, 8 & 9 (KS3) Focus Group Analysis   

 

In School B there was no National Curriculum for Computing. Y7 and Y8 had the most 

programming experience from earlier schooling. To contextualise this, Student 7B1 studied 

coding in primary school “…for like a month.”  

 

6.4.1 School B: What Were the Priorities Students Felt Young People Needed to Be 

Taught About with Respect to the Web? 

 

Y7 felt cyberbullying was a learning priority for the Web, suggesting topics are affected by 

school transition and phase of schooling. Y7 students were interviewed weeks into joining the 

school. Unlike Y7 in School A, School B views resonated more about emotional needs. Studying 

some programming had benefited their critical thinking about the Web. For example, about the 

permanence of information on the Web, Student 7B2 added: “…someone can always recover 

it.” However, Student 7B4 felt like the older students in School A. They suggested that much of 

what was taught in schools was to scare, rather than teach: 

 

“We also shouldn’t be teaching them that it’s a bad thing, but the Internet is a good thing, 

as long as you treat it with respect.” 

 

For Y8/9 students, who were interviewed together, programming provoked an interesting 

response. Not all wanted to study programming, but the absence of any study was frustrating. In 

contrast to those in School A, who generally disliked programming in older years, these students 

felt ICT was so out-dated they ended up learning things they knew over and over. This echoed 

the previous chapter and showed that students were aware of what they should be learning. 
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Besides this, they argued that more awareness was needed from teachers about how teaching and 

learning should be changing because of the Web. For example, students felt their memory had 

changed because of exposure to the Web, which was not reflected in their learning. Student 

8/9B5 claimed the Web influenced concentration: 

 

“So, for instance when I’m revising for an exam or such, I will generally be using my 

phone or websites, such as Quizzler, to revise. But, I tend to be listening at the same 

time and I might be mouthing the words I will also be revising. I find that, actually, it 

ups my concentration when in an exam, because I’m multitasking when revising...”  

 

Student 8/9B3 suggested the Web was also influencing their sociocultural development. This 

was seen as a priority. More learning in school, they felt, needed to appreciate how the Web 

introduced them to new cultural practices, behaviours and identities. Because their teachers were 

not part of these worlds, much like remarked by Teachers A6 in School A, students felt that 

teachers missed opportunities to teach about meaningful culture: 

 

“We’ve found a new humour; it sounds so bad. From what we’ve got with technology. 

But, because technology hasn’t quite reached its peak, we’re making fun of how it 

doesn’t.”  

 

For these students, knowledge content of the Web was less relevant than learning a skillset they 

could re-use to investigate it solo. ANT provided an analytical foundation for them to grasp, 

organise and coordinate semiotic meaning across diverse actors. Meanwhile, its basis of 

neutrality helped offset patronisation some they felt every time a teacher opened their mouth to 

discuss, or moralise, the Web. This led to scaremongering, in the eyes of students. They wanted 

a teacher to present issues in a manner that didn’t align with bias; being told something was 

wrong or dangerous was seen as obvious.  

 

Therefore, students wanted to debate the Web. Even within my focus groups students shared 

different views on issues such as rights to privacy, to be forgotten or online intimacy. So, looking 

at human and non-human actors in a network producing phenomena would give students distance 

from the problem of over-zealous ethical positions. This promotes criticality by asking them to 

consider all the influences on the network. Hence, it would reduce their feeling of being talked 

at by the teacher ‘pretending’ to be all knowing. 
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6.4.2 School B: What Is the Opinion of the National Curriculum for Computing and 

How Does This Inform Pedagogical Thinking? 

 

Y7 indicated that, when faced with a lack of subject specialism, teachers relied on ‘self-help’ 

resources. This was the basis of teaching. A point raised in earlier schooling reinforced this. 

Student 7B2 remarked: “We had this book by Carol Vorderman, you’d pass it around sometimes 

and you’d get to look at it and that would help.” Setting aside that these students had only one 

copy of a useful book, which adds to my point about available resources, I explored what they 

enjoyed about programming. I found similar insight to my other case study. Students liked the 

creative output of programming. It was an independent project they worked on and, by reducing 

the role of the teacher, they gained a greater sense of trial, experimentation and failure. It 

bestowed them with a sense of ownership and independence in the classroom. This, of course, 

was part of my argument about educational pedagogy raised in the second chapter. So, was it 

coding or the independence they loved? In School B touch-typing worksheets put them at odds 

with the teacher who was responsible for ICT, as Student 7B1 remarked:  

 

“Maybe it’s just us in (Year 7) we don’t use Computers that much.” 

 

It was not just them. In Y8/9 nothing had changed. Student 8/9B2 remarked on ICT:  

 

“All we do is tests, word documents and copy out this, including touch-typing.” 

 

Students felt this was problematic. In School B, students implied awareness that a lack of subject 

knowledge on their teacher’s part would likely produce low attainment. As paying students who 

expected to go on to high attaining careers and top-tier universities, I suspected they knew it was 

too much of a risk to introduce coding at exam level. Interestingly, this was not mentioned by 

their teachers. Student 8/9B2 had ICT after our interview. They remarked:   

 

“…we are all dreading it. Today, we have to copy out a piece of word that my teacher 

wrote...” 

 

Student 8/9B4 felt this was unfortunate. They changed school at the start of Year 9 and remarked:  

 

“At my old school, we used to do a lot of computing. I really enjoyed it, we did a lot of 

building robots and we used Python and Scratch, using programming.” 
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Echoing students in School A, Y8/9 wanted to be taught by a someone who had subject 

knowledge. They perceived weakness in knowledge as a weakness in power to control, teach 

and help students make progress. Both students also wanted the freedom to follow their own 

passions about the Web. Again, this echoed Bloom et al. (1994) in viewing reliance on a teacher 

as getting them nowhere. So, they wanted to learn for themselves in a curriculum that facilitated 

independent study. This, to them, would help develop their own critical rationality, as Student 

8/9B4 remarked: 

 

“I’ve been able to use Pages, and Word and PowerPoint by the age of nine… they think 

(we) are stupid people that do not understand it...”  

 

Student 8/9B5 added their teachers did not know enough about the Web. So, it was remarked 

that the last thing students wanted was a teacher warning them about Snapchat selfies being 

recordable via a screenshot program when, in fact, the teacher didn’t use Snapchat:  

 

“So you need someone to teach us who actually knows how we feel...”  

 

Student 8/9B5 echoed Student 7A7 and brought up the issue of the digital divide on a local, 

national and international level. They suggested technological inequality and access to the Web 

were two big topics that needed exploring by students in school. Not only to make young people 

appreciate the advantages of technology but also bridge a realisation with teachers that students 

across the school:  

 

“We’re all quite privileged, so we have a laptop we can go back to at home and use it. 

Not everyone can have access to the facilities and it’s why I think IT in schools is really 

important. It kind of creates two different sets of people, those who can use and access 

the Internet and people who don’t.” 

 

So, students were able, regardless of context, to identify that wealth was a problem that impacted 

young peoples’ access to the Web. They again discussed the ramifications of exclusionary 

outcomes in teaching and learning. For these students, much like in School A, the digital divide 

could be felt within the classroom itself. They, unlike their teachers, were more knowledgeable 

about how access to the Web on one device, or operating system, could produce a different 

learning experience to another. This, in itself, was linked by students to producing a range of 

behavioural and socioeconomic outcomes teachers didn’t comment on. For this reason, students 

felt that any curriculum needed to profile the different ways devices accessed to Web. Doing so 

would help map what the social and technical ramifications of this activity were. They also felt 
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it was important to educate their teachers to understand how such different modes of access 

impacted the way they used the Web. Some felt such teachers failed to understand this and, based 

on the previous chapter, I am inclined to agree. 

 

6.4.3 School B: What was the view of an intervention to teach about the Web informed 

by Web Science? 

   

Students felt that Web education was vital to their development. Their rationale for this had a lot 

to do with gender as a contextual factor that influenced their current teaching. Students sensed 

an inherent contradiction in a school motivated to empower young women not teaching a subject 

seen as masculine. So, they felt that their gender was counting against them when it came to 

studying the Web. This was not a theme I detected in School A. It stood as a contrast that 

politicised students within School B. They were far more aware of gender inequalities related to 

programming. Female students in School A, who had access to the programming curriculum, 

did not remark on feeling their gender was a factor. So my argument in the second chapter, which 

suggested the curriculum reform offered a step forward to equalising preconceptions, was valid. 

Notably, Student 8/9B4 argued:  

 

“STEM is such a thing that is described as a boy thing to do, to study. So, girls would 

be made to do cooking and sewing and all those household chores.”  

 

School B students reported that young women felt excluded from coding because of their gender. 

Some had attended New Scientist Live, Green Power and Robotics Engineering events and had 

attempted to seek insight into how to pursue a career in such fields. Student 8/9B2 told an Army 

representative that they:  

 

“…wanted to be an engineer and they said: ‘wait, you want to be an engineer?’ I said it 

in front of a whole group of boys from another school and they all looked at me 

shocked.” 

 

Inequality related to sexism on the Web was seen as intrinsic to teaching about the Web. It was 

pushed as a focus by these students. They felt its inclusion could help address inequalities and 

misconceptions in their school. It was a subject that was important, but they felt was often 

patronising. Based on the interviews I carried out, the suggestion of ‘lack of interest of female 

students’ from teachers was not echoed in the same student’s voice. Quite the opposite. True, 

some I met didn’t want to learn to code. But most saw studying the Web and technology as vital. 
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The absence of both, then, did little to help the sense of patronisation students reported, which 

Student 8/9B3 summarised amusingly by suggesting all teachers ever taught them was to not:  

 

“…post pictures of yourself EVER on a public account, don’t share ANY information 

or you WILL have your identity stolen, instantly, GUARANTEED’.” 

 

This was one reason why Student 8/9B2 felt a curriculum to teach about the Web would help 

their peers to see the Web from:  

 

“…lots of different perspectives. Some of my friends just think of it as a spreadsheet." 

 

Hardly a surprise, given that ICT was suggested to only teach about Excel and Word. Student 

8/9B1 replied that learning about the Web would “…be an incredible opportunity…” and 8/9B 

echoed 12A1-3, suggesting the younger age of some parents drove children into technology as 

an alternative to interacting with them. This created a division amongst level of understanding 

between students, which they attributed to the age of parents. As Student 8/9B3 exemplified, the 

attitude of some parents was to “Shove an iPad in their face; go, have fun!” and it was agreed 

that some parents engaged in the same uses (or misuses) of the Web. This then impacted the way 

their children saw the Web. In contrast, Student 8/9B1 built on this kind of ‘digital genealogy’ 

like Teacher B10. So, they directly connected this idea to influencing teaching about the Web. 

They suggested, for example, that their parents were older, less frequent users. Thus, they had 

sat this student down to discuss their parental concerns and lack of knowledge about the Web. 

This worked well on two levels. It made the student feel knowledgeable and respected, which 

helped them to think critically about their social media usage:  

 

“My parents, when I turned 13, they actively sat me down and said ‘ok, you do have to 

be careful because things do happen but we trust you enough to be safe and not be silly’, 

so I’m now very careful on social media when I use’.” 

 

To sum up, I encountered a reoccurring theme that, regardless of socioeconomic status or 

geography, students felt the pedagogical shift needed in teaching about the Web was less about 

content and more about recognising them as competent users. This was not the case now. So, 

students argued appreciation for the way the Web impacted their cognitive development, with 

respect to concentration and independent knowledge, was vital. Student 8/9B3 suggested all they 

were taught was how:  
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“…everyone on the Internet is obviously a 45-year-old man trying to hunt us down and 

kill us. Which is weird, because most of the Internet is people like us…” 

 

6.5 School B: Year 10, 11 & 13 (KS4/5) Focus Group Analysis   

 

The lack of the National Curriculum for Computing meant the students learned little about 

technology. Much like the older non-specialist students in School A, as students aged, so the 

Web and its access became less proximal in their upbringing. This played a role, it seemed, in 

shaping their interest and passion to study programming. In contrast to the ‘programming 

paradox’ of the last chapter, however, these students felt that programming was off-putting. They 

didn’t need it to be present to enthuse them to study the Web. More favoured a social emphasis 

for learning about the Web. A few saw the need for a technical balance and appreciated that 

technical decisions influence social activity.  

 

6.5.1 School B: What Were the Priorities Students Felt Young People Needed to Be 

Taught About with Respect to the Web? 

 

Older non-specialist students in School A were less interested in the Web as a mode of study. 

Students in School B seemed the opposite. Student 10B2 reinforced this notion, remarking:  

 

“I think we should learn about it but I don’t want to study the same content year after 

year. It gets monotonous and people don’t take it seriously.” 

 

Student 10B5 felt that they did not need to know programming, as it was not seen as useful to 

most young people compared to the Web. It was, however, agreed that broader technical 

knowledge, within the learning context of the Web, was important to appreciate the bigger 

picture surrounding usage:  

 

“Websites have other things, like JavaScript and other plugins which they use, if you 

could know a little bit more about the kinds of plugins put into websites, instead of just 

HTML code, we know what’s going on.”  

 

For Student 10B3, students knew their teachers did not challenge them with complex learning: 

 

“The younger generation does know more, because we have grown up using and we 

have been taught how to use it. So, we know all the loopholes and cheats and stuff.” 
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This was echoed by Student 10B5, who implied a grasp of heterogeneous networks within the 

Web. Students seemed to have awareness of a relational, semiotic nature to the Web. So, with 

appropriate pitching ANT could be incorporated into a curriculum for them. Students saw an 

interconnected nature of human and non-human things within the Web. As 10B5 remarked, when 

analysing social media:  

 

“…it’s everything to multiplayer games, computer connecting, to the cloud. To connect 

things, wireless, that’s what the whole building block of the Web is about…” 

 

Y11 disagreed with emphasis on programming, even though they had not had the chance to study 

it. These students were also aware of peers in other schools who had opted to take it as an exam 

subject. As a result, they felt that studying programming was not as useful to their wider studies, 

as was echoed by other students in School A. Moreover, Student 11B4 felt programming took 

time away from valuable learning opportunities to promote more critical thinking about the Web. 

Such as learning how: 

 

“…to filter out the rubbish from like what’s right and what’s true.” 

 

Perhaps the strongest reoccurring theme for students in School B, as in School A, was the way 

they felt teachers had presented learning about the Web so far. This, for both sets of students, 

was a barrier to teaching the Web. More, in fact, than age, gender or socioeconomic factors, such 

as how wealthy a student was. Often, students remarked on feeling pre-existing knowledge was 

ignored. This made them less inclined to listen to their teachers. Or, then, to take Web learning 

seriously. So, Student 11B5 felt any good pedagogy for the Web needed to be orientated around 

what:  

 

“…we think we can get out of it, rather than just what we have been told what to get out 

of it.” 

 

Students wanted to learn how to think, not just be told what to think. This indicated a problem 

with the current method of teaching about the Web. Knowledge content was often spoken by 

students. Usually in an assembly, most commonly on e-safety. The educational implications of 

didactic learning were discussed in the second chapter of this thesis. Here, I suggested that 

critical thinking, knowledge retention and rationality were relative to a more engrossing mode 

of delivery. So, a curriculum enriched by independent thinking and group discussion, 

underpinned by assessment and robust learning objectives, improved criticality; all are hallmarks 

of Bloom et al. (1956) reasoning that moves away from reliance on a more knowledgeable other. 
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Regarding teaching about the Web, teachers admitted not being knowledgeable. This reduced 

their power to deliver effective learning. So, they favoured rote repetition of content already 

known to students. Often this was delivered at students, so lacked tenets of good pedagogy. In 

line with another theme I discussed across the second and third chapter of this thesis, this made 

students devalue learning as something unchallenging and low-level. So, not worthy of their 

attention. As Student 11B6 reinforced, much like in 11A, it was a shared view that, regardless 

of gender, geography or wealth, young people wanted:  

 

“…more freedom to take responsibility for our own learning online.” 

 

Many felt Web education was a ‘joke’. This was then worsened by obvious shortfalls of 

knowledge of their teachers. Such a shortfall became apparent to students because the Web is a 

complicated subject. It has a variety of social and technical modes of thinking. Failure to have a 

grasp on what to teach, or even an ability to teach something more sophisticated than word 

processing, depowered teachers. This increased the knowledge of students that their teacher, in 

fact, didn’t have a clue. For more mature students who still behaved, in spite of being bored, it 

simply caused them to switch off. For others, it empowered their misuse because they knew their 

teachers lacked knowledge of how to stop this. Student 11B3 described a circulatory 

knowledge/power relationship at work in didactic learning:  

 

“The more times it happens, the more you become desensitised to it and it doesn’t mean 

anything anymore.” 

 

As student’s knowledge and experience of using the Web increased, their power to shape the 

classroom increased. This led to a range of social and technical outcomes. Importantly 

‘desensitisation of the Web’ encouraged students to transfer a lack of seriousness to the Web 

itself. This impacted if they would engage learning about it. This was reinforced by Y13, as 

Student 13B4 summarised:  

 

“All I ‘know’ about it is this is how to make a Word document…”  

 

The emphasis, I suggested, needed to be on critical thinking skills. Student 11B4 agreed:  

 

“Yes, in university we are going to have to do that, they are not going to tell you 

everything. I think a lot of students struggle from the transition of secondary school to 

university because we are being fed what we need to find and led by others…” 
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Bloom et al. (1956) resonates in this statement. The students felt that lack of critical thinking 

pedagogy, grounded in independent learning and group enquiry, reduced their ability to cope 

solo with more complex learning. An interesting paradox of the Pygmalion effect, which was 

discussed in my opening paragraph of this thesis, is it suggests reliance on a teacher. So, once 

support is removed, the attainment and confidence afforded by the teacher become clearer as a 

performance-enhancing drug. Without their teacher transposing knowledge onto students of how 

to succeed, often by teaching ‘to the curriculum’, they flounder. Teaching to the curriculum 

raises attainment with able students. This promotes confidence. So, in a high attaining, ability-

selective school, such as School B, students are schooled closely on how to pass exams. But, 

success here is not necessarily the same as critical thinking (Rosenthal & Jacobson, 2003). A 

hallmark of higher education is independent enquiry. Thus, students felt this was a vital 

component of learning about the Web.  

 

6.5.2 School B: What Is the Opinion of the National Curriculum for Computing and 

How Does This Inform Pedagogical Thinking? 

 

Student 13B1 connected independent enquiry to the uptake of the National Curriculum for 

Computing:  

 

“If your school doesn’t give you opportunities to pursue things like that, it doesn’t give 

you an opportunity to develop a passion…” 

 

It was implied by students that the school’s lack of specialism with respect to technology, and 

misconceptions about roll uptake influencing the size of classes, disinclined them to put on 

subjects they could not guarantee would produce high attaining results. This was an interesting 

political factor. As a teacher, I suspect it was accurate, given the school had a reputation to 

uphold. Student 13B3 felt learning about the Web was compounded by a misconception that:  

 

“…girls are just assumed to not have an interest in Computing…”  

 

Student 13B1 agreed. As a student who had been educated abroad, they suggested: 

 

“My former school has Computer Science, pupils who go on to study CS at university. 

This school doesn’t and doesn’t even have ICT at a higher level.”  

 

It was interesting to consider whether my emerging findings were unique to westernised private 

schools. As 13B1 suggested, in their previous all-girl school in South East Asia there was a much 
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greater emphasis on programming and technology across the curriculum. The digital divide thus 

re-emerged as a theme. School B students felt wealth improved access to technological learning. 

Although, ironically, it didn’t help them with respect to learning anything via curriculum in their 

school. Students did echo points raised by peers in School A. For example, Student 13B3 felt 

redesigning learning and helping teachers retrain was only part of realising Web pedagogy. This 

was because:  

 

“…not everyone has access to a device that they can use the Web on. So maybe fund 

them, as a start to digital learning. It’s harder to kind of learn with digital learning when 

you don’t have a device to learn it on.”  

 

When I asked what the essential stuff was to learn about the Web, a consensus suggested students 

wanted to understand more about how social and technical decisions were related. Many had a 

desire to learn about why gender inequality pervaded in technology and in schools. Some wanted 

to understand the psychology of knowledge and power online, which they felt influenced activity 

on social media. For example, Student 10B2 exemplified: 

 

“I don’t take selfies; I think I’ve taken one in my life. I’d be interested to learn why 

people follow those routes and why it’s such an important part of society…” 

 

Student 10B1 agreed and felt that gender was a strong theme, especially with respect to access 

to learning. This student, however, felt more should be done to teach the sociology and 

psychology underpinning why young women feel pressured to perform to the crowd. For 

example, why they:  

 

“…persuade others that they are beautiful etc. Why do they do this?” 

 

The ‘desensitisation of the Web’ was a constant theme in discussing teaching about the Web. 

Especially in School B, on whether solving this should take priority over programming. When I 

spoke to Y11, they challenged the programming paradox implied by teachers. They didn’t see 

the National Curriculum as complementary to learning about the Web, at all. In fact, they felt it 

was one of the biggest obstacles. They linked this to the factors raised by their teachers. Time, 

lack of specialism and resources were mentioned. However, these students combined them to 

suggest that their mishandled education had resulted in a consensus to never pay attention to any 

learning vaguely related to the Web. As Student 11B5 remarked:  

 

“Even when we were in Y9, we knew more about it than the teacher did, to be honest.” 
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This was one of the reasons that Student 11B6 felt they did not take the subject seriously: 

 

“If I went into a lesson and it was programming, I would think this is a complete was of 

my time, what am I doing here?”  

 

Intriguingly, Y11 rejected programming as being more important than the Web. They, like 

12A1-3, argued that it appealed to a minority. Student 11B4, as a student who had joined the 

school recently, had studied programming. They remarked that it was stereotyped as the thing to 

learn but: 

 

“...most of the time I just wanted to bang my head against the wall because it’s the most 

frustrating and boring thing. And now, because of that, I hate it and I would happily say 

I would never do it again.” 

 

Student 11B1 agreed, stating that they felt it appealed to: 

 

“…a minority and I think a lot of people would benefit more if they learnt about the 

Web, instead of Microsoft or programming.” 

 

To sum up, some students felt a more sociotechnical balance in their curriculum was necessary. 

Student 11B3 acknowledged that social learning of the Web and technical programming implied 

a dichotomy linked to curriculum time availability. They, however, felt this inclined their school 

to avoid anything at all as a result, when there should be:  

 

“…a balance of both, between what we have been talking about and programming.” 

 

6.5.3 School B: What Was the View of an Intervention to Teach About the Web 

Informed by Web Science? 

 

Unsurprisingly, Y11 agreed on the need for an intervention to teach about the Web. However, 

Student 11B3 cautioned I would have to be aware that teaching about the Web is: 

 

“…so much of a joke, you’d have to unpick the all the jokes for it to work.” 

 

When I asked how to encourage students into learning, Student 11B5 echoed Y10 in School A. 

They felt the curriculum needed to be applied: 
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“…from a young age, before the point where nobody takes it seriously.” 

 

I had not investigated primary schools. However, this was identified as an avenue of future 

research. One urged by young people. This was a view shared across both schools, whose 

students supported a need for critical Web education as a formal part of their curriculum. 

However, Y13B1 warned me to consider: 

 

“…how the program is tailored. Because if you just tell them about the history and stuff 

like that I wouldn’t be interested. But, if you tailored it towards how it affects you and 

what it means to you, it would be more interesting…”  

 

Much discussion with Y11 focused on cognitive aspects of learning in the classroom and the 

role of the Web in this. They spoke about concentration, memory, study skills and a desire for 

personal learning free of assessment prescription. It was felt, then, that there needed to be more 

group and independent exploration of the Web. Not, then, just teachers telling them what to think 

or how to pass an exam. Knowledge dumping is not a hallmark of ‘good pedagogy’ as stressed 

in the opening of my thesis. Yet, assemblies and pastoral tutor time, an unstructured, unplanned 

morning segment, were the main delivery methods of teaching about the Web. Student 11B4, 

for example, suggested that using the Web had made them more independent learners. Therefore, 

it was vital to design Web learning in schools with respect to this by giving students: 

 

“…the title and let us do it. Then, later on, if we missed a critical thing, you say you 

need to get that, so we can go back and explore that.” 

 

Student 13B4 suggested, as I have argued, that there wasn’t any comparative educational 

experience. The Web, to them, was not taught in their school. It was something mentioned in 

subjects as an occasional example of good practice by a teacher. But, this was about linking the 

impact of the Web onto a subject. For example, a historian asking them to critique the validity 

of sources found online. Often, it seemed, nobody really paid attention. In the view of the 

students, in the school:  

 

“…nobody sat down and thought how can we use this in the best way, how is it affecting 

everyone’s lives.” 

 

 

 

 



 151 

6.6 Concluding Analysis: Student Interview Design Phase  

 

Teachers used their age to justify a barrier to learning things about the Web. Students also felt 

their age counted against them. Nonetheless, there was an overlap between both groups, in both 

case studies. Especially over what they thought should be taught. Students added to the themes 

raised by teachers: 

 

1. Sociotechnical Networks: the evolution and history of the Web. 

2. Literacy: sexuality and e-safety in social media without patronisation. 

3. Power: knowledge, gender and the role of women in technology.  

4. Privacy: personal data, encapsulated interest, surveillance and trust (validity). 

5. Philosophy: moral ethics, digital rights and the digital divide.  

6. Cognitive: concentration, memory, study skills and personal learning free of assessment 

prescription, in order to promote independent exploration of the Web.  

 

At the end of each interview, I asked why students felt teachers knew less about the Web. This 

led to more data than anticipated, which didn’t quite fit into the aim of my thesis. In essence, 

students felt that they knew more due to their art of life on the Web. Unlike their teachers, who 

were older and (they assumed) less involved online. When students did lack knowledge, they 

felt able to experiment or learn via the Web without a teacher. The Web-empowered their role 

as learners, and disempowered teachers. Regardless of socioeconomic setting, all students 

suggested desensitisation of learning about the Web. Teachers, to borrow from Foucault (1980), 

had a different historical genealogy. I inferred a conflict for them acknowledging students as 

equal in knowledge and power. Student 8/9B3 reinforced this: 

 

“One of the things you can tell might be preventing older generations, like other than 

millennials, like how they are not really learning computing and stuff as fast. It’s because 

they are so used to trying to understand something whilst they are trying to do it, whereas 

we have learnt to just accept it.”  

 

Students found non-traditional teachers and knowledge online. This gave them the power to 

experiment. In turn, this developed their knowledge in a circulatory pattern. But much of what 

they learnt lacked a formal framework, which impacted criticality. Teachers, in contrast, often 

saw the Web as a tool to augment learning. They knew less. Whereas their students felt part of 

the digital avant-garde. They craved learning opportunities. Teachers avoided them. Students, to 

them, were almost an enfant terrible. Whereas students saw teachers as creatures of habit. Ones 

not appreciating that the Web exists beyond the educational microcosm. This destabilised the 
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panoptic power structures in schools. So, my interviews identified a collision of the emergent 

properties surrounding teaching and learning about the Web.  

 

[Figure 3] presents an original interpretation informing to discourses on Web pedagogy. This 

shows my view of how teachers and students shared similar views, regardless of situ. Both 

groups were locked in a zero-sum power-counter pattern. Teachers traditionally hold all the 

knowledge, so power, in schools. The Web levelled the teacher and student. It made everyone a 

learner. This created a clash that desensitised both groups, all because of the Web. Meanwhile, 

age was an important factor in the lack of critical Web education. However, curriculum 

pressures, resourcing, collaborative staff/department politics, finances and qualifications played 

a role. As Student 8/9B3 identified, staff found it tough to gain relevant knowledge. This had a 

relationship to time/space pressures. Geography placed School A in a poorly funded local 

authority, reducing opportunities to retrain; an undergraduate degree was cheaper in one case 

than employing another teacher. School B had funding but faced gender preconceptions that 

influenced decision making.  

 

Both wealth and gender, then, were barriers to learning about the Web and programming, 

affecting all students. The significance of my two case studies being presented separately is 

important. It allowed me to show that, regardless of setting, the problems, issues and opinions 

of those in each school were very similar.  This, then, reinforced the hypothetical likelihood of 

replicability in other UK educational settings. Because of this, I can move forward with some 

confidence that decisions I make, arising from such a comparison, would be appropriate. It also 

informs others looking to replicate my study. What I gained, then, from approaching analysis 

this way, was the knowledge that the Web levels education. Such interviews informed my 

thinking about what aspects of learning both groups felt should be in my intervention, which 

reduced my bias. This highlighted the need to engage with students. Rather than, as in the case 

of gender and coding in this chapter, making assumptions about them.  

 

Many issues reported in this chapter show that views on teaching and learning the Web had 

similarity across all groups. Both this and the previous chapter, then, answered my first two 

research questions. This is because they showed insight from teachers and students, which 

confirmed the Web is not formally taught in schools as an organised pedagogy. Consequently, 

what remains to be done is to explore what an alternative way to teach the Web looks like. This 

is addressed in the next chapter, which focuses on using the insight gathered to identify topics 

within such an intervention. Modelling this offers one platform to gain a critical reflection about 

teaching the Web in schools.  
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Chapter 7 

Teaching the Web in Schools 

“The acquisition of knowledge is always of use to the intellect, because it thus drives out useless 

things and retains the good.” (Leonardo da Vinci) 

 

 

 

This chapter describes my experience of teaching six lessons to improve critical thinking about 

the Web. The pedagogical choices for the intervention derived from the findings of previous 

chapters, as elaborated in my methodology. Therefore, I use this chapter to analyse my 

experience of teaching the Web in schools. I frame this as a self-reflective enquiry and, as 

discussed in my methodology, I substantiate my own reflections against: 

 

• Student responses to a given intervention task I set them. 

• Student outputs measured against critical thinking aligned to Bloom et al. (1994). 

• Student formative assessment of learning. So, their opinion about the learning 

experience.   

 

The previous chapters went some way to answering my first two research questions, which asked 

how the Web is taught currently in schools and what the insight of two groups, teachers and 

students, was with respect to this. I demonstrated that the Web is not pedagogically taught in two 

diversely situated schools in the UK. I analysed data from the interviews and focus groups with 

teachers and students, exploring what both groups felt about a critical Web education. In this 

chapter, I will begin to answer my two remaining research questions. So, I will outline a teaching 

intervention, designed in response to the students’ and teachers’ views. This constitutes an 

alternative pedagogical approach to current Web education and allows critical reflection on 

delivering the lessons deployed in this intervention.  

 

Chapter 8 links directly to Chapter 7. In it, I analyse metrics created from student and teacher 

feedback, which detail what both groups felt about the conceptual format of the intervention. 

Both chapters together forge a foundational tentative framework for critical Web education. I 

have written this chapter as an action research log of my experience. In line with my 

methodology, I comment on design revisions. These are things I changed or felt needed changing 

in the future. This chapter focuses on insight from experience in-situ, not benchmarking student 

ability relative to effectiveness. My discussion, then, offers a lesson and task reflection of 

teaching in School A and B, which I compare and contrast through my own commentary. This 

is linked to student responses, reducing bias.  
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7.1 Approaches to Teaching the Web  

 

My resources were vetted by each school ahead of time and can be found in the [Resource Pack]. 

For clarity, in this chapter I will directly reference slides and specific teaching content via an 

[Appendix]. To recap my methodological process, I taught six lessons to two KS4 groups of 10 

students, one located in each of my case study schools. These were described in the previous 

chapters. From working with these schools, I immediately saw a need to change my original data 

collection method. This is because, as shown in my [Ethics Application], my proposed study had 

scope for both a blog and students answering ‘Wikipedia-edit knowledge questions’ after each 

lesson. Through discussion of pedagogy and critical thinking, I began to question what types of 

knowledge I wanted students to reflect in a limited access window. Did I, then, want them to 

simply repeat declarative knowledge and claim this was a measure of progression, or 

effectiveness, as a result of my teaching?   

 

I concluded that a summative method of data-collection was not suitable. This led to a design 

revision tied directly to the findings in the previous chapter. Students, as expressed in these 

chapters, did not want to be taught about the Web in an overly formalised way as they felt it 

neglected scope for individual expression and recognition of experience. School B, my first 

teaching location, also felt students had no experience editing Wikipedia, which was echoed in 

teacher’s feedback. Therefore, I reflected on the research function. I wanted insight from 

students studying the Web for the first time. A Wiki summative assessment would have 

encouraged students to replicate my words, muddying ‘their insight’ and decreasing the validity 

of my claims (Dede et al., 2002). So, I decided to make my data collection about students only 

writing an observational blog. I thus asked students to blog what was interesting or boring as a 

heuristic log (Airasian & Miranda, 2002). I wanted to empower students to reflect and learn 

through their own words. This sat better within my analysis of their interviews. It also reduced 

the Hawthorne Effect, which is a theory of research suggesting those measured adjust responses 

to please a researcher (Murchison, 2010).  

 

I made blogs anonymous (@numeric pseudonym) and this encouraged students, as will be 

shown, to comment honestly. This reduced my bias; if we both observed similarly, it suggested 

commonality (Cobb et al., 2003). WordPress was filtered in one school. So, I had to design an 

offline template [Appendix C]. I included feedback metrics and tweet-style pages to encourage 

students to comment on how they learnt. This is something they are seldom asked to do 

(Krathwohl, 2002). To make sure my students grasped an ethnographer-like role, which allowed 

me, and them, to observe one another unobtrusively yet focused such observation at the centre 

of learning, I adapted thinking by Hattie & Timperley (2007), noted in [Figure 4], into a guidance 
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model discussed at the start of the intervention [Figure 5]. [Appendix D, Slide 1-4] shows I began 

with the nature of critical thinking, ethnography and linked this to [Figure 5]. Doing so helped 

students offer a description of experience in the classroom. 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 4]: Hattie & Timperley (2007) Feedback Model to Enhance Learning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 5]: The Adapted Student Friendly Feedback Model Used in the Intervention  
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Drawing on Pollard’s (2008) criteria, discussed in my methodology, I included a Likert 

questionnaire [Appendix C] for students [Figure 6]. [Figure 6] avoided yes/no, because young 

people find absolutes hard to answer. Or, they satisfy a teacher by stating ‘yes’ (Hallet & Barber, 

2014). I also recognised a need to build a pathway that opened with a reflection by students. I 

wanted them to reflect on not only content, but also what skills (so, how) we learnt. 

Consequently, I used Bloom’s revised verbs (Krathwohl, 1998) to create a method of analysis 

concerning how students felt their critical thinking skills improved during the intervention. This 

is exemplified in [Figure 7 & 8].  

 

[Figure 6]: A Questionnaire Used to Enable Student Feedback 
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[Figure 7]: A Critical Thinking Verb Starter Activity from Lesson 1 PowerPoint 

 

I matched an early teaching component [Figure 7, Appendix D, Slide 4] to [Figure 8, Appendix 

C] to help students standardise their responses. This activity had two purposes in my research: 

to inform my thinking on their progression and condition them to think about what skills they 

were using (Wademan, 2005). My overall approach to research sought to level the teacher and 

student as mutually insightful observers, so I wanted to make students reflect and be self-aware 

of their own critical thinking skills in order to help them to identify how they were using certain 

skills more or less with respect to the Web (Hallet & Barber, 2013). 

 

[Figure 8]: Template for Self-Assessment Intro/Exit Starter/Plenary Activity 

 

7.1.1 Linking Interview Data with Design Decisions 

 

Askew’s (2002) ‘Performing the Nation’ shows the difficulties faced being an observer, teacher 

and fieldwork assessor. Askew saw students’ performances as a unique window and I echoed 
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this in my six tentative lessons. I decided what to include based on themes teachers and students 

commented on:  

 

1. Networks: the social and technical evolution found in the history of the Web. 

2. Literacy: sexuality and e-safety in social media without patronisation. 

3. Power: knowledge, gender and the role of women in technology.  

4. Privacy: personal data, encapsulated interest, surveillance and trust (validity). 

5. Philosophy: moral ethics, digital rights and the digital divide.  

6. Cognition: concentration, memory, study skills and personal learning free of assessment 

prescription, in order to promote independent exploration of the Web. 

 

To design learning objectives for these themes, and activities, I used Bloom’s revised critical 

thinking verbs. As stressed in my opening chapters, these promote criticality [Figure 9] 

(Krathwohl, 2002).  

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 9]: Exemplar Starter/Plenary Intended Lesson Objective FrontPage 

 

Anderson & Krathwohl (2001) draw on Bloom to suggest that learning needs ‘good questioning’ 

present. So, I used their format for all of my lesson planning: 

 

• Learning questions (reflective outcomes). 

• Instruction questions (finding ways to empower learners to lead enquiry). 

• Assessment question (use of formative assessment discussion points). 

• Alignment questions (relating instruction to other subjects/topics). 
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Due to the lack of specialism, I relied on non-specialist language to promote re-use [Figure 10]: 

 

 

 

 

 

 

 

 

 

 

[Figure 10]: An Example of Open-Ended Questioning in Lesson 2 

 

[Table 7] summarises how I blended elements of the interview data themes and my substantive 

positioning of the Web developed in my opening chapters over all six lessons. The decisions 

made here are too considerable to discuss at length. For example, personal questions impacted 

student responses in my interviews and I was an interloper. So, I avoided issues like pornography 

despite these having been identified in interviews. However, I tried to fulfil, as closely as 

possible, the interview themes.  

[Table 7]: Side-by-Side Table of Design Themes Added from Research Data 

Tentative Design 
Theme  

Lesson 
1 

Lesson 
2 

Lesson 
3 

Lesson 
4 

Lesson 
5 

Lesson 
6 

1. Web Networks Yes No Yes Yes No Yes 

2. Literacy No No Yes No No Yes 

3. Power No Yes Yes Yes No Yes 

4. Privacy No Yes No Yes Yes Yes 

5. Philosophy Yes Yes No Yes Yes Yes 

6. Cognition Yes Yes Yes Yes Yes Yes 

Thesis Chapter 
Theme/ WS Theme 

Lesson 
1 

Lesson 
2 

Lesson 
3 

Lesson 
4 

Lesson 
5 

Lesson 
6 

1. Social/Technical 
Theory  

Yes No Yes Yes No Yes 

2. The Sociotechnical 
Web 

Yes No Yes Yes No Yes 

3. Semantic Web No No No No Yes Yes 

4. Social Networks No Yes Yes Yes No Yes 

5. Web Architecture Yes Yes Yes Yes No Yes 

6. Web Innovation No Yes No No Yes Yes 
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7.2 Teaching the Web in School B 

 

I arrived on a frosty morning after a 30-minute trek. Greeted by a vista of green lawns and neo-

Victorian architecture, I felt underdressed and I readied an explanation about how research has 

shown students respond differently to clothing (Kyriacou, 1997). Instead, I was ushered into a 

relaxed staff room with a morning buffet and a balcony. Drink choices included sparkling bottled 

water. My contact took me to a Renaissance-like workshop/ICT classroom. I was left discussing 

Brexit with a technician, until a polite group of 10 immaculately dressed students arrived. 

 

7.2.1 School B: Observations from Lessons 1-3 

 

When delivering the intervention at School B, I taught three lessons in three hours, split over 

two weeks. This was not ideal, as it limited my scope for reflection to one substantive adjustment. 

As described, I began with [Slide 1-5] in Lesson 1 [Appendix D]. I focused on the nature of 

critical reflection and individual expression through the blog collection method. Students had 

previously self-assessed using Bloom’s verbs. One of my opening activities situated students in 

this pedagogical discussion by having them self-reflect on their critical thinking skills. This 

offered a scope of comparison for pre/post study. [Table 8-12] demonstrate a sample of the ten 

students, Student EXPB1-5, graded up to 10/10 regarding knowledge confidence. This offers a 

nice contextualisation of class typicality, through self-assessment.  

 

Critical 
Thinking Skill 

When I use the Web every day,  
I do this well:  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember  P  7 
Understand P   9 

Apply P   8 
Analyse   P 4 
Evaluate   P 3 
Create  P  5 

[Table 8]: Student EXPB1 Critical Thinking Initial Self-Assessment 
 

Critical 
Thinking Skill 

When I use the Web every day,  
I do this well:  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember P   8.5 
Understand P   8 

Apply  P  7.5 
Analyse  P  6.5 
Evaluate  P  6 
Create  P  7 

[Table 9]: Student EXPB2 Critical Thinking Initial Self-Assessment 
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Critical 
Thinking Skill 

When I use the Web every day,  
I do this well:  

What 
score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember P   9 
Understand P   10 

Apply P   8 
Analyse  P  6 
Evaluate  P  6 
Create  P  6 

[Table 10]: Student EXPB3 Critical Thinking Initial Self-Assessment 
 
 

Critical 
Thinking Skill 

When I use the Web every day,  
I do this well:  

What 
score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember  P  6 
Understand P   8.5 

Apply P   8.5 
Analyse   P 4 
Evaluate  P  6 
Create  P  6 

[Table 11]: Student EXPB4 Critical Thinking Initial Self-Assessment 
 

 
Critical 

Thinking Skill 
When I use the Web every day, 

 I do this well:  
What 
score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember P   8 
Understand P   7 

Apply  P  6 
Analyse  P  4 
Evaluate  P  5 
Create P   8 

[Table 12]: Student EXPB5 Critical Thinking Initial Self-Assessment 

 

Whilst subjective, informal self-assessment has been shown to help students position their 

learning towards a more critical reflection (Facione, 1990). As in the above and my interviews, 

students had not been taught to think about the Web critically with respect to analysis, evaluation 

and creation. As Student EXPB1 noted in their blog under this task, they used the Web for:  

 

“…homework and social media, don’t think about what I am doing, don’t remember 

things...” 

 

The task was therefore useful to ‘hook’ students. For example, Student EXPB2 discussed with 

the class: 



 163 

“Why remember everything when it’s not going away?” 

 

Student EXPB10 contrasted slightly from their peers, remarking:  

 

“I understand and evaluate the data well enough (working out how reliable is it and how 

relevant it is etc.) but I tend not to remember it completely, like a date for example.” 

 

Lesson 1 [Appendix D] began with my desire for critical feedback. I referenced this in lesson 

objectives [Slide 2, Appendix D] so all students knew what was expected. As Student EXPB4 

exemplified: 

 

“I was given a very clear idea of what was going to happen. I like the idea that it is not 

too structured and there isn’t a right or wrong way to do it. I feel this is much better than 

an IT lesson where it is copy this table or make this box yellow, things like that. The 

lesson is chill...” 

 

I then showed students a visual representation of the Web [Slide 6]. The task worked well to 

cement the idea that it was a rich sociotechnical phenomenon. Student EXPB7 described it as: 

 

“…a living entity. (The) Web is non-human and is as important as humans. I think that 

most people tend to just accept the Web as it is because they feel that if they think 

critically of the Web then they will become scared of the Web.” 

  

Student EXPB2 cautioned this was a big idea and suggested students might feel:  

 

“Thrown in at the deep end – potential for people to get very confused with the big 

philosophical questions.” 

 

Student EXPB5, however, seemed engaged by such a philosophical opening: 

 

“It would be interesting to watch this visual representation grow with the Web, 

although it would probably grow extremely fast.”  

 

I was surprised with how well the students grasped the levelling of social entities and technical 

protocols [Slide 7-17]. I opened the lesson to discuss this and built it up through student-led mini 

research activities over the lesson. For example, students began by looking up Sir Tim Berners-



 164 

Lee to position him in CERN during 1989 [Slide 12]. By the end of the lesson, students grasped, 

as EXPB3 exemplified, that:  

 

“Non-human things can shape our lives… everything you put online leaves a footprint, 

and that can restrict you.” 

 

Teaching an emphasis on knowledge and power seemed interesting to students. They devoured 

the knowledge and activities that unfolded over [Slide 16-22]. I noted they ‘acclimatised 

themselves to relational thinking about the Web’ and, as Student EXPB8 remarked: 

 

“It may seem stupid, but in reality non-human things can shape us as humans. For 

example, comments, photos or other elements can influence humans in a psychological 

power. These can directly and indirectly impact us as humans.” 

 

Student EXPB7 was enthused by the first lesson, reflecting:  

 

“This is really interesting and intellectually stimulating.” 

 

It was not surprising, then, that these students were able to answer the question: What is Web 

Science? For example, Student EXPB6 defined it as:  

 

“The study of the Web as a sociotechnical heterogeneous network. The study of the 

different aspects of the Web, how it affects and is affected by society.” 

 

Pleased with their progress, I introduced students to theorists from my literature review. For 

example, EXPB7 could apply Durkheim (1897) and Nietzsche’s (1886) concepts of anomie and 

egoism to how people will:  

 

“…surround themselves with people who they have things in common with…without 

rules you tend to see the worst in people.” 

 

Likewise, EXPB6 applied interpretative flexibility with an example better than my own. This 

suggests the need to challenge students with an intellectually comprehensive discussion about 

the Web, in order to promote criticality:  

 

“Technology can change society and society can change technology. Boehm system 

clarinets (modern French clarinets) were developed to accommodate the needs of the 
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clarinettist by rearranging the key work to the shape of the hand and consequently 

enabling them to play a full range of notes. Composing software was developed to enable 

the composer to play back their composition and alter it instantly.” 

 

At the conclusion of the lesson, I utilised the tweet-style activity from [Appendix C] to have 

students ask questions to substantiate their learning. Some questions showed critical thinking, 

such as:  

 

• Is the Web responsible for objective truths? 

• Will the Web become as clever and knowledgeable as humans in the years to come? 

• Can we separate the Web from the human race?  

• Why do we need to state our source for an image? 

 

Students answered these across the classroom. This helped consolidate learning by using peer-

collaboration to teach others, as EXPB4 reinforced:  

 

“*still confused with sociotechnical heterogeneous network* Just as I was writing this 

I heard a fab explanation got it now!” 

 

It laid a foundation for the next lesson into the concepts of truth, knowledge and power 

[Appendix E]. As Student EXPB3 remarked:  

 

“…from someone else’s POV, the lie will be the truth for them.” 

 

Revising this in the classroom, I exemplified the pseudoscientific Mandela Effect via 

Berenstein/Berenstain Bears. This is a concept echoing debates on ‘false memory’ influenced by 

‘truth’ online and via societal consensus (Loftus, 1974; 1975; Storbeck & Clore, 2005). As raised 

in interviews, students also felt truth was influenced by trending. So, I linked their browsers to 

[Figure 11]: 
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[Figure 11]: Twitter.com Tweet- Online Editing of Berenstein/Berenstain Bears 

 

This led to a debate about the relationship between false memory, group influence, truth and the 

Web. Students felt that the Web determined truth, as EXPB5 remarked:  

 

“…rumours become the truth, the truth becomes the untrue.” 

 

I considered revising Lesson 1 to include more about this. It is necessary to say why I chose not 

to (Plomp & Nieveen, 2013). Helpfully, EXPB2 blogged the answer:  

 

“I think that this may be a little too complicated for some people for just 1 lesson.” 

 

Student EXPB1 also echoed this: 

 

“…maybe split this lesson up a little to avoid such information overload.”  

 

However, they felt the lesson itself unfolded well:  

 

“I was confused at the beginning but am beginning to understand now!”  

 

The students suggested I remove single lessons; they felt teachers might rush content into one 

lesson. [Figure 12] compared to [Figure 9] shows this modest revision was carried out throughout 

all resources.  
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[Figure 12]: Revised Starter/Plenary Intended Lesson Objective FrontPage 

 

Despite the simplicity of this revision, it made sense from a blogging perspective; students 

wanted to construct narratives without compartmentalising the lesson into one thing. By using 

formalised lessons, I was encouraging them to think in singular terms. This led me to note a 

future area of research, investigating how the Web has redefined the design of teaching pedagogy 

by necessitating a multidirectional, rather than linear and compartmentalised, design. This 

became clearer in Lesson 2; EXPB6 tried to explain the Google PageRank algorithm [Figure 13] 

and this was not in my material. Lesson 2 [Appendix E] focused on knowledge and power, 

suggesting that as I increased their knowledge about the Web, students were more empowered 

to investigate. Whilst the algorithmic expression is off, [Figure 13] shows thinking of a student 

who had never studied coding in school:  

 

 

 

 

 

 

 

[Figure 13]: Student EXPB6 Blog Workbook Extract of Google PageRank Formula  

 

This was continued throughout Lesson 2; the students began to apply knowledge to their own 

usages of the Web, analysing how and arguing why wider thinking had relevance [Slide 2-12]. 

Notably, this became most apparent in the three activities of the lesson [Slide 9, 15 & 17]. 

Student EXPB3 suggested Mark Zuckerberg’s plan to offer free mobile data would: 
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“…win him a lot of support, but I never thought people having phones would be more 

important than ending world hunger.” 

 

Student EXPB7 was able to develop a critical analysis that linked the underpinning discussions 

carried out in earlier learning, tied to surveillance, knowledge and power, to the task:  

 

“However, it would mean that everything people do while using this plan would be able 

to be monitored by Facebook.” 

 

Students overall showed an ability to re-relate this discussion to core knowledge about Foucault, 

introduced at the end of the lesson. For example, EXPB7 remarked: 

 

“Facebook is like a prison. The guards are Facebook and then we are both guards and 

prisoners. We choose to stay in the prison and so we are guards but the main guards are 

Facebook.” 

 

The sophistication of their application of knowledge increased as students advanced in learning 

tasks. On Facebook.com, Student EXPB4 added to their initial argument to suggest:  

 

“You can pick your username, what you write and what you post; this gives you the idea 

of control. They try to stop the idea that you are being watched and try to hide it. But in 

fact they can watch your every move. But looking at it in another view, we don’t actually 

need Facebook, but it makes it seem like you do. Social media is like a prison.” 

 

At the end of [Lesson 2] I noted ‘fatigue due to back-to-back lessons’ so I lept from [Slide 15] 

to the cover-page task on [Slide 17]. The use of visual design activities offered relief and scope 

for cross-curricular learning with Art/Design. In reply to [Slide 15] Student EXPB2 remarked: 

 

“I am definitely not fussed. I do believe that everyone should have privacy, however, 

when you sign up to something (e.g. a social media site, contract), you should be aware 

that people will be able to see what to post and the company/person that you sign up to 

will be able to see too.”  

 

They then directly linked this to their production of a cover page that consolidated their thinking 

for non-specialist peer audience [Figure 14].  
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[Figure 14]: Student EXPB2 Blog Workbook Extract of a WIRED Style Cover Page 

 

The range of outputs was different, but showed commonality in critical thinking, as shown in a 

comparison of [Figure 14 & 15].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 15]: Student EXPB5 Blog Workbook Extract of a WIRED Style Cover Page 
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Even when students did not write extensive amounts, they still reflected an ability to think and 

cite properly, which is an important study skill I incorporated into the task [Figure 15, above]. 

EXPB5 also tried to exemplify their own views about privacy rights and user agreements in a 

personal way:  

 

“There is a South Park episode which (although obviously is exaggerated for 

entertainment) essentially has a condition which means those who agree to a software 

update have to agree to experimented on.” 

 

This shows the student also understood their task was to communicate knowledge in a way 

comprehensible to their peers. Apple.com is, also, prevalently debated, suggesting they grasped 

contextual relevance in forming an argument (Roberts, 2016). In Lesson 3 [Appendix F], due to 

back-to-back lessons, I started teaching from [Slide 12-14], introducing Technological 

Determinism and SCOT. Whilst student responses suggested critical thinking about these topics, 

it makes sense, given my thesis positioning, to prioritise their engagement with Latour (1991), 

which followed [Slide 17-20]. Teaching ANT to 14-year-olds produced a range of interesting 

responses, Student EXPB4 remarked: 

 

“I understand the first part about different bits being linked together but then it is getting 

quite complicated… to get a job in uni say you understand Latour’s theory.” 

 

What I found fascinating, however, was that they not only related ANT to the discussions of 

SCOT and Technological Determinism, but applied it to their usage. Student EXPB6 tried to 

visually trace relational actor networks engaged in the process of translation in their blog, as 

noted in [Figure 16]:  

 
 

 
 

 
[Figure 16]: Student EXPB6 Blog Workbook Extract of ANT Translation Sketch 
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Moreover, they succinctly described ANT:  

 

“Heterogeneous (different) networks made up of social and technical actors. We refer to 

these as human and non – human. We investigate actor networks by following focal 

actors. These are the most important and have knowledge about the activity of others, 

so can enrol them in practices.” 

 

Given the complexity of this learning, I felt we may be presenting content and arranging subjects 

in an inherently compartmentalised manner unsuited to student’s daily practice. After all, 

Student EXPB7 was able to describe ANT as:  

 
“Heterogeneous networks made up of social and technical actors equally making 

performances. Everything is interdependent, or an interdependent phenomenon. 

Ontologically levelled- no hierarchy because knowledge=power. (Latour) said that the 

thing with the most power, regardless of if they are human or non-human, is the thing 

with the most knowledge.”  

 

Differences were apparent in student’s understanding of ANT. However, grasping the simpler 

concepts inherent to the Web is a real achievement. A Top Trumps activity worked well to help 

students weigh up the power of an actor [Figure 17]. I had hoped for non-human actors on the 

cards [Figure 18 & 19]. So, in the next school, I would reorganise the activity by allocating 

human and non-human to students. In addition, I would standardise the grading system, to make 

the game playable.   

 

 

 

 

 

 

 

 

 

[Figure 17]: Student EXPB4 Blog Workbook Extract of a Top Trump ANT Card 
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[Figure 18]: Student EXPB3 Blog Workbook Extract of a Top Trump ANT Card 
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[Figure 19]: Student EXPB1 Blog Workbook Extract of a Top Trump ANT Card 
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7.2.2 De-emphasising The Knowledgeable Other 

 

I had a week between sessions; I had to deliver three lessons in one session. This break enabled 

some lesson tailoring. I had not anticipated students’ independent ability to research information 

and critically contextualise their blogs. They exceeded my expectations and I became aware of 

myself as a knowledgeable other not a facilitator. For example, Student EXPB4 demonstrated in 

[Figure 20] a critical response to the privacy visualisation task in Lesson 2 [Appendix F, Slide 

15-22].  

 

 

 

 

 

 

 

 

 

 

[Figure 20]: Student EXPB4 Blog Workbook Extract of a Privacy Debate Task 

 

So, I redesigned Lessons 4, 5 & 6 [Appendix G, H & I] to be more student-led through group 

debate in order to increase challenge. To do this, I removed my knowledge exposition and shifted 

‘thinking points’, where I explained a lot on paper, to ‘discussion points’ that required research 

alongside peer collaboration (Earl, 2003). [Figure 21] shows a slide from Lesson 5 tailored in 

[Figure 22].  

 

 

 

 

 

 

 

 

 

 

 

[Figure 21]: An Extract of Slide 5 From Lesson 5 Before Revision 
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[Figure 22]: An Extract of Slide 5 From Lesson 5 After Revision 

 

7.2.3 School B: Observations from Lessons 4-6 

 

I continued this student-emphasis through the discussion points of Lesson 4 [Appendix G, Slide 

1-9]. I then introduced students to Semantic Web ontologies [Slide 10-14]. The idea of a triple, 

and the descriptive language used in ontology building, can be a useful study skill to consolidate 

complex information. I noted at the time that the relational premise seemed well received by 

students, which reflected in their responses. [Figure 23] shows how I used an example, the pizza, 

to teach about a triple. In line with my revision, however, I allocated a lot more time to students 

working through their own applications of semantic ontologies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 23]: An Extract of Slide 16 From Lesson 4  
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As [Figure 24] shows, students grasped ontology building. I was surprised by the ability of 

students to link this concept to the Boolean search query problem, articulated as a purpose of 

using ontologies to teach machine-readable context [Appendix G, Slide 10-12]. 

[Figure 24]: Student EXPB5 Blog Workbook Extract of a Modest Pizza Ontology 

 

I did not teach students about restrictive properties. Yet, Student EXPB2 ‘tweeted’ in the lesson 

blog: 

 

“Could you say Pizza has[no]Topping?”  

 

This led to an animated debate among students about the merits of excluding information in the 

context of [Appendix G, Slide 10-12]. Some students applied restrictive and inclusive properties 

in their blogs as a result of this, as shown in [Figure 25]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 25]: Student EXPB6 Blog Workbook Extract of Restrictive Property Triple  
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Again, the back-to-back nature of lessons led to some blurring of time allocations for tasks. 

Unfortunately, I could not get as far with ontologies as I liked. I had thought students would 

struggle to grasp triples but this clearly wasn’t the case; some impressive but incomplete 

ontology maps emerged, such as [Figure 26] created by Student EXPB1: 

[Figure 26]: Student EXPB1 Blog Workbook Extract of Partial Complex Ontology  

 

Several other students mirrored this; Student EXPB4 used colour coordination to denote the 

variable parts of the triple, as shown in [Figure 27]:  

[Figure 27]: Student EXPB4 Blog Workbook Extract of a Complex Ontology  

 

Lesson 5 [Appendix H] realised some similarly impressive debates. Much of this was not 

blogged because students preferred to talk in class. However, there was evidence of their 

engagement and critical thinking in the blogs. Student EXPB1 used their blog to visualise their 

argument [Figure 28]. This shows how the student evaluated the possibilities for and against 

their position as part of a critical thinking process. In Lesson 5 [Appendix H, Slide 11], for 

example, discussion of Asimov’s 3 Laws of Robotics led students to create similar rules for the 

Web; this could have easily made up an entire additional lesson.  
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[Figure 28]: Student EXPB1 Blog Workbook Extract of IOT Debate Notes 

 
Moreover, it evidenced that some students had a greater implicit awareness that could be built 

up to further their critical understanding of complex political issues. Due to such similarities in 

other blogs, for the main activity of Lesson 6 [Appendix I, Slide 3] I stripped out context 

prompts. [Figure 29] showed how Student EXPB4 grasped the lesson content and applied an 

amusing informal flavour of their personality:  

 

[Figure 29]: Student EXPB4 Blog Workbook Extract of Witty Meme Applied to Task 

 

Through empowering students with creative freedom, the heuristic nature of the blog shows an 

effective way to promote critical thinking about not just what they learnt, but also how. For 

example, Student EXPB5 offered advice that this series of lessons: 

 

“If there was a bit more practical work, which didn’t involve diagrams, like standing up, 

I think it would be easier to focus on and enjoy.” 

 

Kinaesthetic learning is active, so needs a large classroom, a limitation of my approach. 

However, this also raises the question of whether this aspect of educational pedagogy was 

addressed by the National Curriculum for Computing. This student still felt the learning process 

was valuable, describing how we: 

 

“…let computers get into our homes and lives and how we are all in a prison which we 

can never escape...” 
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Likewise, Student EXPB7 reapplied key thinking from all the lessons into one paragraph:  

 

“Knowledge and power influence the Web and us as, according to Latour’s actor- 

network theory, whatever thing with the most knowledge, regardless of if they are 

human or non-human, is the thing with the most power.” 

 

Students showed progression. Student EXPB6, for example, demonstrated thinking that 

reinforces why students this age need a challenging pedagogy about the Web, not just e-safety 

assemblies:  

 

“Web Science is a sociotechnical heterogeneous network containing sociotechnical 

heterogeneous networks. This description embraces the elements of the Web as human 

and non-human and recognises the equality between these two subsets of components 

as well as the relation between social and technical components that are intradependant 

with components of other networks, all within the Web. It is also useful when studied in 

relation to everyday networks.” 

 

They also offered a justification for the teaching of the Web as a subject to students, who could 

use: 

 

“…this information and other, related knowledge to help make informed choices with 

regard to the web and develop a better understanding of it. I believe this information is 

important to learn because it helps people to evaluate the consequences, both direct and 

indirect of enrolling in these networks, in addition to learning the reasons for these 

consequences and the nature of the action that has caused them.” 

 

Upon completion of the lessons I taught, students identified improvements to their analytical and 

evaluative thinking skills [Table 13-17], when compared to [Table 8-12]. This was echoed in 

their blogs. For example, Student EXPB1 noted:  

 

“I have learnt a lot more about the Web and I definitely understand it more. I evaluate 

what I read and watch more and can comprehend the idea of networks.” 

 

Likewise, Student EXPB2 remarked:  

 

“This course has really helped me think more and analyse the Web in a more complex 

way that I didn’t realise was so beforehand.” 
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Therefore, I was excited to move on to School A and see if this was replicated in a different 

setting.  

 

Critical 
Thinking Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember P   9 
Understand P   9 

Apply P   8 
Analyse P   8 
Evaluate  P  7 
Create P   8 

[Table 13]: Student EXPB1 Critical Thinking Exit Self-Assessment 

[Table 14]: Student EXPB2 Critical Thinking Exit Self-Assessment 

 

[Table 15]: Student EXPB3 Critical Thinking Exit Self-Assessment 
     
 

Critical 
Thinking Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember -   8 
Understand -   9.99 

Apply  -  5 
Analyse  -  5 
Evaluate -   8 
Create -   8 

[Table 16]: Student EXPB4 Critical Thinking Exit Self-Assessment 

Critical 
Thinking Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember /   9 
Understand /   9 

Apply /   8.5 
Analyse /   7.5 
Evaluate /   8 
Create                             /   /  7 

Critical 
Thinking Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember /   9 
Understand /   8 

Apply /   8 
Analyse /   7 
Evaluate /   7 
Create  /  6 
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Critical 
Thinking Skill 

After learning Web Science, I believe I can now do 
this better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember  -  5 
Understand -   7 

Apply  -  4 
Analyse  -  5 
Evaluate -   8 
Create -   9 

[Table 17]: Student EXPB5 Critical Thinking Exit Self-Assessment 

 

7.3 Teaching the Web in School A 

 

School A is a contrast to School B. A remote mishmash of state-maintained buildings in Middle 

Earth. Penitentiary gates, which run around the site, photograph you on entry. An impressive, 

albeit Orwellian, safety measure, it is less-than-ideal when you arrive in a rainstorm. I was 

teaching at 9.05am. So, I taught my first lesson, to much amusement, dripping water on the floor 

of the innovation suite, a bespoke classroom allocated to me all week. Think slouching chairs 

and Chromebooks with tea/coffee facilities. Like School A, the 10 KS4 students were polite and 

engaged. The school, enthused by my research aim, asked me, when I arrived, to teach 14 

students in a KS3 (Year 9) class and five students in a KS5 (Year 13) class. They also asked me 

to give a lecture to 30 parents and deliver the full intervention to six ITT PGCE teachers, as I 

discuss in Chapter 8; all reduced my time for revisions.  

 

7.3.1 School A: Observations from Lessons 1-3 

 

I delivered my KS4 lessons as two-hours/two-lessons over three consecutive days. The first 

lesson was hindered by laptops needing charging. So, [Appendix C] was transferred mid-lesson. 

I noted ‘anyone who claims non-humans do not have power has never been levelled by a 

classroom set of laptops.’ Because of these complications, I taught Lessons 1-3 [Appendix D-F] 

via group debate and gained less data. [Table 18-22] again presents a sample of the self-

assessment data provided by Student EXPA5-9: 
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Critical 
Thinking 

Skill 

When I use the Web every day, I do this well:  What score? 
Agree Neither Agree nor 

Disagree 
Disagree /10 

Remember   / 6 
Understand /   9 

Apply   / 10 
Analyse   / 3 
Evaluate /   8 
Create   / 10 

[Table 18]: Student EXPA4 Critical Thinking Initial Self-Assessment 

 
Critical 

Thinking 
Skill 

When I use the Web every day, I do this well:  What score? 
Agree Neither Agree nor 

Disagree 
Disagree /10 

Remember agree   8 
Understand agree   7 

Apply agree   7 
Analyse agree   6 
Evaluate agree   7 
Create  agree  5 

[Table 19]: Student EXPA5 Critical Thinking Initial Self-Assessment 

 
Critical 

Thinking 
Skill 

When I use the Web every day, I do this well:  What score? 
Agree Neither Agree nor 

Disagree 
Disagree /10 

Remember /   7 
Understand /   8 

Apply /   8 
Analyse  /  9 
Evaluate  /  8 
Create  /  8 

[Table 20]: Student EXPA6 Critical Thinking Initial Self-Assessment 

 

Critical 
Thinking 

Skill 

When I use the Web every day, I do this well:  What score? 
Agree Neither Agree nor 

Disagree 
Disagree /10 

Remember  /  7 
Understand  /  7 

Apply  /  7 
Analyse /   9 
Evaluate /   8 
Create  /  6 

[Table 21]: Student EXPA7 Critical Thinking Initial Self-Assessment 
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Critical 
Thinking 

Skill 

When I use the Web every day, I do this well:  What score? 
Agree Neither Agree nor 

Disagree 
Disagree /10 

Remember  X  6 
Understand   X 1 

Apply X   7 
Analyse X   6 
Evaluate X   8 
Create   X 2 

[Table 22]: Student EXPA8 Critical Thinking Initial Self-Assessment 

 

Again, we see students’ uncertainty about analysing, evaluating and synthesising insights about 

the Web. Comparatively, they did self-grade more positively than their peers in School B. 

However, as shown in the previous chapters, these students have studied coding since 2014. My 

blogging data collection method did create one real issue; students liked the informal nature a 

little bit too much. [Figure 30] shows how this ensured not only transcription, but translation of 

some data: 

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 30]: Student EXPA4 Blog Workbook Extract of Lesson 3 Observations 

 

EXPA4’s unusual shorthand aside, they researched independently that ‘Professor Leslie Carr’ 

was an actor in Web Science. This shows application, given he isn’t in my resources and I would 

have referred to him as Les. So, I didn’t teach about him. Lesson 1 [Appendix D] worked in a 

manner to School B. These students had a grasp of a relational network. This made it easier to 

lead them to think about different social and technical actors in networks, shaping their response 

to [Appendix D, Slide 13]. For example, Student EXPA2 could quite confidently identify the 

actors in Youtube.com as:  
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    “1. URI, HTTP, and HTML. 

      2. Person who makes the video. 

      3. People who film the video. 

      4. Advertisers. 

                   5. Servers. 

                   6. Data centres. 

                   7. Google analytics. 

                   8. Lighting & props. 

                   9. Audience. 

                   10. Anti DDoS services.” 

 

EXPA2 also showed a similar application of understanding and confidence when describing 

the Web as a place where:  

 

“…people share information and ideas on different websites that are powered by 

universal programming languages that are shared between multiple platforms. Different 

people interact with others. Some people have more power than others.” 

 

The first lesson worked well to engage students and I feel the informal blogging mechanism was 

vital in sustaining their engagement and helping me offset situational problems that impacted 

the lesson, such as broken laptops. As Student EXPA9 demonstrated, students were fully 

prepared to write what they thought and this furthered the validity of my own judgements: 

 

“I feel hungry and a little bit tired. It is quite relaxing and calming it’s not tense or 

stressful like normal lessons no one is shouting or yelling which is good so I don't get a 

headache.” 

  

The chaotic start led me to move on to Lesson 2 [Appendix E] sooner than usual and this was 

echoed in the blogs, as Student EXPA8 commented:  

 

“…the lesson is informal and insightful into what goes on behind the scenes and why it 

happens but perhaps it was a little fragmented and a little too fast.” 

 

I was aware of this in-situ and attributed it to the chaotic start. So, I paced the next lesson slower 

and explained thoroughly the independent study tasks [Appendix E, Slide 2-12]. I noted that ‘12, 

not six, lessons’ would have been ideal; an entire subject would, of course, be even better. So, I 

pulled back to focus on three activities that worked well in School B for Lesson 2 [Appendix E, 
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Slide 9, 15 & 17]. I found, again, interest in knowledge and power. As Student EXPA3 

relationally described in their blog: 

 

“…if someone with a lot of power, especially like Trump who influences a lot of people 

on social media, it could be very dangerous because seeing the amount of people who 

like this might make Trump feel that his ridiculous tweets are agreed with by the public.” 

 

Perhaps, as a traditionally depowered group in schools, students enjoyed learning about this 

relationship in a manner, the blogs, that they felt empowered by as they could say what they 

wanted freely? I found similar evidence of reasoning during the task requiring analysis of Mark 

Zuckerberg’s plan to offer free mobile data. For example, Student EXPA8 balanced:  

 

“It is good as it gives more people access to the internet and allows them to stay 

connected but it is bad as these people have no other ways to do this meaning they cannot 

contrast it to other medias and decide if it’s good or bad additionally they don’t know 

about the advertising money being gained… it inflates his site if 90% of the world’s 

population used his services.” 

 

Student EXPA3 grasped the circulatory nature of both and applied it to the task:  

 

“It also means that developing nations will be able to access more information and 

therefore be able to develop further and provide better living standards for people in 

those nations. People will get more jobs and business opportunities. However, it does 

mean that Mark Zuckerberg will gain a lot of power over developing nations. This power 

will be even more because people aren’t educated as well so they will be believing fake 

news more.” 

 

Student EXPA10 openly stated that they disliked writing due to specific educational needs. 

However, they showed an ability to link ideas; this is why I felt summative assessment would be 

unsuitable. I could not foresee the ability of each student, or their needs. The blogs were informal 

and reduced pressure for students, who could then write intuitively. This student remarked: 

 

“…everybody can do whatever they want to on the Internet…” 

 

Which they linked to Facebook.com, noting that people often think what they read on 

Facebook is:  
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“…true and they (are going) to get every(thing) wrong and thin(k) people that are bad 

are good and people that are goo(d) are bad.” 

 

When investigating student responses ahead of Lesson 3 [Appendix F, Slide 3-8] I discovered 

they agreed with my view of the learning process. Student EXPA6 noted:  

 

“I thought that yesterday’s lesson was very good and informative; I think it is dangerous 

for such powering people to post things like this because it could be offensive to some 

people and he (Mark Zuckerberg) could lose control.” 

 

This student also showed uncanny insight. At the start of Lesson 3 [Appendix F], they applied 

this to a pizza theme, which echoed Lesson 4 [Appendix G]:  

 

“In many ways our network is like a pizza. We populate it with actors who are like 

ingredients… once we have all the actors arranged in our visualisation, we can begin to 

“trace” how they all react and connect to one another. Rather than a hierarchy, we see 

things with equality; you cannot have the network without all the actors.” 

 

Whilst Student EXPA9 remarked: 

 

“What I enjoyed last lesson was the fact that everyone was relaxed it wasn’t like any 

other lessons.” 

 

What I found effective was relating learning to everyday usages of the Web, so making it relevant 

[Slide 5 & 10]. For example, discussing Donald Trump’s then recent tweets about nuclear war. 

This helped Student EXPA1, like a few others, to relate learning in an interdisciplinary way. 

EXPA1 studied history, which emphasised using Web education as a vehicle to map cross-

curricular learning and assessment:  

 

“136,000 favourites about nuking N.Korea and 146,000 died in Hiroshima and now our 

nukes are 1000 times more powerful than the nukes that fell on Nagasaki and 

Hiroshima.” 

 

In Lesson 3 [Appendix F], because of the overnight gap, [Slide 1-9] helped me recap discussions 

on knowledge and power. It made sense to have clear start points with some evidence of prior 

reflection. Here, I prioritised students’ engagement with Latour’s (1991) thinking [Slide 17-20]. 

Drawing on my experience in School B, I tried to introduce kinaesthetic learning about 
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enrolment in levelled actor-networks. So, I used the extra space in this classroom to have students 

parody a primary school play, each taking an ironic role of a human or non-human actor. This 

worked, as Student EXPA6 remarked: 

 

“…yesterday’s session was better than the first lesson because there was more games 

and activities involved and it was more informative.” 

 

Comparing a network performance akin to a play, I asked the class to direct outcomes of stability 

in the play. For example, they introduced disasters, directing one student to explode as a non-

human stage light. Another dropped a metaphorical broadsword and impaled a human actor. This 

solidified their understanding of network fragility and the role of focal actors that keep things 

together [Slide 17-18]. This kinaesthetic learning worked well, as Student EXPA2 commented: 

 

“I learnt a lot of new concepts and how in networks if something fails the whole network 

might fail for example in a theatre if the stage lights break you cannot see the play.” 

 

Moreover, they were able to apply this to discussing the Web. Student EXPA6 remarked: 

 

“…once we have all the actors arranged in our visualisation, we can begin to “trace” 

how they all react and connect to one another. Rather than a hierarchy, we see things 

with equality. You cannot have the network without all the actors.” 

 

Student EXPA9 visualised this [Figure 31], suggesting students who disliked writing at length 

used the informality of the blog to consolidate information their way. This reinforced its validity 

as a data collection methodology because, had I just used questions and answers, I might not 

have any data from the student:  

 

 

 

 

 

 

 

 

 

 

[Figure 31]: Student EXPA9 Blog Workbook Extract of a Modest ANT Tracing 
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In future iterations, students could be assigned human/non-human cards/roles and tasked to 

kinaesthetically exemplify the relationships in actor-networks on the Web. Making it meaningful 

but simple was key; one student referenced relationships as networks. This led to a discussion 

of a cross-curricular theme, that of contraception. Frequently, schools show students a visual 

map of a person connected to sexual partners. I noted, by ‘asking the students if this was the case 

for them (it was), I was able to revise this map using the similar circle representations for a 

human. But, I dropped in a triangle to represent the use of a condom. This exemplified its power 

as a non-human in disconnecting an entire section of the actor-network’. The method worked to 

emphasise the equality and power of non-humans over humans, as Student EXPA1 remarked: 

 

“…once we have all the actors arranged in out visualisation, we can begin to trace one 

another. Rather than a hierarchy we see things with equality; you cannot have the 

network without all the actors.” 

 

Whilst Student EXPA3 exemplified: 

  

“…take any aspect of the network out the network will not work, although some parts 

of different aspects of the network are not essential… when it comes to the web society 

and technology are inseparable; it’s a hybrid mess of SCOT and moors law.”  

 

I found evidence that some students grasped an actor can itself contain a network. Student 

EXPA7 amusingly visualised this in [Figure 32]. So, in a different environment with a 

comparatively lower overall ability in higher sets, students grasped ANT similarly to those in 

School B. The Top Trumps activity worked well and my revised approach of allocating human 

or non-human encouraged this because it meant that, upon sharing their cards, students gained a 

better range of resources to play the game with, in order to consolidate their understanding 

[Figure 33-34]. Upon reviewing their outputs, such as those in [Figure 33 & 34], had I more 

time, I could have used the responses to the questions on the cards to generate discussion about 

the application of counter-power. For example, between organisations like W3C and GCHQ, 

who have different views of privacy and could have served as a point of interesting class debate.  
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[Figure 32]: Student EXPA7 Blog Workbook Extract of Smiley ANT Hybrid Network 
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[Figure 33]: Student EXPA2 Blog Workbook Extract of a Non-human ANT Top Trump 
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[Figure 34]: Student EXPA2 Blog Workbook Extract of a Non-human ANT Top Trump 
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7.3.2 School A: Observations from Lessons 4-6  

 

Like in School B, I continued the thematic context of knowledge and power in the opening 

discussion points of Lesson 4 [Appendix G, Slide 1-9]. As with School B, my focus in this lesson 

was to introduce students to Semantic Web ontologies, discussing this over [Slide 10-14] and 

paying particular attention to how it can be used to solve problems tied to contextualisation of 

information [Figure 35].  

 

[Figure 35]: Exemplar of Slide 5, Lesson 4 Thinking Point 

 

Unfortunately, technological issues persisted with the Chromebooks. So, I had to resort to mind 

maps on whiteboards using marker pens. As Student EXPA3 remarked:  

 

“The only bad things about these lessons are that they have to replace other lessons 

and I hate the chrome books...” 

 

Despite a lack of ontologies to present, students showed critical thinking in their blogs after the 

task. For example, Student EXPA9 stated: 
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“…the world is like our pizza base. The sauce is the ocean and land. The cheese is the 

trees and animals and we are the final topping and yet we are asking for more and 

eventually just like a pizza too many toppings will ruin it… this links into technology 

because one minor detail can corrupt or destroy the entire system.” 

 

This showed they grasped how fragile ontology building is; too complex, or inconsistent, and 

the whole thing implodes. Usually crashing Protégé, a popular ontology builder. Students 

engaged with ontologies to varying degrees of comfort; many mapped their families and, due to 

ethics, I could not photograph these. However, students grasped the concept well, as exemplified 

by Student EXPA6:  

 

“…searching: paw + patrol + etc. each word is not understood by machines without 

semantic logic; with semantic ontologies machines can understand context and not 

associate these phrases… to a computer, an ontology is an elaborate mind-map that 

describes relationships.” 

 

Upon opening Lesson 5 [Appendix H], the class wanted to know why 1BTC=$10,000, a 

landmark reached on my last day of teaching. So, I revised my opening and made Bitcoin a hook 

ahead of [Appendix H, Slide 2-10]. This realised group debate, a method of learning about the 

Web also preferred in School B. Student EXPA7 weighed up the sociotechnical impact of non-

human driverless cars very well, arguing they:  

 

“…would need frequent updates about new roads and if the system broke somewhere or 

something happened that wasn't meant to it would be catastrophic and lead in many 

injuries and deaths and it would allow our cars to have a backdoor entrance to being 

hacked meaning you are at massive risk for...”  

 

I noted that ‘making students read their arguments aloud led their peers to evaluate their views’. 

This pushed for critical thinking by making students defend their positions. In the future, I would 

make this a formal revision. So, I would have the students critique one another’s thinking in their 

blogs, perhaps by putting them online and enabling commentary feedback. Student EXPA8 

showed this but was the only student to do so confidently. Therefore, I feel that a stronger 

structure is needed to get students to do this more habitually. Perhaps through combining it with 

ANT mapping of human and non-human actors, to get them to neutrally weigh up pros and cons. 

This is a hallmark of critical thinking, as discussed previously. When analysing the Internet of 

Things, EXPA8 remarked: 
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“…from 6pm, all devices will start filtering blue light and dimming brightness to give 

us better sleep. On the flip side, what if someone hacks into your smart door and steals 

your valuables, or made a jammer that would tell all smart devices to turn off, making 

some tasks impossible. Or on the less obvious side, we could be manipulated by 

companies more than ever before, making ads more and more targeted which isn’t 

inherently bad but when companies use it maliciously they can pressure us into doing 

stuff.” 

 

Interestingly, like in the student interviews, the concept of access equality was something many 

felt strongly about. For example, Student EXPA2 noted after their debate: 

 

“Augmented people would divide society into the rich and the poor due to the rich 

making themselves “superior” to the poor. This would make the class divide even 

larger…” 

 

All of the students showed application of learning, evaluation and synthesis during their 

rationalisations for the three laws task [Appendix H, Slide 11]. Student EXPA8, for example, 

argued that:  

 

          “1. Institutions may not block what you can and cannot do for the pursuit of profit. 

     2. Censorship is only permitted is agreed upon by an international democratic process. 

     3. Data may be used to advertise but it must be clearly disclaimed and may not be used       

         to trigger emotional weaknesses.” 

 

I was impressed by the complexity of their discussion arising from Lesson 6 [Appendix I, Slide 

1-3]. Time ran short. I still gained some evidence that showed students could analyse and 

evaluate what to impart to their peers. For example, Student EXPA1 remarked we should study 

the Web as it: 

 

“…gives a whole new perspective to the Web, technology and society. For example, I 

learnt that people behave differently when monitored this is the same for the Web. I also 

had a debate whether society shapes technology or where technology shapes society. I 

think this DEFIANTLY should be on the national curriculum and a GCSE/ A-level 

option.” 
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Student EXPA3 applied knowledge about the Web to empowerment, which was a direct 

reflection on Lesson 2:  

 

“…having a lot of knowledge means that one will have a lot of power.” 

 

Overall, when I reviewed all the blogs it seemed clear that students again felt the intervention 

worked well; [Table 23-27] shows they felt that it improved their criticality relative to their 

starting point beforehand [Table 18-22].  

 

 

Critical 
Thinking 

Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember 7   7 
Understand 10   10 

Apply 10   10 
Analyse 10   10 
Evaluate 10   10 
Create 8   8 

[Table 23]: Student EXPA4 Critical Thinking Exit Self-Assessment 

 

Critical 
Thinking 

Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember agree   7 
Understand agree   7 

Apply agree   8 
Analyse agree   8 
Evaluate agree   8 
Create agree   6 

[Table 24]: Student EXPA5 Critical Thinking Exit Self-Assessment 

 

Critical 
Thinking  

Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember /   9 
Understand /   10 

Apply /   8 
Analyse /   8.5 
Evaluate /   8 
Create /   7.5 

[Table 25]: Student EXPA6 Critical Thinking Exit Self-Assessment 
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Critical 
Thinking  

Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember x   8 
Understand x   9 

Apply x   8 
Analyse x   10 
Evaluate x   8 
Create x   9 

[Table 26]: Student EXPA7 Critical Thinking Exit Self-Assessment 

 
 

Critical 
Thinking  

Skill 

After learning Web Science, I believe I can now do this 
better in the context of the Web…  

What score? 

Agree Neither Agree nor 
Disagree 

Disagree /10 

Remember X   7 
Understand X   6 

Apply  X  4 
Analyse X   8 
Evaluate X   7 
Create  (?)  (?) 

[Table 27]: Student EXPA8 Critical Thinking Exit Self-Assessment 

 

7.4 Virtual Web Scientist 

 

Reflecting on School A, I noted the Amazon.com show ‘Mr Robot’ was mentioned by a student 

in discussions about knowledge, power and the Web. I considered the screen-casting of 

knowledge by the hacker group in the show [Figure 36]. I realised screen-casting a Web Scientist 

onto the slide-deck could standardise the knowledge in every classroom, regardless of the 

expertise of the teacher. This would overcome factors identified in the last chapters as preventing 

Web education.  

 

Whilst I could not make this revision for my research, in future it is a viable one to free the 

teacher/researcher up more to observe students, by reducing their time teaching. I found this was 

a real challenge; I had to make notes whilst managing idiosyncratic teaching. This detracted from 

refining the learning process. I would have, for example, preferred to make more revisions and 

map them on a lesson-by-lesson basis. Perhaps via analysing student reflections by putting their 

blogs online. Research practicalities, such as lesson timings and access prevented this.  
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[Figure 36]: Exemplar of Anonymous Screen Casting in Mr Robot Amazon.com Promo 

 

My data-collection didn’t end up in a reviewable format on the go, hence my lessons blurred 

together. I made ‘mocked-up’ examples to show to colleagues [Figure 37 & 38] to help them 

envisage this revision. I used this to encourage them into future research, without being 

specialists. This approach would help standardise lessons across different schools in future trials: 

 

 

 

 

 

 

 

 

 

[Figure 37]: Exemplar of Virtual Web Scientist Screen-casting Extract of Lesson 1 

 

 

 

 

 

 

 

 

 

 

[Figure 38]: Exemplar of Virtual Web Scientist Screen-casting Extract of Lesson 4 
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This chapter required support from School A and School B. I had to make choices due to limited 

time at each site. I feel I could have standardised better and this is something to improve on in 

future research. But, to gain this access, I even had to take an exam [Figure 39], which reduced 

my developmental time.  

 

 

 

 

 

 

 

 

 

 

 

 

[Figure 39]: Extract of Child Protection/Safeguarding Training Course Certificate 

 

7.5 Concluding Analysis: Teaching the Web 

 

Through my analysis of teaching the intervention, I identified eight future research questions to 

explore: 

 

1. Students can grasp sophisticated ontological and epistemological learning, as shown in 

ANT and Semantic Ontologies. How far can we take this? 

2. Hence, do we presently challenge students when teaching about the Web? 

3. Can we prove cognition in learning a subject is relational, not linear? I posit students 

have their own ‘hyperlinked pedagogy’ for assimilating knowledge. 

4. Is this because of Web exposure from a young age?  

5. How suitable is ‘traditional’ linear pedagogy in a silo subject? 

6. Can we prove that the Web changes how students think through other research 

methodologies? 

7. Is a formative, heuristic teaching mechanism that encourages discovery, or problem 

solving by mixed-pedagogy methods and self-educating techniques, like blogging, a 

more effective way to engage critical thinking of what and how we learn?  
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I used a student-focused teaching mechanism. This ‘ethnoheuristic’ design helped me to offset 

not knowing student ability (or the students) before arrival, limiting differentiation. It removed 

assessment prescription yet enabled comparisons across students. By emphasising the student as 

a co-creator I gained honesty. Without this method, I would have relied on my notes and a 

summative Wiki-quiz. This would not have helped me see what students found interesting in-

situ, reducing my ability to inform future research. As a researcher/interloper in a ‘buggy’ 

classroom filled with students, teaching is hard. Access was substantial and had a time-sensitive 

window. Without this method, it would have been hard to keep track of so many opinions. My 

approach helped to answer a research question because it produced one potential combination of 

learning themes in an intervention to teach about the Web.  

 

By deploying this, I began to address a reflection on the process of implementing critical Web 

education in schools. To sum my insight up, students engaged in the learning process. They made 

improvements to their critical thinking. Most were keen to continue studying about the Web as 

a curriculum subject. Such findings were replicated in two schools, with different contextual 

settings. Yet, both case studies produced similar results. This suggests replicability. A 

hypothetical likelihood that, even if the pacing, graphic design and lesson activities were 

changed, a similar response would be gained from students in schools. Students thus provided 

me with detailed questionnaire data [Appendix C]. What remains to be done is to explore their 

feedback, in the next chapter, to reinforce the reflections I have offered in this chapter. 
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Chapter 8 

Reflections from Teaching the Web  

 “Every part is disposed to unite with the whole.” (Leonardo da Vinci) 

 

 

 

The Web is a complex sociotechnical phenomenon. It holds profound meaning for society, which 

populates the Web with participatory actors. Yet, many actors are unable to make large 

contributions to its future direction. This thesis has argued that students, one group of actors on 

the Web, lack knowledge framed by educational theory with respect to encouraging critical 

thinking about the Web. Therefore, they have little power. In the last chapter, I offered a 

reflection about changing how we teach the Web; no pedagogy for the Web existed in schools 

as a well-defined framework. To support my claims, I sought input from almost triple the number 

of students in the consultancy for the National Curriculum for Computing (DfE, 2013). A 

government making undemocratic choices about the Web is not new. However, critical 

education about the Web is; upon writing, Net Neutrality is politically fragile and this forces us 

to further question the imbalance of knowledge and power on the Web (Fung, 2017).  

 

The aim of this chapter is to offer a conclusive review of my research findings and show that if 

we strive to educate students to be critical thinkers, we can empower them as learners and this 

benefits future generations. This, as a trademark of democracy when democracy is being 

undermined, is vital [Figure 40]. The irony is it could end up undermining that same democracy. 

But, failure to act ensures corporations educate young people, reducing their knowledge 

development and, importantly, empowerment by preventing metacognitive criticality about the 

Web. In this chapter, I further answer my research question that asked what was the critical 

reflection, so lessons, to take away from teaching the Web in a pedagogical framework. To 

substantiate these concluding reflections, I analysed feedback from a questionnaire given to 

those in my study, which asked about its conceptual premise.  

 

 

 

 

 

 

 

 

[Figure 40]: Reddit FrontPage for /r/rickandmorty During the 2017 Net Neutrality Protests 
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8.1 Student Feedback  

 

I received 20 questionnaires from School A & B students taught in my KS4 intervention class. 

The aim of this section, then, is to report my findings and, through discussion, analyse their 

opinions about studying the Web in a formalised way. Only one answer (SA-Q5) was unclear, 

so was discounted. I bannered my intervention as ‘Web Science’ for ease of expression. So, 

students and teachers knew I was not asking them to evaluate the discipline. When asked if 

studying the Web in a formalised subject developed critical thinking skills, 90% of School A 

students and 100% of School B agreed [Figure 41]. Thus, most felt they could apply the learning 

I taught in daily practice and this showed in their blog commentary last chapter. So, in both 

studies, despite case variances, students agreed that a critical Web education, organised with 

formal educational theory, promoted knowledge. This helped generate a sense of empowerment 

and understanding in their daily use of the Web itself.  

 

 
 

This was reinforced in a number of the comments offered, such as by Student EXPA1 who 

remarked:  

 

“I think that Web Science is a lot better than a lot of subjects in the curriculum and 

gave me a deeper insight on the Web and different concepts around it.” 

 

In School B, similar responses were found. This suggests the knowledge framework I designed 

empowered students regardless of socioeconomic context or level of ability. Student EXPB7 

remarked:  
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“In my opinion the Web Science course was very interesting and fun. I would really like 

this to be on the curriculum as it is an interesting subject...” 

 

As [Figure 42] shows, 100% of students in School A and 80% in School B agreed that the 

intervention provided valuable knowledge that engaged their critical awareness about the Web.  

 

 
 

Students did express concern about the complexity of learning attempted. I took what access I 

could gain but some lessons had to be taught back-to-back. This reflected in a few less optimistic 

views, such as Student EXPA2 cautioning that the amount of learning crammed into one lesson:  

 
“…could get annoying sometimes. Other than that the lessons were interesting and 

informative, which is always good in lessons due to it making it easier to learn.” 

 

As in the last chapter, students did not favour a traditional ‘linear’ lesson structure. Student 

EXPB10 pointed out the complementary need for programming as a representation of the 

technical side of learning the Web. This demonstrates that knowledge framed in the intervention 

helped them see this: 

 

“I think the teaching of the course in lessons is flawed- it’s more of a continuous course. 

I think more detail on the technical side of things before learning the social types of 

things. They complement each other but you need to understand the technology first in 

my opinion.” 
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Overall, the students in both schools liked the structure of the intervention and its more informal 

nature. 90% of those in School A and 80% of those in School B agreed with this claim [Figure 

43]. I attribute this, as in the last chapter, to the blogging mechanism, a design choice made from 

educational theory that suggested criticality arises from student-led discourse and analysis 

(Bloom, 1994).  

 

 
 

Student EXPA7 echoed the intervention benefitted their critical thinking skills. They implied the 

informal nature of the lessons, and data collection mechanism, helped promote independent and 

group related study, which they saw as a tool of empowerment in the future. Discussed in the 

last chapter, linear teacher-led secondary learning was seen as a dichotomy to further and higher 

education. Therefore, this impacted the extent of knowledge, so power, students gained. EXPA7 

judged the course:  

 

“…helpful toward learning and will help towards college and the future.”  

 

[Figure 44] demonstrates 90% of School B students agreed that the course was more about their 

usage, philosophy and therefore was designed in such a way that it helped them to think. This 

emphasised, then, epistemological reasoning, discussed in the opening chapter of this thesis, as 

key to criticality (Kuhn, 1999). Such philosophically driven design choices were, perhaps, seen 

as more preferable in School B than A. This may due to the presence of Classics/Philosophy on 

their curriculum and students’ overall higher level of ability, which was beyond what would be 

found typically in their age group. School A students disagreed more. Yet, disagreement 
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reinforced that they remarked honestly, which supported my claims in the reflection of the 

previous chapter. The greater extent of a neutral response in [Figure 44], I feel, can be 

summarised by a critique offered by Student EXPB2. This student remarked the course was 

probably:  

 

“…too complicated for the average student. However, I think that watered down a 

little, it could be extremely successful (it’s certainly better than touch-typing).” 

 

 
 

Hence, the concept of challenging students, even those who felt learning was difficult, promoted 

engagement and criticality, echoing the design revision I made and discussed in the previous 

chapter. On reflection, the variances in feedback across School A and School B could be to do 

with how consistently I delivered lessons whilst teaching. As shown in the last chapter, variances 

unfolded due to circumstances, the arrangement of lessons and revisions. This could explain 

some difference in [Figure 45], which showed that students questioned the presence of 

assessment and progression in learning, core concepts of pedagogical design. Of course, in-situ 

emphasis by schools on assessment, so whether students were taught self and peer-assessment 

explicitly in learning, could explain this difference of agreement in student responses in School 

B; 50% of students felt neutral. Despite having planned objectives, informal assessment and 

scope for self/group reflection, this did not always translate into practice. I acknowledged, in the 

last chapter, revisions in-situ and some of these were due to going off on tangents, for example 

the Bernstein Bears. This impacted my timings and so destabilised the learning process. Back-

to-back lessons meant some assessment reflective tasks were skipped.  
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Thus why [Figure 45] may indicate diversity. When I asked whether students felt the learning 

was focused on them, School A students did agree that they could see informal assessment was 

embedded into their learning. Whereas School B students felt more neutral, with 50% identifying 

this. Upon reflection, the content delivered was, overall, the same in spite of revisions to task 

complexity. Setting learning objectives is a challenging part of educational theory for a 

researcher with little foresight of the context of the classroom and its learners; this emphasises 

the need to have teachers deliver the intervention themselves, as the more familiar party, to gain 

detailed data through matching objectives and activities better to student ability.  

 

 
 

In future revisions, greater emphasis is still needed on standardising activities and discussing 

clearer objectives that push students to think about how they learnt. For example, I could have 

tied Bloom’s verbs and skills of criticality directly into the learning activities. Time limitations 

prevented this, which may account for the feedback above. In School B, I had three continuous 

hours per session, with two sessions split seven days apart for all six lessons. In School A, I had 

two hours per session, split over three concurrent days with normal break times. My School B 

class, then, had little reflective space in the first three lessons. [Figure 46] shows 40% of these 

students felt neutral or disagreed that they were engaged to think about how, rather than just 

what, was studied. Greater emphasis on such reflection is suggested as a revision, then, as 

educational theory argues it is necessary to push students to tackle such self-reflective 

philosophical questions to help them to create new ideas and grasp their own progression, which 

is relative to improving critical thought (Kuhn, 1999; Bloom et al., 19994).  
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Reflecting on my intervention as a curriculum model, learning needs to be more regulated and 

paced. Lesson objectives could have instead been matched to how learning benefitted their 

usage. This, perhaps, led a small minority of students to remark on the value of the experience. 

For example, Student EXPB5 suggested that some of the learning was: 

 

“…fairly mundane to sit through, it hasn’t changed how I think about the Web…” 

 

Such a disagreement demonstrates that the data-collection mechanism empowered students to 

remark honestly, which reinforces the validity of my reflections in the previous chapter. The 

course was about testing principles and content to teach about the Web and seeing what students 

could learn. The topics were informed by interviews but, of course, not every student taught was 

interviewed or vice-versa. This meant that some, perhaps, did not grasp the relevance of topics 

personally. A revision is needed on tailoring tasks and content to ability-appropriate language 

and more relevant current student usages. Personalisation of learning is key to a successful 

pedagogy furthering student criticality, but difficult as a researcher without a known audience. 

As [Figure 47] shows, 60% of students in School A & B felt there were clear objectives in every 

lesson. But, 40% of students felt neutral or disagreed.  
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Such commonality suggests, then, that ability variance across students needed to be accounted 

for more. Not knowing specific abilities made it difficult to tailor resources and objectives 

relative to language and aims. There is, of course, an ability variance even in those abler students. 

This is something I would consider in a future investigation, with greater access. Simpler 

terminology in the planning objectives, then, is also a necessary revision. However, it shows the 

intervention promoted meta-strategic knowing based on procedural knowledge. Blogging, then, 

pushed student’s ability to monitor and evaluate an experience, which furthers their criticality 

and offsets insufficient educational experiences throughout childhood that do not emphasise 

student freedom (Kuhn, 1999). 

Student EXPB6 commented:  

 

“I really enjoyed this course and I would love to see it taught in schools. The topics, 

particularly Actor Network Theory were interesting, the lesson structure engaging and 

in between the two sessions I eagerly awaited the second! – I would really love to learn 

this regularly at school. My parents, when I described the nature of these lessons, were 

thrilled to hear that I had the opportunity to receive this education and agree that it should 

be taught in schools.” 

 

Whilst Student EXPB9 stated that learning a sociotechnical perspective developed vital 

knowledge:  

 

“I think it is critical that we know what to think socially and technically about 

technology. This has made me learn a lot and it should… be a school subject.”  
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[Figure 48] also illustrates that 80% of School A students and 90% of School B students felt 

informal questions, and blogging, fuelled discussion and debate, which have been shown to 

enhance critical thinking in the opening chapters of this thesis. Therefore, the use of the 

independent and group tasks, especially after I revised the teacher input as discussed, engaged 

students with a higher level of challenge. This led to them asking more questions relevant to 

developing their critical thinking, which in turn empowered them through developing 

knowledge. Such a circulatory pattern would not have been possible had I approached teaching 

about the Web through what was reported as the current methods of teaching through assemblies 

or one off, disconnected lessons. This would have offered little more than metacognitive 

understanding with no evidence of structuring epistemological understanding necessary in 

educational theory to promote criticality and synthesis (Kuhn, 1999, Bloom et al., 1994). 

Likewise, [Figure 49], noted on the next page, shows both groups predominately agreed the Web 

should be on their school curriculum.  
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[Figure 50] stresses that much of the learning taking place had complementary links to their other 

subjects. However, 20% disagreed with this in School B, one of the highest disagreements across 

all questions. This suggests students in my intervention felt there was greater scope to strengthen 

links of curriculum overlap to other subjects. Interdisciplinary practice does fuel criticality by 

helping students to see the bigger picture, so this is important to get right (Ahmer, 2006). Overall, 

adopting the educational basis of teaching about the Web through structured pedagogy, as 

described in my methodology, promoted knowledge and empowered students to think more 

critically about the Web. As Student EXPB6, for example, remarked, they found “…the lesson 

structure engaging and in between the two sessions I eagerly awaited the second! – I would really 

love to learn this regularly at school…”. 
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8.2 Teacher Feedback  

 

I approached teachers interviewed or engaged in professional training development on each site. 

Those interested were given the [Resource Pack], a questionnaire [Appendix B] and a two-month 

window. I received 10 responses, 8 from School A and 2 from School B. My responses covered 

a professional range, including PGCE trainees, classroom teachers, middle managers and senior 

staff. Due to the limited ability to make comparative claims between each school, I treated 

findings as a single professional group. But, unlike in previous chapters, I agreed with staff to 

not marry responses to roles; staff often self-reflected about the quality of provision in [School 

A & B] and I wanted to consider the ethical implications of this should I publish the data. Overall, 

teachers agreed that my intervention had scope to promote student criticality about the Web. 

[Figure 51] shows that 100% agreed with this view and felt they could apply the resources in 

their own practice.  

 

 

 
 

 

The principles of the intervention were seen as offering scope to develop critical thinking skills 

about the Web. Teachers felt, with a majority, that working collaboratively across schools and 

universities to develop the resources could widen their use. One teacher remarked they found 

the design: 

 

“…really useful and interesting, especially the push for including Web Science as part 

of the curriculum which I think is essential in today’s society.” 
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As shown in [Figure 52], 100% of teachers agreed that the content was valuable for students to 

study. This also suggests I successfully balanced at least some of their interview opinions within 

my design. 

 

 

 
  

 

As apparent in [Figure 53], with 100% agreement from teachers, the principles of the 

intervention had scope to draw on student’s experiences from beyond school life. However, one 

teacher remarked that the content was limited to a particular age group and so they felt it would:  

 

“…be good to see some KS3 resources or a way of breaking the theory down into 

fundamental parts.”  

 

This highlighted a limitation of my study; it was focused on abler, older students. It would be 

interesting to continue to diffuse the foundational principles in this thesis for a younger audience. 

After all, state schools study programming from early years and, clearly, more resources are 

desired. It has also been suggested within educational theory that starting early improves 

criticality later (Kuhn, 1999).  
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It is not surprising, then, that many teachers queried whether there was an industry partnership 

capable of providing: 

 

 “…a subject base example, maybe online?” 

 

This pointed to another limitation of my study, it had a disconnected nature from the Web 

Science Institute and its Massive Open Online Courses (MOOCs) content. This is additional 

knowledge and a tool of empowerment. There is now a need to embed the design within this 

thesis alongside these non-specialised materials to forge a subject base for teachers. Especially 

as 100% of teachers agreed that the intervention reflected an epistemological basis within a 

metacognitive philosophical framework. So, it had a good basis for development [Figure 54]. 

But, some recognised this is no easy task.  
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The scope and need for university partnership with schools was evidenced through training 

sessions I delivered to PGCE students on the intervention and its underlying pedagogy. I felt 

reassured that my intervention was actually usable, given one of the trainee teachers in such a 

training session remarked:  

 

“I feel there was more practical academic, usable, information today than I received at 

(my teacher training establishment).”  

 

Most felt that I had built core principles of pedagogy, such as assessment, objectives and 

reflective learning into the intervention. [Figure 55] demonstrates that 80% of teachers agreed 

they could see ways to build on this and incorporate formative assessment from their own 

practice. 20%, however, felt neutral on this, which reinforces a need to work in partnership with 

teachers who were less sure about delivering the content due to lack of specialism. Also, to use 

their experience to refine the intervention. 

 

 
 

However, most agreed that the planning in the resources offered scope for independent learning. 

For example, one teacher commented they would: 

 

 “…love to teach this one day. Students would develop an awareness and more likely  

to think for themselves.”  

 

This is reinforced by [Figure 56], which suggests 100% of teachers agreed the intervention I 

developed helped students to think about how they learnt, rather than just recall knowledge. So, 

it is reasonable to suggest that planning group led and independent activities encased in a 
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blogging mechanism, alongside learning objectives that pushed self-reflection, was seen 

agreeably by teachers.  

 

 

 
 

However, as [Figure 57] shows, when it came to specific delivery of the resources, teachers 

reflected similar opinions to my own, and students, discussed above and in the last chapter. 

Namely, the complexity of learning needed to be diluted. For example, 30% felt neutral on the 

clarity of the objectives relative to the intended age range.  
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One teacher felt that, if work went into tailoring resources to different age groups and 

professional support was offered, they would be:  

 

“…keen to continue delivering Web Science course content and to see how it could be 

differentiated across year groups. It is something that I think I would find interesting to 

teach myself, although I would probably make it even more discursive and conceptually 

exploratory… marrying of technicality with philosophical reflection, as noted before, is 

a vital blending of skills and areas of focus that makes this course particularly relevant 

for the modern world. I am happy to work with you to develop the plans and resources 

and I would be interested in exploring how the courses could tie in with real-world 

experience of the Web.” 

 

Meanwhile, another teacher argued that the principles established in planning and resources 
were: 
 
 

“…extremely useful for teaching about the Web. It gave me a good understanding about 

how the Web works and how young people interact with it. It provided a good overview 

of how young people think in relation to their learning and their personal lives...”  

 

This was echoed in [Figure 58]. 100% of teachers felt the intervention had scope to encourage 

students to ask informal questions, discuss their thinking and learn collaboratively. So, I feel the 

decision to use a more heuristic teaching method, such as in the blog, helped to promote 

criticality and individual reflection, which were established as important components of reducing 

a more knowledgeable other. 
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As one teacher remarked that, reinforcing this point, the resources I provided were: 

 

“…an extremely good tool for encouraging critical thinking in young people with regard 

to their use of the Web and their learning in general. I will be using this in lessons for 

KS3-5 to engage them with their learning.”  

 

Therefore, the majority of teachers, as shown in [Figure 59], felt that they would be happy to 

teach, establish or develop my intervention as a tool for critical Web education in schools. 

However, 10% of teachers disagreed. This may be due to a need for greater professional support 

and more appropriate resourcing than an outright challenge of the educative principles within 

the intervention.  

 

 

 
 

Overall, however, the intervention was seen as preferable. One teacher pointed out a vision for:  

 

“Web Science courses at KS3, KS4 and KS5, covering different ground and providing 

a clear sense of progression towards university-level study.”  

 

This same teacher even suggested that the: 

 

“…principles certainly do offer an enrichment of the existing curriculum and provide 

something that is not currently offered elsewhere. I feel as though this draws on different 

disciplines and subject areas and so offers an intriguingly cross-curricular focus that also 

serves to support our desire to boost the digital wellbeing of our students.” 
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The need to develop the interdisciplinary principles of the intervention was a point echoed in 

feedback. There was evidence, as in the interviews and my intervention reflection, that students 

had the ability to connect learning to other subjects, which is a core concept of criticality as 

discussed in Chapter 2.  

 

 

 
 

 

They also reinforced a limitation I identified within the intervention analysis in the previous 

chapter, that of needing more teaching time to enable greater cross-curricular themes to be 

explored in learning. 90% of teachers felt this was key, as demonstrated by [Figure 60]. 

Moreover, it was recognised by teachers that I had taken steps to embed principles of educational 

theory tied to metacognitive pedagogy, as a teacher remarked: 

 

 “Linking subjects more is a great idea. Metacognitive learning theories, useful for all  

learning… very interesting mix of psychology and current day problems and tech.”  

 

Outlining an area of future investigation, the trainee teachers appeared primed to experiment. I 

found that developing their knowledge about the Web empowered them to explore in their own 

time. For example, I found out some had even independently planned out lessons on whiteboards, 

in non-Computing subjects, around ontologies after my CPD training session [Figure 61-63]. 

What this shows is that by formally supporting teachers, by training them in the knowledge of 

the intervention, we can empower them to teach in wider settings, creating access greater than 

one researcher can manage alone. 
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[Figure 61]: Photograph 1/3 of a Teacher Independently Experimenting with Ontologies 

 

 

 

 

 

 

 

 

 

[Figure 62]:  Photograph 2/3 of a Teacher Independently Experimenting with Ontologies 

 

 

 

 

 

 

  

 

 

 

[Figure 63]: Photograph 3/3 of a Teacher Independently Experimenting with Ontologies 

 

8.3 Additional Feedback  

 
Whilst at School A, I unexpectedly got to teach 14 Year 9 KS3 students, who had KS4 study 

experience, and five Year 13 KS5 students, who studied Computer Science. Teaching the six 

lessons to both groups provided me with feedback, from KS5, and questionnaire data, from both 
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groups. My findings have common characteristics to my KS4 intervention, with % adjusted in 

presenting KS3 by rounding. To review the full data here is unfeasible, but this section shows 

that I have started making use of this data. I have done so because it provides a direction for 

expansion and revision of the study in the future. [Figure 64] shows a side-by-side comparison 

of both groups. As noted, 100% of KS3 and KS5 students agreed that the intervention developed 

their critical thinking skills about the Web. Moreover, they felt what they learnt would be 

reusable and informing to their daily practice.  

 

 

 
 

 

Comments by KS5 students, who had a technical background yet agreed on the need for social 

learning, echoed this point. One student, for example, stated: 

 

“I thought that the study of Web Science is important and should be taught in schools. 

If it helps people understand more about what happens when we use the Web and about 

how the Web and technical items have just about as much influence as humans have on 

the Web.”  

 

Another felt that I had a good balance of social and technical thinking, which was more 

accessible than the technical emphasis found in their programming curriculum:  

 

“It’s complex in parts but simple it others, making it technical but relatable to other 

subjects.” 
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Both groups, then, felt that studying Web Science was engaging and, importantly, provided 

students with valuable knowledge. As [Figure 65] shows, 100% of students agreed with this and 

their views were distributed comparatively. 

 

 

 
 

 
This reinforces the need for resource development for both audiences. When teaching, I adapted 

the intervention on the go. However, as a teacher, I was aware of difficulties faced in teaching 

KS4, such as extra reinforcement at certain points and my own in-situ revisions affecting the 

learning flow. In these classes I made additional efforts to clarify objectives and link learning to 

relevant usages of the Web, two themes echoed in my KS4 sample classes. This was easier for 

older students, who could grasp online dynamics easier because of coding specialism. One KS5 

student, for example, remarked:  

 

“I believe that the way the lesson was delivered, alongside the theories and methods, are 

essential for a further level of understanding.”  

 
Another even claimed they preferred: 

 

“…the teaching style to anything else… I never knew this half of the subject existed. 

Virtual lectures would be a great idea to further my knowledge. Had a moment of 

realisation with networks inside of networks when it all just clicked really.” 
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Greater efforts to clarify learning by linking it more relevantly to usages reflected in student 

feedback. 100% of students now agreed there were clearer objectives in their lessons [Figure 

66]. This was an informal emphasis in these classes, but it can be taken further with a formal 

revision of objectives and learning content. After all, this is a notable improvement on their peers 

[Figure 43]. 

 

 

 
 

 

I took the opportunity to show my screen casting design revision, which led one student to 

comment: 

 

 “I would be interested in the screen casting.”  

 
[Figure 67] shows 43% of KS3 students felt neutral or disagreed on how the intervention linked 

to other subjects. KS5 students agreed but had specialist background knowledge. So, we can 

conclude there is a need to strengthen the cross-curricular teaching themes, perhaps through 

aligning related subjects’ learning objectives, teaching themes and assessment outcomes into the 

planning and pedagogy for Web education. This would be vital with respect to teaching in 

Computing.  
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To sum up, my intervention was seen as an effective and preferable way to learn and teach the 

Web. This data-set establishes a need to explore the intervention further in the KS3 and KS5 age 

range. One KS5 student was applying to UCAS to do an interdisciplinary Computer Science 

course. They found my intervention very interesting as they wanted to combine: 

  

“…Computer Science and Psychology at university. It (the intervention) broadened my 

views on how things connect and affect each other in networks. I am hoping I will be 

able to apply this knowledge to my future life. It is nice to learn about something that is 

not the norm and the syllabus and is a completely new way of thinking.” 

 

8.4     Validity of the Findings 

 

The findings in this and the previous analytical chapters paint a rich narrative. However, how 

did I seek to improve the validity of these findings and ensure fair representation in their 

reporting? One way I acted is to ensure all participation was conducted with anonymity. Not, 

then, just ethically but in situ. No data, beyond role, specialism, attainment or year, was collected 

from teachers and students. So, all involved knew that the totality of the study would make it 

difficult for me, and others, to link comments back to them personally. This encouraged 

transparency. Of course, there are only a few senior leaders or computer scientists in a given 

school. I went further to use research mechanisms that opened up my study to negative responses 

from participants. One example of relevance in this chapter is the post-study questionnaires 

reported above. I designed these with validity at the forefront of consideration. 
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This is important because of the problem of acquiescent response bias, where individuals can be 

led and influenced by a researcher using preferential descriptors, or feedback mechanisms, to 

elicit a favourable opinion. It’s reported that questionnaires lending only positive or narrow 

views can distort the psychometric quality of participant’s answers and so reduce the validity of 

findings. There are many reasons for this, some linked to collectivism, peer-pressure, educational 

attainment, personal morals, conservatism and researcher presence. Hence, I deployed such 

methods at a distance and used a detail-rich rating scale, which is apparent in my questionnaires 

and intervention task activity feedback, the inclusion of strongly disagree and disagree, for 

example. Hence, I increased the range of discussion and potential for variable responses. This 

gave freedom and improved the reliability and validity as participants would not be shoehorned, 

at least when compared to a limited agree/disagree or yes/no (Rammstedt et al., 2016).  

 

I transferred this principle into the types of questions I used to elicit feedback in the intervention. 

In the seventh chapter, we can see evidence that some students found tasks boring, or felt the 

entire research itself was pointless. We can see how a design seeking negative critical opinions 

helps support overall positive claims about the effectiveness of the intervention. I did not hide 

negative opinions, as I do not see them as the antithesis to validity. My findings reported that 

teachers and students were willing to provide mordacious critiques and positive feelings. For 

example, 40% of students in School B felt neutral, or disagreed, with the view that the teaching 

intervention offered reflective practice. Moreover, 20% of teachers felt neutral, or disagreed, that 

they would be happy to deploy the intervention in schools themselves. This, of course, identifies 

a limitation of my study. Could, then, non-specialists actually deliver it? Not, however, a 

limitation of my methodology. Described in the fourth chapter, the study was built around 

seeking insight as a component of the study. Of course, some actors were missed. These could 

have strengthened the validity of my claims. Whilst at School A, for example, I was invited to 

deliver a parental seminar. It did not produce data, but 30 parents attended. It would have been 

fascinating to teach parents the intervention. Perhaps, alongside students! Yet, this has ethical 

implications; there is harm, I felt, in linking students to their parents in a study.  

 

Would this have impacted validity? Could students have shared honestly, with parents involved? 

Hence, the exclusion of some groups, a limitation, could be argued as a decision that furthers 

validity, as it reduces participant bias and respects ethical concerns. I surrendered a lot of power 

to produce a study focusing on teachers and students as my judgement forces. They had most 

relevance to the research questions. I could have done more with both. For example, I did not 

trace their relationships as actor-networks. There was a value in this that would have enhanced 

validity. One tied to knowledge, power and actor-enrolment. However, I felt this research 
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emphasis should be allocated to pinpoint emergent trends, found in my data, about gender, 

power, identity, sexuality, sexism and socioeconomics.  

 

This suited the aim of the thesis, which was to map out a new landscape based around 

sociotechnical Web education and justify this. Of two relevant initiatives I considered, I add to 

the validity of my research by going beyond what they attempted to understand of the status quo. 

Consider that this thesis has input from almost triple the number of students in the consultancy 

for the National Curriculum for Computing (DfE, 2013). A government making undemocratic 

choices about the Web is not new. Net Neutrality is ever-more politically fragile and this, itself, 

forces us to question the imbalance of knowledge on, and about, the Web (Fung, 2017).   Whether 

there is an imbalance in the knowledge reported in my interview findings and intervention 

feedback, however, is a different matter. This is a problem inherent in qualitative studies. So, I 

sought to reduce the limitation of some actors outweighing others and ensure the description of 

the findings was a fair representation of the interviews and intervention dialogues. Firstly, I 

purposefully opted not to organise my study around a particular sub-group of actors in a school, 

such as senior staff. Hence, I tried to represent a range of roles, classes, ethnicities, sexes, genders 

and ranks within the educational community; I did so without any personal exclusionary bias.  

 

I codified participants with an identifier, but I did not link it to a particular role or specialism 

that might infer bias. I did not need to, because the same interview questions were used for all 

participants and each responded to identify roles, which I transcribed. I sorted the data by using 

the anonymous codes for staff, or students, then cross-referenced against a thematic matrix of 

questions I designed. This is detailed in the analytical and methodological chapters. Therefore, 

the inclusion of a finding was determined by relevance to the analytical theme, not preference to 

an individual. Some participants simply yielded more relevant answers across the board of 

questions and a distribution bias is not uncommon in relatively small samples. There was a 

correlation, I found, between reporting frequency and seniority, but this was attributable to 

seniority curriculum oversight being greater than a class teacher. To offset this, I sought 

interviews with a greater number of non-senior staff to make sure the descriptions that filtered 

through were balanced.  

 

I did not, then, seek to use senior leaders most, or stage a proletariat teacher revolution. I offered 

an analytical commentary about the dichotomy between the two, At the very least, I tried to 

ensure a minimum of one contribution from all participants. I was able to confirm this based on 

the analytical matrix I used to sort my data. Of course, an emphasis on certain actors could be 

seen to affect the validity, if it were an act of researcher bias. I contend that anonymous coding, 

coupled with prioritisation of comments decided upon by use of an analytical matrix, based on 
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thematic questions, can account for a slanted bias without detracting from validity. Ultimately, 

I collaborated with my schools to gain access to staff. Those included, ultimately, were those 

most interested. Not, then, those most knowledgeable, specialised or confident as individuals; 

the fourth chapter considered the intimidation of research. Like many actors in organisations that 

are the focus of research, teachers are conditioned by scrutiny, which impacts their willingness 

to recount freely (Denzin & Lincoln, 2000). 

 

Therefore, some teachers simply contributed less due to personality, or even the timing of 

interviews. A few particular actors in School A, such as A4 and A7, stand out. This is no surprise, 

as in School B I engaged two interviews at a time over multiple weeks, many after school. 

Whereas, whilst at School A, I did them all in two days. So, some teachers arrived late to 

interviews, had lessons, unlike their leaders, or were called away, yielding reporting disparity. 

Likewise, there were questions in my research not suited to those who did not, for example, 

teach, so know about, the National Curriculum for Computing. This ensured weighting of certain 

staff in the codification, with a few whose answers fell in the middle of relevant and not, which 

adds further to any sense of imbalance. However, by using a thematic range of questions to sort 

and organise my data, forged as an analytical codification matrix, I at least mapped the 

distribution of responses fairly, so per the themes, not my view personally of participants. 

Without this, I might have missed small but relevant contributions from those less frequently 

reported. A thematic matrix, used to codify and organise data, meant there was no preferential 

weighting to emphasise study agreeability. The components that might lend itself to this 

weighting, such as seniority of staff in interviews, my perceptions of which age knew most about 

the Web or, even, which students seemed to produce the ‘best’ work in the intervention, simply 

wasn’t something that would benefit the thesis.  

 

As present in the analytical chapters, there are multiple points of critique orientated around 

addressing what parts of the design research did not work, or implied a need for future revision. 

Focus groups, for example, with teachers were one solution to the uneven distribution of 1-1 

findings; what I gained would be randomised to a given group and I could, then, report the whole 

group. But, this would have opened up my study to actor domination, raised ethical concerns 

about participants identifying each other and, ultimately, increased the potential for getting no, 

or less detailed, data. Because of my semi-structured approach, approaching the research issue 

from two different sites improved validity via triangulation (Flick, 2002; Cohen & Manion, 

1980; Lewis & Ritchie, 2003). Methodological deployment of the same method on different 

occasions ensured a range of responses not favouring one role, age, class or rank and pushed for 

as much comparative diversity as possible within the access of the study (Cohen et al., 2000; 

Strauss, 1978; Denzin & Lincoln, 2000). 
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8.5    Concluding Remarks  

 

The reflections by teachers and students in School A & B indicate original knowledge about how 

we can develop principles for teaching the Web. I identify four findings central to my research 

questions. Firstly, 100% of students in School A and 80% of School B agreed that learning about 

the Web, through a sociotechnical intervention based on theories and their insight, was a valuable 

experience. Secondly, 90% of students in School A and 80% in School B expressed that they 

felt a sociotechnical learning intervention to study the Web was preferable for a curriculum. 

Thirdly, 80% of teachers agreed that such an intervention was something they would be happy 

to develop further in schools. Fourthly, 100% of teachers agreed this would offer valuable 

knowledge. 

 

As discussed, I explored my data through a thematic matrix based on questions associated with 

my research aim. Of course, there is no ‘perfect’ way to research; limitations arise from decisions 

to produce a study. I have addressed that I took action to ensure the description of findings was 

fair, within the limitations and context of the study. I would, of course, have loved to do more to 

enhance validity and confirm points raised in my findings. I could have, for example, traced the 

education actors influencing funding decisions between the LEA and the schools, a point raised 

by some actors in my analysis. Such a task would have come at the cost of insight gained from 

working closely with schools, teachers and students.  

 

One such emergent narrative in my findings was how the older, more experienced teachers had 

more to say about the Web. They admitted vulnerability and found their power eroded by 

younger teachers, and students. I positioned this against my earlier theoretical discussion. 

Likewise, by following one group of actors, I could have again added strengthening context to 

such responses. This, then, suggests my research did have limitations. However, I needed to 

situate broadly the context of the study itself. A contribution of my findings, then, is how they 

highlight a range of questions requiring further research. The concept of my original contribution 

and its limitations, then, are what I consider in the next chapter. 
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Chapter 9 

Towards Principles for Web Education 

 Tell me if anything was ever done.” (Leonardo da Vinci)  

 

 

 

Educating young people about the Web through a formalised, sociotechnical intervention based 

on their views and relevant academic theory is an unprecedented idea. It is a unique direction for 

the discipline of Web Science and an ambitious contribution to the educational community. I 

forged layers into my research, which reduced my own bias. Placing the teacher and student at 

the core of this created a range of unpredictable data for analysis; the previous chapters offered 

a snapshot of their insight into teaching and learning the Web. This is a contribution to 

knowledge; it shows what some of the educational community in the UK felt about Web 

education at an opportune period immediately after the National Curriculum (DfE, 2016) reform 

of ICT in schools.  

 

My thesis contributes something unique, then. It moves us towards principles for Web education. 

We want young people to think for themselves. To have, then, a capability to make informed 

decisions and think critically. After all, Kuhn (1999, p.23) argued that those educationally left 

behind think “…all people have a right to their opinions, so all opinions are equally right.” Or, 

worryingly, they turn to others for answers. In the first, second and third chapters of this thesis, 

an analysis of the educational landscape unfolded with respect to teaching and learning the Web. 

I positioned theories about power, identity, sociotechnical networks, and the acts of translation 

that occur within them, to describe the Web and priorities for study with respect to it. 

 

Through this, I was able to contrast shortcomings in two relevant initiatives, the National 

Curriculum for Computing (DfE, 2013; 2016) and the Web We Want Campaign (Berners-Lee, 

2014). When this thesis was started, both were focal actors capable of collaborating to develop 

equally robust social and technical principles to educate people about the Web. However, other 

than this thesis, no substantive research investigation has emerged to discuss sociotechnical Web 

education; insight is vital when nothing exists as a guide to teach the Web (Wells, 2014). This 

thesis, then, has fulfilled my aim to research how to develop principles for Web education. 

Formulating this aim led to four research questions, which I have addressed in various ways in 

this thesis. In the first, second and third chapters, I described the landscape surrounding how the 

Web is currently taught in schools and established that a shortfall existed not only in theoretical 

planning but collaboration with those best placed to comment (DfE, 2013).  
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Therefore, in the fourth chapter, I justified a methodology that used interviews, focus groups, an 

intervention and follow up feedback methods to build a detailed narrative of teachers and 

students views about teaching the Web. An important contribution emerged here, as much of my 

findings addressed the shortfall in understanding about teaching both Computing and the Web 

in schools within the UK. The fifth, sixth and seventh chapters, therefore, relay my findings and 

use educational, sociological and sociotechnical theory to highlight emergent themes that can 

inform future research. Hence, these chapters contribute a framework identifying that teachers 

and students feel the discussion about gender, sexuality, identity, power and socioeconomics 

must be situated in teaching and learning the Web. This offers a profound commentary that 

questions the shape of the landscape of such education in schools. 

 

Are we teaching any aspect of digital education in the right way? Another contribution, then, is 

that this thesis has shown more research is needed to answer this. Of course, by interpreting my 

data through thematic questions I focused on how and why we should develop principles for 

Web education. My successful deployment of research methods, to elicit detailed feedback, 

intended to find an alternative way of doing things; lessons for further research practice, then. I 

demonstrated that the Web is not taught as a formal learning process in schools, at least insofar 

as those I worked with. My aim was validated in the opinions and practices of those in my study, 

who are well placed to comment on what should or should not, be occurring in schools.  

 

Their views do only offer a hypothetical generalisation, admittedly. As it stands, teachers and 

students disclosed that how they currently taught, and learn, the Web was problematic and the 

curriculum vague at best. Hence, an important contribution to knowledge can be found in my 

identifying their preferences for learning. I designed a tentative framework for teaching the Web. 

I built an intervention model, so resources, around this position and piloted it. This enabled a 

critical reflection. In this reflection, I identified scope for research and began to address the 

problem that I articulated in my first chapter. Namely, that we fail to teach students about the 

Web in schools, yet this is paramount in preparing them to be knowledgeable, critical citizens.   

 

We cannot deny the opportune importance of these contributions, a theme I consider further next 

by mapping it against the educational landscape as it appears now, which echoes my first chapter. 

Situating how power, knowledge and educational theory impact Web education, through 

findings drawn from the educational community, is an important contribution. As is my analysis 

of like-minded initiatives. These, I have shown, failed to formulate an educational basis to teach 

the Web or explain why such a basis is necessary to promote criticality. Meanwhile, we continue 

to underestimate the influence of the Web on young people, forgetting it until something shakes 

us out of doublethink.  
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For example, upon writing, in 2018, Nasim Aghdam, a young unbalanced college student, shot 

several people at the headquarters of Youtube.com. She did this because, like Alphonse, the 

straw that pushed her over the edge was an act that damaged her identity online, an attribute my 

analytical discussion has shown is interwoven with personal esteem; Youtube.com took her 

monetization rights away (Alexander, 2018). Primack et al. (2017), echoing my interview 

findings, suggest young people who use social media extensively suffer greater social isolation, 

conflict and insecurity about identity. As I argued in my opening, we should not be surprised 

when the Web overwhelms them. They are conditioned by powerful actors, so exist alone in a 

setting that is supranational yet ungoverned with no real consensus of rights.  

 

9.1    Contributions of the Study      

 

Such an event demands explanation. A contribution of this thesis, then, is to link academic theory 

about power, identity and the self to findings in interviews and intervention contributions that 

confirm students feel that when we decrease their socioeconomic power, or simply their means 

of production, by not teaching them knowledge, we can fragment their metacognitive 

assimilation. This has a corresponding impact on their wellbeing. Media debate about Aghdam 

focused on gun control, not on calling for a critical sociotechnical education about the Web. 

Does mainstream society have knowledge about how this event relates to teaching the Web? 

Probably not. This justifies my view of this thesis as an essential contribution to knowledge. It 

extends understanding in the academic field of study, as well as educating, the Web.  

 

In this regard, I followed Foucault (1988a, p.154), who felt an original contribution is not “…a 

matter of saying that things are not right as they are. It is a matter of pointing out on what kinds 

of assumptions, what kinds of familiar, unchallenged, unconsidered modes of thought, the 

practices we accept rest.” The DfE and the Web We Want Campaign, to name but a few actors, 

have failed to establish a tangible way to educate people about the Web as a sociotechnical 

network of complex and temporarily contingent phenomena. This was a problem, until this 

thesis. It has ‘pointed out’ one solution based on insight from teachers and students. My 

intervention was based around an intervention framework grounded in participatory research, 

which is powerful and contributes to the field of education because the knowledge reported is 

sourced in-situ from those best placed to change how we teach and learn about the Web.  

 

To signpost this contribution, we can see, in the fourth, fifth and sixth chapters of this thesis, an 

ambitious methodology using a useful, yet undervalued, design research mechanism. Not only 

did this demonstrate the need to craft an intervention framework. This framework is an original 

template that establishes tentative principles for Web education others can model. Amalgamating 
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theorists, teachers and students, the essential experts, into a manifesto gathered in one place is a 

useful contribution in itself. Before now, the educational community was conflicted over 

teaching the Web. The fifth and sixth chapter reported teachers and students felt uneasy about 

Web education; recent curriculum reform had been problematic. Those in my study recognised, 

so respected, the ambitious value of my research questions. Hence, they enroled as actors. So, 

then, might others.  

 

This identifies another contribution to knowledge. An addition to the research field of my 

discipline, Web Science. As a focal actor studying the Web, the critical sociotechnical research 

carried out in the discipline has never before questioned whether sociotechnical theory should 

be taught in schools. This, to me, is an oversight and direction for the discipline; Web Science, 

established at the University of Southampton, is a platform to support, train and resource 

materials for schools in the UK to offset the concerns reported in my findings of lack of 

specialism. A further contribution to extending the discipline, then, is found in the infrastructure 

and partnership network this thesis has introduced to Web Science, offering further participatory 

research with young people.  

 

So, the findings of the seventh and eighth chapters provide fresh and revealing commentary 

reinforcing that the decisions I made should be carried forward when developing principles for 

teaching the Web. Providing a tangible framework of conceptual planning tools for others to 

build upon is important. This thesis is a ‘new way’ of doing and thinking, validated by 

commentary from participants that justify researchers replicating the study in other settings. As 

stated in my opening chapter, the Web is not fixed and neither can be a thesis based on teaching 

it. More is needed, but the originality and contribution of this thesis is not a matter of debate. 

Re-examination of the National Curriculum for Computing reinforces why this is. As the third 

chapter identified, the curriculum was sold as an essential way to prepare students in the digital 

age (DfE, 2013).  

 

A snapshot findings report by the Royal Society (2017) of the post-reform Computing landscape 

shows this curriculum is not working. At the end of 2017, 54% of schools in the UK did not offer 

Computer Science as a GCSE. Only 11% of KS4 students in the 2016/17 academic year opted 

for GCSE Computer Science. Ironically, despite Hackney, a borough of London, being a densely 

populated tech start-up area, only 1 in 3 schools in the borough offer the GCSE. The insight from 

the interviews and findings of the fifth, sixth and seventh chapter of this thesis pinpoint why this 

may be the case. To summarise this, a lack of resources, training and oversight by those with 

power in, and over, schools led to a challenging status quo. Only one of my research partners 

had embraced the curriculum because sufficient specialism existed. The other avoided it entirely.  
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Based on their findings, approximately 175,000 pupils did not study programming as the 

curriculum demands in 2017. An interesting study would be to compare my findings to theirs, 

as a thematic analysis. Or, look in a different setting, such as primary schools, in light of the 

above. Not visited in this study, such schools teach coding to those as young as five. But, as 

reported by teachers in my interviews, there was no provision to train in-post, or ITT, teachers 

on Computing, or the Web. Some interviewed had to fund themselves! Meanwhile, in 2017, the 

UK met 68% of its recruitment targets for entry into Computing teacher-training. Worryingly, 

only 1 in 5 Computer Science GCSE pupils in 2017 was female.   

 

The findings discussed show why this thesis is an opportune contribution to knowledge, through 

offering insight about why such issues have occurred. Emerging in my findings were constant 

discussions related to gender barriers, power, identity, socioeconomics, criticality, ageism and 

sexism, especially felt by female students. This drove them away from the discipline, despite 

many offers articulating rationales for why coding would be useful. Specifically exploring 

conceptual themes like gender was not a focus of the thematic questions I used to make sense of 

the data. A nuanced analysis, integrated with relevant theorists and theories about such a big 

issue, is called for, so re-evaluating the data I gained. It could go a long way to understand the 

gender enrolment difficulties faced by the National Curriculum and discussed above. But, it is 

only valid if it creates a balanced sense of the potential impact that its principles could have in 

real-world settings.  

 

Reducing distance between the researcher and participant avoids a rigged game and does much 

for validity, as discussed in the eighth chapter. Through a layered research methodology 

involving two sites, interviews, interventions and design reflections I invited disagreement. The 

possibility that my contributions, discussed above, could be criticised as having occurred 

coincidentally, or without in-situ knowledge, is thereby reduced. As discussed in the next 

section, there are vulnerabilities regarding my hypothetical generalisation of a small group of 

participants. Statistically satisfying numbers do add weight, an area of further research. But, 

there was depth in the 20 teachers and 49 student interviews, which were found in two 

contrasting academic, geographic and socioeconomic settings. Therefore, it is important to 

conclude that the findings of my research study, both interviews and a sociotechnical 

intervention, are the core contribution to knowledge introduced by this thesis. Conclusively, my 

extension of the discipline and contribution can be found in: 
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1. Original knowledge and research methods that introduce a new understanding of 

principles, techniques and methods that can be used to move us towards Web 

education, which itself furthers student and teacher criticality. 

2. The usefulness of the findings as an opportune mechanism to inform peer-debate. The 

findings reported, then, are at the forefront of study in the area of Web education. They 

address concerns raised about the effectiveness of current, or aligned, educational 

practice by those beyond my theoretical position. 

3. The conceptualised and implemented research study is itself a template with multiple 

components. It yielded diverse findings, which justify reuse of the study principles as 

they show a capacity for enrolment of others into a data production mechanism. 

4. An original reading of theoretical literature, conducted in a novel way. This informs 

the current debate on how we should teach the Web. It led to a series of original 

resources, which combined such theoretical ideas into a template useful for future 

research. 

5. An analytical thematic review of findings, which establish a framework of themes felt 

by those in schools, pinpointing how these themes have an interwoven relationship to 

studying the Web and the practicalities of achieving this [Figure 3]. 

 

The educational community showed a disparity in the research carried out during the 

development of the National Curriculum for Computing (DfE, 2013). Fewer students were 

consulted in this consultancy than in my thesis. As the second and third chapter stressed, 

technicality rules and the concept of sociotechnical co-construction is seldom found within 

educational objectives. Neither is, in fact, any substantive teaching of the Web, at least in the 

National Curriculum. I have moved us forward. My interviews offered revealing vulnerability 

expressed by teachers, and much dissatisfaction by students.  

 

For example, [Figure 3] shows the importance of original research; we have a digital divide 

prevalent in the global community and in our very classrooms. Hence, I contend my thesis is 

without equal in the current educational landscape. It adds to our understanding of how and why 

we should teach about the Web as a temporarily contingent, sociotechnical network of actor-

networks constructed by complex phenomena that take shape from the complex, multifaceted 

operations of power and manifestations of procedural and conceptual knowledge. 
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9.2     Limitations of the Study 

 

Ultimately, there is no definitive solution to research practice vulnerabilities. However, 

revisiting the discussion of the eighth chapter here highlights a non-debatable limitation of my 

study. To produce a manageable investigation, I focused on secondary school teachers and 

students. They suited my questions. But, of course, so did primary schools. I likewise excluded 

informing groups such as examination boards, other geographies, age ranges and school phases, 

as well as parents. Moreover, my intervention would have yielded different results had I taught 

once a week, not in a series over one week. Another limitation is the emphasis of a western UK-

centric focus. What would students in the inner districts of Caracas, Venezuela feel about Web 

education? After all, political settings and socioeconomics shape educational needs (Dahl, 1996; 

Piaget, 1951).  

 

However, I could only access certain schools at certain times in the year, teach those I was 

qualified to engage and travel to places accessible. I lacked resources to get to diverse locations, 

but feel this is a future area of study. However, I made my study diverse in terms of the types of 

school used. A contrasting private/state setting for my research, including more than one site, 

reduced location bias. Whilst I relied on higher ability learners in my intervention, it is important 

to appreciate the ability difference of higher ability in School A and those in School B. There is 

a diverse gap relative to student start points, socioeconomic variables and in-situ resources.  

Moreover, I gained access to a mixed ability KS3 and specialised KS5 class, in School A. 

Findings in both were favourable, but admittedly require much further analysis. 

 

I could have, with more access and resources, tried to diversify learner groups in each school. 

However, I was equally concerned, for example, about the difficulties I could face as a lone 

researcher trying to teach, and safely control, a substantively low ability class as an unknown 

outsider teaching in isolation. Given that the contrast between the schools themselves could not 

be greater, both in distance, resource and overall exit grade attainment, I still had a variance of 

ability present. This, I feel, was a good ‘way around’ the differentiation problem for a study that 

was explorative in nature and not focused on attainment, or even assessment benchmarking in 

the methodology utilized.  

 

Interestingly, of course, my analysis in the sixth and seventh chapter showed that school setting 

did not strongly impact the level of student criticality with respect to teaching and learning the 

Web. The only real distinction was one of the literacy skills, reflective of attainment inherent to 

socioeconomically deprived areas. This and other emergent themes in my analysis, such as 

gender, socioeconomic features, teacher experience and even experimental running order (e.g. 
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the fact that certain schools went first and so shaped decisions I made later) were variables that 

simply existed subject to my access invitation. In the case of one school, I could only go in on a 

certain week in a very controlled way. I took this access gratefully. My data collection methods 

had more ethical implications than some studies. For example, I could not record students. I 

could not impact their other lessons, or try kinaesthetic tasks that might add harm. Hence, I 

excluded haptic analysis of gestures, expressions and subtleties (Ennis, 1989). 

 

I admittedly only considered two initiatives at length. The Web We Want Campaign was popular 

in 2015; I published a peer-reviewed conference article on it (Day et al., 2015). In 2018, the 

initiative has lost its momentum. I could have instead forged a deeper analysis of the OECD 

(2016), or explored different school-based digital literacy, or skills, agendas in the educational 

community. In summary, then, there were other ways, initiatives and groups I could have 

included in my investigation. Likewise, teachers could have delivered the intervention for me. 

Alternatively, I could have used a biased phenomenological interpretative approach to focus 

research around just my views observing such teachers, not students (Larkin & Thompson, 

2012). Therefore, I identify the limitations of my study as: 

 

1. Restricted participation to certain higher ability groups of students. 

2. The bias of two UK-centric, so western and developed, schools, despite different 

geographical locations. 

3. A slight slanted bias to certain actors in my reported findings justified in the previous 

chapter but identified here. 

4. The exclusion of actors beyond teachers and students in the groups identified. 

 

9.3    Future Work             

 

All academic analysis, as Riessman (2008, p.50) remarks, is like a “...photographer guiding the 

eye with lenses and cropping.” The issue, then, is one of deliberate bias to misrepresent negative 

views of research. I did what I could to make sure I presented data fairly and added to the validity 

of my study by operating across multiple research sites; working with two schools led to much 

data being discounted. For example, the KS3 and KS5 blog from the intervention was a data-set 

not reported. Here, then, is original data ripe for future analysis that can be used to address many 

of the questions discussed in this chapter. It offers a way to further the validity of my thesis, in 

light of the limitations discussed above. I have data for KS3, KS4 and KS5 students. I need more 

data from different attainment ability groups. Likewise, I have yet to scope the primary or higher 

phases of education in the UK, or any international setting, with respect to Web education.  



 236 

Researching in schools over a longer period would gain more insight from students about how 

they applied learning in the intervention over time. This was an underdeveloped part of my 

investigation. However, I have an agreement for future studies, one teaching my intervention to 

a fully differentiated year group, led by several teachers. Blogging reduced dependence on, and 

bias of, the teacher/researcher. An emerging body of research actually focuses on using blogs in 

this way (Sidek & Yunus, 2012). This study advises that I could have taught, so reviewed blogs, 

weekly and thereby traced my revisions over a longitudinal window. In my study, findings 

highlighted that students are not just visual, auditory or kinaesthetic learners. They are 

‘hyperlinked learners’ conditioned by the Web to expect instantaneous responses and think 

relationally; this affected teaching, learning, memory and study skills. Therefore, we need to 

investigate whether linear lessons, curriculums and exams are fit for purpose, especially for a 

critical education about the Web (Arthur et al., 2012).  

 

9.4     Recommendations & Summary 

 

This thesis offers a foundation. To those who wish to build on it, I offer recommendations. First, 

the application of my design principles for teaching the Web as continued research in schools. 

Second, investment in training teachers about the Web. Third, the investigation of other relevant 

actors. Following these recommendations will expand on the concerns that framed my thesis, 

which arose from big questions about knowledge, power and the future of the Web. Foucault 

(1987, p.190) felt that power cannot exist “...without the correlative constitution of a field of 

knowledge…” and this thesis has identified an absence of critical interdisciplinary study, in 

schools, of the Web, a temporarily stable, so contingent, sociotechnical network of nested 

heterogeneous networks. This reduces young people’s power to negotiate in what we black box 

as ‘the Web’. 

 

My first chapter, drafted in 2015, stated 27,064 gigabytes of Web server traffic was exchanged 

every second. As of December 2018, this has risen to 64,312 gigabytes (ILS, 2015; 2018). Such 

growth is partly accountable to a circulatory relationship between knowledge and power. So, 

actors in acts of translation. Young people are vital actors in the future of the Web. Yet, they 

lack a pedagogical foundation to grasp the questions surrounding their activity in panoptic 

sociotechnical networks that, at present, seem to imprison and observe many of them as users. 

Ironically, on the Web, more connects us then separates us. Young people are likewise immersed 

in complex encapsulated relationships but fail to grasp the sociotechnical ramifications, and 

negotiations, of these. Due to a lack of knowledge and a sense of powerlessness, they build 

barriers, not bridges.  
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Much of this, as shown in my analysis, is down to a lack of critical procedural and conceptual 

knowledge about the Web, not coding capability. The absence of any formalised Web curriculum 

means little metacognitive knowledge is developed early on about the Web. This leaves young 

people open to exploitation later. Such a shortfall creates vulnerability and each of these points 

highlight a cause for concern for those invested in the future of the Web. Perhaps, it is not too 

grandiose to say, the world. After all, increased knowledge fuels a counter-power. It enables a 

challenge to agreements. However, teachers are afraid to teach the Web and admit they fail 

students. Students, in turn, believe teachers do not get the Web and rebuff them as educators. 

The tentative principles in this thesis bridge the gap and empower both. The Web matters. 

Knowledge about it empowers informed pro-human choices. Moving towards principles for Web 

education is, therefore, essential to the future of teaching and learning. Consequently, this thesis 

contributes necessary, opportune and original insight capable of offering one way forward to 

achieve this education. 
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[Appendix A]: Interview Question Schedule for Teacher & Student 
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Interview Schedule: Student Research Questions 
Overarching Question:  
What is the pedagogy of the Web? 

Student Specific Questions Contextual Prompts 
1. What kinds of things are you taught to do in 

regards to the Web or what are the priorities of 
teaching and learning for others to do with it? 

Programming/ ICT/Digital 
Literacy/E-Safety/Emails/Games 

2. What or how do you think we should be 
teaching young people about the Web? 

Do you study anything to do with the 
Web in Citizenship, PSHE, Comp.? 

3. Do you learn a lot about the Web in the National 
Curriculum for Computing?  

What don’t you enjoy about 
computer related topics? 

4. What do you think we should be teaching 
people to think about in relation to the Web?  

What do you use the Web most for 
and how could this be improved? 

5. Who would you talk to in, or out of, school if 
you encountered something upsetting or 
unnerving in the Web?  

Teacher/Parent/Friend/Police 
Officer/Block Feature on Website/ 

Spam Reporting Mechanism 
6. Do you know of any other programmes, 

agendas, subjects or ways people are being 
taught to think about and participate safely in 
the Web, either in school or outside of it?  

Has your school ever launched any 
kind of initiative to prevent online 

bullying? Has anyone ever visited to 
talk about Web safety?  

7. Would a subject teaching about the Web be a 
useful thing for people your age?  

If not, why do you think it would be a 
waste of time?  

8. Would you be interested, yourself, in studying a 
subject, curriculum and assessment entirely 
about using, influencing, shaping and/or 
studying the Web instead of or, perhaps, 
alongside a subject like Computing?  

What kinds of qualifications would 
you like to see or have available to 

you?  
How would you make it different to 

Computing/ICT? 
9. Do you think this subject would be a good or 

bad? 
Who would teach it? 

10. Imagine you were teaching a class about the 
Web. What would be the first topic you ever 
taught a group of people your age about?  

What do you use the Web most for? 
Who do you interact with online 

most? 
11. Do you think that young people know more 

about the Web than older people?  
Are your parents aware of what you 

do online? Do they check? How? 
12. Has anyone on the Web inspired you? If so, who 

and why?  
What sort of celebrities or people do 

you follow online? How? 
13. We’ve recently seen a lot of powerful people 

use the Web to get their voice or opinion across. 
What do you think about this?  

For example: Donald Trump 
recently staged a massive media 

campaign for the election in the USA 
2016. 

14. Would more knowledge about the Web help you 
to accomplish your goals in life or prevent you 
from encountering problems online?  

What are your goals? Do you have a 
job in mind? Do you think Web 

knowledge matters in this future?  
15. Do you think most of what you are taught in 

school is relevant or useful, as many young 
people have active followings and incomes 
online? 

For example the people who 
monetise gaming channels or fashion 

blogs on Youtube.com 
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Interview Schedule: Teacher Research Questions 
Overarching Question:  
What is the pedagogy of the Web?  

Teacher Specific Questions Contextual Prompts 
1. What are the kinds of things we should be 

teaching young people about the Web? 
Programming/ ICT/D.Literacy/E-
Safety/Emails/Games/Social Skills 

2. What opinion do you have of the NC Computing 
changes? 

For example:  NC Computing 
introduced programming from 5>. 

3. How much power and authority to teachers have 
over what students do on the Web?  

How do you prevent students from 
using the Web inappropriately? 

4. How important is teaching students to think 
critically about the Web?  

What happens if we leave them 
uneducated?  

5. Considering the above in relation to the core 
curriculum, would you say it is as important? If 
not, where would you place it alongside as a 
subject? 

There was considerable debate about 
the NC Science Core being replaced 

by Computing recently.  

6. Can you think of any other programmes, agendas, 
subjects or ways people are being taught to think 
about and participate safely in the Web, either in 
school or outside of it? 

Has the school itself led any 
programmes? Beyond the Computing 

NC (or discuss if unaware) what 
about the Pro-human Web agenda? 

7. What do you think the benefits of a WS subject 
would be for a) the students, b) the teacher’s c) 
school and d) the flexibility for other subjects? 

Who would be best placed to deliver 
a Web Science focused curriculum in 

the school? 
8. Where do you think we teach students most about 

the Web? For example, is it in Computing, or 
Citizenship/PSHE/Pastoral or neither?  

Do any of these subjects really focus 
on teaching students about the Web? 

9. There are now expectations to teach students 
technical computing skills, as well as cross-
curricular Web learning, much earlier on. What 
impact would you say this has on teachers? 

Does the emphasis on technical skills 
in the Computing NC mean that 

Social skills get pushed elsewhere? 

10. Do you have any time set aside in your subject, 
regardless of its specialism, to teach or utilising 
something in relation to the Web?  

What are the limitations of time on 
your subject? Can you introduce 

interdisciplinary practice?  
11. How do you feel the government has responded 

to teaching students to think about the Web?  
There is obvious NC changes but 
what about in general teaching? 

12. Can you give any examples of whole school 
initiatives related to the Web?  

For example in terms of initiatives 
directed from the SLT? 

13. How do you feel leadership strategies have led on 
the issue of ‘the Web’ especially as it’s now tied 
into most core OFSTED inspection areas 
including behaviour management and teaching 
and learning?  

Do you think that more can be done 
to introduce interdisciplinary 

practice across different subjects 
RE: the Web?  

14. Students are often more literate than teachers on 
the  the Web and technologies, how does this 
affect both teaching and power over them in 
school?   

How does the school prevent 
students from utilising the Web in 

inappropriate manners? 

15. Should we be teaching students about the Web as 
a subject itself, with an attached curriculum and 
assessment route (KS2-A2)? 

Subjects require a certain time 
allocation, where do you think it 

should come from?  
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Interview Schedule: Prompt Research Questions 

Overarching Question:  
What is the pedagogy of the Web? 

Generalised Questions Contextual Prompts 
1. How do you make use of the Web on a daily basis?  Social Media/ 

Gaming/Information 
2. If you had to narrow it down to the top 3 things you 

use it for, what would these be? 
What do you look at first on your 

phone or browser?  
3. How do you access the Web? Tablet/ Phone/Computer/Watch 
4. Are there problems of gender in the Web and 

learning?  
STEM Uptake?  

5. How does the Web work?  Protocols/ People/ Websites/ Gov. 
6. Who owns the Web?  Government/Corporations/Everyo

ne 
7. What are some of the advantages and disadvantages 

of the Web? 
Contact/ Information/ Fun/ 

Bullying/Revenge/Theft/Fraud 
8. Have you ever encountered anything inappropriate 

on the Web and did you look for this or stumble 
across it?  

Revenge/Pornography/Bullying/ 
Discrimination/ Racial 

Extremism/ 
Dark Web/ Hacking/ Crime 

9. What does the Web mean to you? Could you cope without the Web? 
10. Do you think the Web is for everyone?  If not, then why not?  
11. Is the Web a fair place?  Equality/ Open Access/ E-Safety  
12. Can you think of any examples where you, or 

someone you know, have been mistreated on the 
Web?  

Who polices the Web and prevents 
inequality? 

Who can you report things to? 
13. Do you think men and women are treated equally on, 

or in regards to the Web?  
Are there more men or women 

involved with shaping the Web? 
14. Why do you think that some people don’t seem to 

stop and think about the extent of their actions on the 
Web?  

Do you think that anonymity and 
being able to pretend online is a 

reason?   
15. Do you ever think about what people might be doing 

with your data?  
Why do websites want your data? 

Is it valuable to them? 
16. Do you own the data you put online, say for example 

on [Prompt]?  
Facebook/ Instagram/ Snapchat/ 

Whatsapp/ Gaming/ eBay 
17. Can you think of any examples about how the Web, 

or people, systems, websites or activities found 
within the Web, influence your thinking?  

PewdiePie/ Zoella/ YouTube 
emerging personalities / News / 

Gaming channels.  
18. Do you ever read the terms and conditions on a 

website?  
Do you think these matter?  

19. Is the Web the same for everyone across the world? Role of Governments on the Web?  
20. Why do you think the Web is such an important 

thing in the world today? 
Could you cope without Web 

access? 
21. Who has a powerful presence on, or to do with, the 

Web and why do you think this is? 
The recent Presidential elections 

were shaped by the Web 
22. Who can you report online abuse, exploitation or 

inappropriate behaviour to?   
Did you know agencies exist to 

stop exploitation of young people 
23. Do you have a right to privacy on the Web? Is privacy even possible?   
24. . What skills do you need to use the Web? Technical/Social/Sociotechnical 
25. Do you make or create on the Web? Hobbies/Activities e.g. DeviantArt 
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[Appendix B]: Teacher Feedback Questionnaire 
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Teacher Web Science Intervention Feedback Questionnaire  
This project has been orientated around establishing tentative design principles for pedagogy 
about the Web. At present, I do not feel there is a mechanism for teaching students about the 
Web so have built a resource pack around the feedback from staff and students. I would 
appreciate it if you could provide me with a few sentences about your professional perspective 
on Web Science and the potential of it to inform your practice/ the school. 
 

 
Some questions as prompts:  

1. Does the concept/design principles demonstrated through the Web Science intervention 
offer scope to enrich the student curriculum? 

2. Can you describe how you might make use of these resources, or if you have 
experimented with them, could you please describe this experience?  

3. Do you feel that Web Science, as deployed in this intervention as a modular program, is 
an effective way to promote critical thinking about the Web amongst students?  

4. Would you be interested in participating in a longer-term co-constructed study, such as 
being given Web Science resources for KS3-KS5 and tracking the development/ 
teaching of Web Science over a whole school student pathway?  

Teacher Questions 
Please answer these questions to reflect your 
honest opinion about the concept of learning 
Web Science. St
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1. Web Science equips offers scope to develop 
critical thinking skills about the Web and I feel 
I can apply the resources in my practice.  

     

2. Web Science is engaging and provides 
students with valuable knowledge.  

     

3. Web Science recognises the need to 
encourage student’s opinions, insights and 
experiences from out of school.  

     

4. Web Science is philosophical in nature so 
offers a good basis for discussion with 
students. 

     

5.  I can see ways to build assessment into 
Web Science that is holistic, so formatively 
placed into learning. 

     

6. Web Science enables students to think 
about how they learnt, rather than just the 
recall of knowledge.  

     

7. Web Science resources have clear 
objectives that studied social and technical 
processes in an appropriate way for the age 
range intended.  

     

8. Web Science enables scope for me to 
encourage students to ask informal questions, 
discuss their thinking/learning and work 
collaboratively.  

     

9. I would be happy to teach, establish or 
deploy Web Science as pedagogy for teaching 
about the Web in my school.  

     

10. I feel that Web Science offers a good 
basis for interdisciplinary practice with other 
subjects.  
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[Appendix C]: Student Workbook/Questionnaire, as included at end of workbook 
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@??? 
Web Science Beta Tester Blog  

 
A blogging log to help me: 

1. Interpret our discussion and learning by giving 
me a space to write personal reflections in my 

own words. 
2. Document and diary things, both good and bad, 

I found enjoyable or struggled with, from the 
activities, to my own thinking and beyond.  

3. Help refine these lessons to teach others. 
 
 
 
 
 



 246 

 
Becoming a Student Researcher 

In this project, I want you to think about acting as an ethnographer, not a student. An 
ethnographer writes detailed observations about the environment they are a part of. You are 
not going to be judged on your work. Instead, I would like you to write a blog!  
 

• The World Wide Web has changed the world. It has changed the ways we 
communicate, collaborate, and educate. We increasingly live in a Web-
dependent society in a Web-dependent world.  

• The Web is also the largest human information system and it is growing 
faster by the second.  

• Web Science tries to study the impact that developments in the Web will 
have on society or technology, from search engines and social media to 
artificial intelligence and Amazon Drones.   

• Web Science is the study of the social behaviours in the Web and the 
technologies that enable and support this behaviour. 

• It is an interdisciplinary study drawn from many backgrounds of the 
interactions between these technologies and social behaviours.  

• It is therefore covers a lot of subjects and represents a fundamental 
collaboration between computer science and the social sciences.  

• These lessons provides an introduction to Web Science, the issues that it 
addresses and an appreciation of the diverse set of disciplines that make up 
the Web.  

 
Themes to Observe: Knowledge and Understanding: 
As you complete this course, I would like you to write observations about how we 
have learnt, gained knowledge and developed critical thinking of: 
 

• Some background of the development of the Web. 
• The sociotechnical nature of Web phenomena.  
• Key social theorists and theories about the development of technology 

and society.  
• The range of disciplinary issues tied to the Web and the way it influences 

our thinking, learning and daily life.  
 
Themes to Observe: Subject Specific Intellectual and Research Skills: 
As you complete this course, I would like you to reflect on your own learning and 
the questions of others, commenting on how you/they and your teacher: 
 

• Use sociotechnical theories to describe and predict the co-constituted 
nature of the Web in general and specific kinds of Web engagements. 

• Identify the positive and negative issues (e.g. communication, privacy, 
piracy) in the context of the Web. 

• Teach/learn useful perspectives to analyse the Web. 
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Becoming an Observer: It is often tough to 
know what to write down when we are 

conducting research and also a part of research. 
Asking these questions helps! 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
 

Task Level 
 

• What tasks 
did I enjoy? 

• What 
learning did I 
find 
interesting? 

• What content 
intrigued me? 

• How could we 
have done this 
task 
differently? 

• Do I 
understand 
everything 
about this 
task? 

• Is it easy or 
hard to grasp 
this? 

Process Level 
 

• How do I make 
sense of 

knowledge? 
• Can I relate what 

I’ve learnt to 
other aspects of 

my life? 
• How does this 
learning relate to 

other things we 
have learnt in this 

project? 
• Do the tasks and 

questions make 
sense? 

Self-Regulation Level 
 

• How does this 
make me 
think? 

• How are we 
learning? 

• Who are we 
learning 
with? 

• What do I 
notice about 
how I work 
with others? 

• Do others 
seem to be 
engaged? 

• Am I 
engaged? 

• Does the 
teacher make 
sense? 

Self/Personal Level 
 

• Why does this 
learning matter to 

me? 
• Am I inspired? 
• What do I not 
find interesting? 

• Is there another 
way I’d prefer to 
learn about this? 
• Am I bored? 
• Am I excited? 

• What questions 
do I want to ask? 

• How am I 
learning? 

Effective 
Observation 
& Feedback 

 
Where am I 
going? 
 
How am I getting 
there? 
 
Where to next? 

What have I learnt? 
How have I learnt? 

How would I prefer to 
learn? 
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My Tweet Question Log 
Keep the questions tweet length! 

@??? 

Lesson 1 
@ 
@ 

Lesson 2 
@ 
@ 

 Lesson 3 
@ 
@ 

Lesson 4 
@ 
@ 

 

Lesson 5 
@ 
@ 

 

Lesson 6 
@ 
@ 
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Critical Thinking: Self Analysis 
 

Critical 
Thinking Skill 

When I use the Web every day, I do this well:  What 
score? 

Agree Neither Agree 
nor Disagree 

Disagree /10 

Remember     
Understand     

Apply     
Analyse     
Evaluate     
Create     

 
Please give a brief summary of your critical thinking? 

 
 
 
 
 
 
 
 

Critical 
Thinking Skill 

After learning Web Science, I believe I can 
now do this better in the context of the Web…  

What 
score? 

Agree Neither Agree 
nor Disagree 

Disagree /10 

Remember     
Understand     

Apply     
Analyse     
Evaluate     
Create     

 
 

Please give a brief summary of your critical thinking? 
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What are my experiences of studying 
Web Science? 
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What is the name of this actor?  

Is there anyone who can challenge this actor? 

How large is the network?  

Can you describe this actor and their relationship to others in their network?  

Knowledge: Power: Proximity: Stability: 
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What do you think about studying Web 
Science? 

 

Student Questions 
Please answer these questions to 
reflect your honest opinion about 
the concept of learning Web 
Science. 
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1. Studying Web Science developed my 
critical thinking skills about the Web; I 
feel I can apply it now in daily practice.  

     

2. Studying Web Science is engaging 
and provides me with valuable 
knowledge.  

     

3. Studying Web Science draws on my 
opinions, insights and experiences from 
out of school.  

     

4.  When studying Web Science, I felt 
the learning was more about me, my 
usage and philosophy, so helped me to 
think. 

     

5.  The way assessment was approached 
was holistic, so formatively placed into 
learning in a way that I drove. 

     

6.  When studying Web Science, I was 
engaged to think about how we learnt, 
rather than just what we learnt.  

     

7. When studying Web Science, there 
were clear objectives that studied social 
and technical processes.  

     

8.  When studying Web Science, there 
was lots of scope for me to ask informal 
questions, discuss my thinking and work 
collaboratively in learning.  

     

9. I felt that Web Science was a different 
kind of subject to any I had studied 
before, so I would like to see it on my 
curriculum.  

     

10. I felt that Web Science linked to my 
other subjects and this was helpful.  

     

 
Would you like to share any other views?  
 
In my opinion…  
 



 253 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

[Appendix D]: Lesson 1 PowerPoint Summary: What Are the Foundations of Web Science? 
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[Appendix E]: Lesson 2 PowerPoint Summary: Who Controls the World Wide Web? 
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[Appendix F]: Lesson 3 PowerPoint Summary: What Is the Sociotechnical View of the 

Web? 
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[Appendix G]: Lesson 4 PowerPoint Summary: What Is the Difference Between the 

Sociotechnical Web and the Semantic Web? 
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[Appendix H]: Lesson 5 PowerPoint Summary: What Is the Future of the Web? PowerPoint 

Slide Summary Document 
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[Appendix I]:  Lesson 6 PowerPoint Summary: Why Should We Study the Web as a 

Sociotechnical Phenomenon? 
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[Ethics]: Application Form 

14th of March 2017 

26092 

SSEGM ETHICS SUB-COMMITTEE APPLICATION FORM  

Please note: 

• You must not begin your study until ethical approval has been obtained.  

• You must complete a risk assessment form prior to commencing your study.  

• It is your responsibility to follow the University of Southampton’s Ethics Policy and 

any relevant academic or professional guidelines in the conduct of your study. This 

includes providing appropriate information sheets and consent forms, and ensuring 

confidentiality in the storage and use of data.   

• It is also your responsibility to provide full and accurate information in completing 

this form. 

 

1. Name(s): Michael J. Day 

2. Current Position: PhD Student 

3. Contact Details: 

Division/School Social Sciences/ Web Science DTC 

Email   mjd1g13@soton.ac.uk 

4. Is your study being conducted as part of an education qualification? 

 Yes   No  

5. Name of your supervisor: Professor Susan Halford & Professor Les Carr.  

6. Title of your project: 

 What is the pedagogy of the Web?  

7. What are the proposed start and end dates of your study? 

 21st of April 2017 to 31st of December 2017  
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8. Describe the rationale, study aims and the relevant research questions of your 

study 

What is the rationale that my research question is in response to?  

A number of initiatives have tried to realise an educative philosophy, curriculum and pedagogy 

in respect to the Web. I have theoretically analysed the Web We Want campaign and the National 

Curriculum for Computing within the UK. My conclusion was that their approach to teaching 

about the Web is insufficient. They lack of a sociotechnical perspective of the Web and have a 

narrow appreciation of educational theory with respect to pedagogy.  

 

Why is my rationale and investigation necessary? 

These initiatives are the main proponents calling for an educational intervention to support 

cultural and technical change in the Web. They are, to date, the best approaches that we have for 

teaching beyond allowing web users to figure it out for themselves. Yet, these initiatives discount 

the complex nature of the Web and often urge awareness, or technical skills, rather than 

developing what we might describe as critical sociotechnical thinking, understanding and 

analysis. 

My study therefore aims to explore: 

§ What initial insights can teachers and students offer about teaching and learning with 

respect to the Web?  

§ What approaches can be used to educate young people about the Web?  

§ What problems are faced in teaching young people about the Web?  

§ Whether Web Science is a suitable foundation for pedagogy of the Web?  

§ How such insights shed light on the shortfalls of initiatives to teach people about the 

Web. 

 

What are these initiatives, as well as my thesis, in response to?  

An educative philosophy about the Web has been missing for a long time. Recent changes to the 

UK National Curriculum offer a way forward, but this is very technically focused. I contend that 

we need to stop telling people what to think about the Web (e.g. through social mindfulness, 

ethical positions or technical skills) and start teaching them to think about the Web (e.g. through 

critical thinking skills and questioning). To do this, we need to first explore how such a 

curriculum might take shape.  

 

What is the solution this thesis proposes? 

I wish to develop an educative study that investigates the practice of Web related pedagogy and 

curriculum design. To do this, I will develop a curriculum around the discipline of Web Science. 
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The discipline urges sociotechnical, interdisciplinary knowledge and recognises both social and 

technical thinking. I would like to conduct an investigation with some fieldwork intended to 

solicit insights from teachers and young people in schools. To do this, I will work within the 

Secondary educational setting (11-19). This phase of learning offers me access to both teachers 

and students, who I will approach as resources to consult about the concept of teaching and 

learning with respect to the Web.  

9. Describe the design of your study 

To accomplish this, I have recruited two institutions to take part in this study.  I will be working 

with a member of the management team at each location, who also teaches. Both have 

volunteered their school to act as a host for this study and integrated my research methods into 

the PDSA (continued professional development cycle) program that addresses pedagogical 

learning objectives. These institutions are distinguished by their students’ socioeconomic status 

and type of education system (state and private). 

There are several stages to the design of my study. Overall, these can be summarised as:   

Stage 1: Pilot Study  

 

I will develop a pilot study using qualitative group interviews where I question a small set of 

teachers and students about education and the Web. There are three components of insight I wish 

to gain: the extent of generalised knowledge about the Web, knowledge about how the Web is 

taught (teacher specific) and knowledge about learning the Web (student specific). Presently, all 

of my questions are drafted in [SEE: Interview Schedule] attached. I will use this pilot to reduce 

the number of questions by approximately 50%. In this pilot I will interview approximately 5 

students and 3 teachers in each school.  

Stage 2: Small Group interviews  

Young people often need to be motivated to discuss topics and their consent is best sourced most 

effectively when they are engaged in the process. I will consider how to address this further 

below, but recognise the importance of sourcing adequate and informed participation (rather than 

risk teacher led enrolment). The same can be said of teachers with respect to their senior 

hierarchy.  

So, I have established a set of general questions and produced some engagement material, which 

I will deploy ahead of the pilot to ensure everyone is informed. Assuming this secures 

involvement, the purpose of the group interviews is to discover insight from teaching and the 
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students. In sets of 5 students, spread across 6 groups, I will ask students a series of questions 

[Interview Schedule]. I will also interview 20 teachers individually.  

Because I acknowledge that the interview process can present challenges with respect to 

engagement, with each group I will ask a series of generalised questions and then group specific 

questions. I will suggest examples as contextual prompts, which I have set out alongside the 

questions. I will relate this to usage, teaching and learning and consider these themes with respect 

to experience.    

Sample selection will depend on: 

The members of staff and students from each institution who are willing to participate, arising 

from my engagement lectures, speaking and material provided ahead of visiting. With respect to 

the students under the age of eighteen, those who have written consent from their parents and 

have volunteered.  

Stage 3: Teaching & Learning Project 

The insight produced during the group interviews will be used to inform a collaborative teaching 

and learning project. I will base this around the disciplinary framework of Web Science and use 

insight from these interviews to inform design decisions. Web Science offers a higher education 

curriculum that I will dilute into a practical pedagogy and toolkit for teaching students. From the 

interviews, I will also identify five teachers in each school who express insight in the project and 

follow up with them to discuss providing them with resources to teach some components of Web 

Science to inform and fulfil statutory requirements of the National Curriculum. I will first meet 

these teachers in an initial planning and development meeting, where I will collaborate with all 

five together to discuss, in a group forum setting, the practice and practicalities of planning the 

teaching and learning project around the discipline of Web Science.  

From specifically sharing anonymous insights from the interview stages, I will map out, with 

their help, what needs to go into a curriculum; I will then design and resource this curriculum, 

using the Web Science framework as a general foundation. I will then teach and engage with 

students using these same resources and reflect on this process. I will, therefore, evaluate the 

effectiveness of this curriculum, after demonstrating it through fieldwork by teaching a series of 

lessons to students with the support of some teachers, which will include methods of 

participatory feedback.  

This will involve several sub stages and considerations: 
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a) I will ask teachers to discuss, in a developmental group that I will record, the design of 

a Web Science teaching toolkit that I have drafted. This will be based around a set of six 

Web Science lessons based on a curriculum that is informed by Bloom’s (1956) 

conceptualisations, a pedagogical framework, with the intention of testing these across 

each of the age ranges found in a Secondary school. KS3, KS4 and KS5. I will also ask 

them to consider a set of assessments intended to help students evaluate their own 

progress and inform my own evaluation of the pedagogy.   

b) I will then confirm the design and teach these lessons to 10 students in each key stage 

and include within these formative and summative assessment activities to measure both 

the teaching and learning occurring. These will be age suitable learning. All resources 

will be stored in a secure, password-protected server and machine that is authenticated 

via the University of Southampton. These resources will be based on the Web Science 

HE curriculum:   

a. Foundations of Web Science (the social and technical perspectives of the Web). 

b. Further Web Science (the sociotechnical perspective of Web networks).  

c. Semantic Web Technologies (a future technical application of the Web).  

d. The Science of Online Social Networks (philosophical thinking about 
networks).  

e. Web Architecture (the technical design of the Web).  

f. Web Innovation (the social experimentation and commercialisation of the Web).  

 
c) These assessments and resources will be based around a central wiki that students will 

research and contribute to, adding their anonymous handles to each contribution: the 

title of this will be ‘What is Web Science?’ and will continue within it all the independent 

research students will engage in on the topics discussed. There were will be a few 

specific activities to orientated this, but largely all will be as a blog-posting task to enable 

student reflection and therefore promote them to teach others, which encourages 

retention. A tweet-style written task that encourages students to ask open questioning 

about the Web with respect to the topics I teach them about during lessons. An actor-

tracing mind-map exercise for students to contextualise a sociotechnical perspective of 

one network found within the Web. I will also follow up with an examination-style final 

assessment activity completed on paper. All of these assessments, then, will be carried 

out in the above collaborative Wiki and will provide an evidence base of the degree of 



 298 

insight they have amassed through the activities, which can then be analysed and also 

referred back to, by them, as an outcome.  

 

d) For these stages of assessment I will take a number of steps to maintain anonymity of 

all involved and thereby reduce the chances of students, or their teachers, identifying 

one another. I will be pseudo producing a specific #hashtag for the tweeting activity and 

embedding in this in a section of the wiki. Students will then produce wiki entries as 

hashtag character responses with handle names made up for the purpose of the study. 

Their use of school based computer equipment will have specific log-ins generated for 

study. All login accounts on the wiki will be similarly generated. The wiki will be private 

and maintained by the UOS. I will add to this by providing details on paper at the start 

of the activity and will not keep a log of who each student is, with respect to his or her 

generic login. For the wiki, each will also be given pseudonyms for log-ins and explicit 

instructions not to identify their name or the institution at which they study. This will be 

geared around teaching the content they have learnt in a simplified way to ‘teach others’ 

within their cohort range. The wiki will be written at each institution within the 

timetabled lessons. I will lock it, as an administrator, for editing outside these hours to 

prevent any contamination, circulation or abuse. An example of such a university stored 

wiki: is https://secure.ecs.soton.ac.uk/wiki/w/WAIS 

e) I will not source the same set of assessment feedback within the resources provided to 

other teachers for the purpose of evaluation of the curriculum approach. This is because 

I have no control or ability to oversee the degree of considerations they apply to maintain 

consent and involvement of everyone involved. To gain insight from these teachers, I 

will instead use a generic questionnaire to elicit insight from those students taught 

beyond my reach. I will follow up by interviewing each participatory teacher with 

respect to these same questions, focusing specifically on the merits and shortfalls of the 

Web Science curriculum I have designed. I will ask for this to be returned to me in the 

debrief session and allow them to design their own assessments to inform their own 

professional practice, as is the case in the National Curriculum assessment criteria.  

Recording of Interviews: 

As well as asking students to document their thinking, I will record them using an audio device 

in both the interviews and lessons. This is because intended as an objective ‘memory’ of the 

teaching and interview process. I need to know who spoke to whom and who asked what when, 

where and why. I can then use that to formulate the component of the lesson and address an 

evaluation accordingly, because I will plan lessons to a 60 minute cycle and will stage review 
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and reflection points in the lessons to allow for informal Q+A, which I will then be able to link 

this to a specific time frame and analyse.  

Follow up: Debrief Student & Teacher Interviews  

The purpose of the debrief interviews to assess each teaching volunteer’s experience after they 

have time to reflect on the project and capture any thoughts or processes that were not revealed 

during the observations. I will also stage the same for each group of students taught and 

interviewed, to provide them with an opportunity to offer additional insight or opinion.  

10. Who are the research participants? 

Students and teachers drawn from a multi-site location found in two school environments, which 

I refer to as [School A] and [School B]. My research will be entirely conducted through these 

schools and I will first seek to form a working relationship with a research partner in the school, 

a staff member. I will use this partner to facilitate and organise a number of manageable, small 

groups for student interviews. This will help to minimise my contact, as an outsider, with 

students and teachers in a working environment with complex ethical implications. 

 

I will interview five students at a time, using semi-structured interview methods that follow the 

same line of general questioning established above. This will occur in two-year age gaps, Hence, 

in each school I will interview ten students from Key Stage 3 (12-14 years old), Key Stage 4 

(14-16) and Key Stage 5 (16-18 years old). This will total 30 students in each school, across a 

school age range. A further 20 students will be included in a lesson activity, discussed below. I 

will also interview the Headteacher and/or Deputy Headteacher, the Assistant Headteacher in 

charge of Curriculum, the Head of Computing, the Head of Citizenship or Personal Social Health 

Education and a middle leader with pastoral welfare responsibility. In addition to this, it is my 

intention to interview a further six classroom teachers, at least one of whom will teach 

computing. This will total 12 teachers purposefully selected in each school, across a school age 

range, with a further scope for an additional 8 teachers who become interested through my 

presence in the school and opt-into the study 

 

I will utilise preferential sampling with respect to gathering students via the contact professional 

to participate. I will recruit 10 higher ability students from each key stage age range into a 

lesson. I will do this because higher ability students often present the most verbal and engaged 

attitude towards learning and as this research project is intended to generate experience 

informing insight, rather than a measure of ability or progress, I feel this decision is necessary 

to ensure the greatest potential for insight during the research. These lessons will be delivered 

as part of a collapsed timetable over 2 days, approximately 3 hours each day. A series of 
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further lessons taught by teachers to students whom I have no direct contact with. No identifying 

information or recorded content will be fed back to me from these. The purpose of these lessons 

is to give teachers involved in the research design process outlined above the opportunity to feed 

back and incorporate these resources into their teaching practices. This will be fit into the 

curriculum because teachers often have to deliver a series of pastorally focused learning lessons 

as part of their timetable. Therefore, all teachers involved in the process will have access to at 

least 1 such lesson a fortnight in order to be included.  

 

I am aware of the issues of ethics with respect to harm and appropriate learning with young 

people. None of the learning outlined in any of these lessons will focus on the teaching of harmful 

content with respect to the Web. All of the content students produce will be on a secure wiki, 

divided by headings. 

11. If you are going to analyse secondary data, from where are you obtaining it? 

From the teaching institution; for example, from the feedback that teachers provide me from 

their experiences in the classroom. I may also be provided with contextual academic data on 

student’s ability start points, which I will use only to tailor the resources I will teach as part of 

the process of differentiation. I need this in order to make sure I can pitch each KS3-5 lesson 

accordingly.  

12. If you are collecting primary data, how will you identify and approach the 

participants to recruit them to your study? 

Recruitment will result from a process during my point-of-contact at each institution that begins 

with a series of engagement seminars and pre-research visits, organised by the contact 

professional I have identified above. I will stage an engagement session with each cohort to 

inform them of the study through an assembly. I will then ask all interested to identify themselves 

to the contact professional, who will provide them with the document (consent and research) 

information pack.  I will also meet this shortlist of students ahead of participation to ensure they 

are happy and willing to participate. As  the students will be under the age of 18 years I will 

ensure that parental consent is gained before proceeding.  

 
I am approaching my sample via a contact professional in the school that will arrange my 

participation. I will present my research verbally via an assembly type activity to staff and 

students. Those involved will be invited to feed back with the contact professional, who will 

have access to all of my relevant material. This will include a participant information sheet, a 

letter of introduction (for both students and their parents individually) and a consent form. This 
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participant information sheet will set out the key information of the study, the stages of research, 

the length of research, the extent of the research and the rights of the participant. I will use a 

pilot investigation to identify students and staff. I will, through a presentation activity, source 

staff input and offer the opportunity to collaborate in the teaching component of the research 

investigation, which I will arrange through partnership with the professional I will be working 

with (as a point of contact). I will use this professional to arrange and form a participant list to 

recruit and distribute the relevant material to all involved in the study.  

13. Will participants be taking part in your study without their knowledge and consent 

at the time (e.g. covert observation of people)?  If yes, please explain why this is 

necessary. 

No. 

14. If you answered ‘no’ to question 13, how will you obtain the consent of 

participants?  

For participation in the study I will seek the written consent of all involved. This will include a 

member of each institution with the appropriate level of authority to authenticate the study and 

accept the role of host partner, the teachers involved in the study, the students participating in 

the study and their parents (see consent forms and research information attached).   

15. Is there any reason to believe participants may not be able to give full informed 

consent?  If yes, what steps do you propose to take to safeguard their interests? 

No. 

16. If participants are under the responsibility or care of others (such as 

parents/carers, teachers or medical staff) what plans do you have to obtain 

permission to approach the participants to take part in the study? 

For the students I will seek parental consent by writing to each participant’s parent and outlining 

both the study, the key research information (double sided) and a brief acknowledgement of 

consent that will be paired with their child’s own (see parental, teacher and student letter of 

contact form with research partnership information and consent opt in sheet).  

17. Describe what participation in your study will involve for study participants. Please 

attach copies of any questionnaires and/or interview schedules and/or observation 

topic list to be used 
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Participation for students involves:  

• An hour-long interview with approximately 5 of their cohort peers to discuss how they 

use the Web and learn about it within the school environment. This is also an opportunity 

for me to discuss topics or arguments about approaches, as well as my own ideas. 

• A six-hour collaborative teaching project to be done within normal college hours within 

which students will engage in the teaching and learning. The students identified in the 

interview will not necessarily be those in the teaching group, though there may be some 

overlap. In the event of this I will not draw comparisons or data associations between 

interview and teaching feedback. A range of activities designed to measure engagement, 

knowledge and interest.  

• A thirty-minute debrief-group discussion to share their feelings about participation in 

the project, which is linked to a follow up formal and anonymous questionnaire.  

Participation for staff involve:  

• An hour long interview individually with teachers to discuss how they use the Web and 

teach about it within the school environment. This is an opportunity to highlight 

concerns about other overlapping educational initiatives with respect to the Web. 

• A collaborative focus group to discuss the premise of Web Science and the practicalities 

of realising it as a delivery mechanism to teach and promote learning about the Web.  

• Accommodation of my teaching in a collapsed timetable (i.e. the loss of students from 

their own classes) and/or participation in pre-research continued professional 

development presentations.  

• Delivery of Web Science related teaching and learning in their own curriculum areas 

with provided resources, which will be fed back in a debrief interview and questionnaire.  

18. How will you make it clear to participants that they may withdraw consent to 

participate at any point during the research without penalty? 

On all content such as information sheets I will inform participants that there will be no 

repercussions if, at any time, they wish to withdraw from my study. I have given some further 

consideration to this with respect to the engagement and participation of those involved in the 

study; partial, reluctant, disengaged, or incomplete responses, for example, will be discarded 

from any stage of participatory research as I will assume this signifies an implicit desire to 
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withdraw from the study (and potential pressure to engage within it. I will make this clear to 

participants in writing, verbally, on the consent forms, on the research interview, at the start of 

any teaching.  

I will remind students of their right to withdraw after participating on conclusion of the study. 

This will be further detailed on all material people are asked to sign. It will also be explained 

during the presentational assembly I offer to both schools, to all key stage students and teachers. 

I will pay particular attention, during the group interviews, during observations of the 

collaborative teaching project or specifically from the debrief interviews of any reluctance. I will 

also give the participants and their parents my university email address so they can withdraw at 

any time via email. In case they feel uncomfortable addressing me, participants will able to 

indirectly withdraw from the study by informing the partner organiser member of staff at their 

institution, or parent or guardian (who will have my contact details).  

19. Detail any possible distress, discomfort, inconvenience or other adverse effects the 

participants may experience, including after the study, and you will deal with this. 

 

The most and obvious potential for distress or discomfort is through the participation of sharing 

about usage and learning about the Web. This may elicit some issues if any participant, for 

example, has been subject to online victimisation, exploitation or harm. I make it clear to all 

participants what I will be asking them about and I will be providing my research questions to 

the contact professional to distribute accordingly ahead of time in order to give all participants 

an opportunity to think about their involvement and so be informed participants. I will stop any 

interview or learning experience that appears to make students distressed. I will consider any 

hesitant or incomplete response to on going questioning a desire to not be involved in the 

research. This is particularly important, as I will be surrendering some power to the school in 

order to help me to organise the research opportunity and access to the participants. I want to 

minimise the likelihood that they are forced to participate and have identified, in my 

methodology, thinking about the rationale of engagement with respect to the validity of the 

study.  

Stage 1: Pilot Study 

I have purposefully structured questions (see attached schedule) that are not intentionally 

controversial with respect to the Web. They focus, by and large, on aspects of teaching and 

learning about the Web. There are some obvious impacts of using a question based research 

methodology; people in groups can identify one another, some may be distressed by the concerns 
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of being overheard. Others might be reluctant to answer as a result of fear of such information 

circulating to other staff and students. 

I am unable to predict how individual students may react to all possible topics. I will, however, 

take steps to inform the students, from the beginning of my study, that can remove themselves 

or refuse to discuss anything I ask. Moreover, I will point out that they should inform me, or a 

member of staff at the intuition, so I can withdraw the topic and/or the student from the study. I 

will use this pilot to make best use of this time, reflecting on and culling questions that seem less 

than useful or unhelpful.  For example, students may be unwilling to discuss the issue of conflict 

and bullying with respect to the Web to me, an individual, or with respect to the fact that someone 

(or themselves) in the group may have personal experience of this.  

All of my interviews will be recorded, removed from the recording device and transferred to a 

secure, password-protected server at the University of Southampton for safekeeping. I have 

already outlined that, during the transcription and analysis of the recordings all the participants 

will be referred to by pseudonyms.   

I will also take steps to ensure that, at all times during the study, a member of staff from the 

institution will be present or in earshot. This will be the case for all stages discussed below.  

Stage 2: Further Interviews 

It is possible the participants may abuse one another in the interview space, mocking each other 

with harmful behaviour such as bullying. This is also a concern with respect to the activity, 

which opens up the research to the problems of flaming and trolling. I will, therefore, take steps 

to monitor the wiki and interviews for such behaviour and will remove any participant from the 

study that acts in this way.  As the technical administrator, researcher and teacher, I will have 

some idea into the participant’s real identities. If any participant is behaving inappropriately or 

writing, as well as responding in a way, that suggests an extent of harm and/or potential 

distressing behaviour, I will use this access to inform the institution point-of-contact member of 

staff of the participant’s identity and discuss the further steps in line with their child protection 

or staff internal policy.   

Stage 3: Teaching & Learning Project  

As a qualified and experienced teacher, I will work with students to reassure and develop a 

working relationship in the classroom. This might cause some distress; a change in routine and 

isolation with an interloper can be upsetting. However, this rests within their normal daily routine 

because students encounter, frequently, supply and cover teachers. These will offer supplement 



 305 

lessons and so they should be used to it. I will ensure that the topic and content is age specific 

and relevant. I will work with the host and partner institutions to keep to internal ethical practices 

consistent with their school policy.  

When I handover resources to other teachers, I will only be working with their students in so far 

as part of the developmental working group I will establish as a project at the school. Therefore 

I will have no access to the contextual or administrative data that might identify them. Any 

feedback I receive as part of the debrief process will be relevant to the project and relative to the 

resources constructed as part of the collaborative outcome of interviews and participatory 

discussion. I cannot ensure that such teachers maintain and avoid all harm within the working 

environment, however I have identified an internal ethics and analysis policy in each school for 

staff-led independent learning activities (experimentation of teaching and learning). 

To this end, I will be making sure they complete this BERA aligned self-assessment with respect 

to any teaching and learning with my resources. I will not be sharing the same assessment 

material because I have no way to ensure and guarantee ethical and personal considerations are 

maintained and that it is administrated properly. Therefore, I will allow teachers to set their own 

assessments within the context of their role as professionals. I will primarily be looking for 

feedback about the content and nature of the curriculum I devise. I will also make sure that they 

take no identifying information down when administrating the questionnaire described above.  

As noted above, any teaching lessons will be held in an open space or a room with an open door 

and exist strategy for any student who suffers unexpected distress. A member of staff will be 

present or in earshot.  

20. How will you maintain participant anonymity and confidentiality in collecting, 

analysing and writing up your data? 

 

All information will be securely stored. No student or teacher names will be kept or connected 

to the research components. Obviously, as I am teaching and interviewing both staff and students 

I am likely to gain insight into their lives. When interviewing, them, however, I will maintain 

anonymity by referring to each student as a number in the process of analysis. I will not share 

what the students, or their teachers, say in any respect to anyone within the developmental 

working group, interviews or follow up teaching activities.  

 

Moreover, I will refer to each school anonymously as well. At no point will any personal data, 

beyond age (relative to key stage) be connected to students. Because I am interviewing students 

in groups this reduces the potential for a particular student to be identified with respect to my 



 306 

write up and follow up. Each student will be allocated a number. Whilst confidentiality may not 

be guaranteed within the context of a group, participants will be asked to treat as confidential 

anything that is said in the group discussion. This has been added to the 3 participant information 

sheets and will be followed up with at the start of each group discussion to help minimise this 

potential problem further.  

 

I am interviewing groups of 5 per key stage. Hence, a student will be referred to as [KS3: 1/2/3] 

and so on throughout my write up. I will not retain any class lists, names or details provided to 

me as part of a working relationship with the school. I will ask the school to do the same with 

respect to facilitating access to such students. I will not link the consent forms to the students or 

teachers involved in the study in any way. I will allow students the right to opt out and withdraw 

after the study by providing them with contact details to facilitate this.  

Within my written work, the institutions will be given pseudonyms and anything I subsequently 

publish. The participants will be asked to create their own usernames for the tweet style pseudo 

wiki task and for any content they produce in the wider wiki, as part of the knowledge 

assessment. Any in-lesson login usernames will be sanctioned and organised by the member of 

staff representing the institution. I will vet them for appropriateness and change any that identify 

the students. 

The participants will be referred to throughout by their task handles and participatory usernames, 

which I will instruct them to add at the end of each of their contributions. If a username is 

interpreted in such a way that can lead to a real identity, I will provide an alternative.  In the 

interview components, respondents will be identified by their participatory order (e.g. participant 

1, KS3 group). 

21. How will you store your data securely during and after the study? 

In line with the Research Data Management Policy for data retention, which I have reviewed 

and is found at: http://www.calendar.soton.ac.uk/sectionIV/research-data-management.html  

To be specific, I will respect and store data during and after the study in an anonymous format 

throughout the entire investigation. At no point will any personal details, beyond the Key Stage 

age range, be noted with respect to participants, whom will be allocated a participatory number 

to represent their involvement. One key method, audio recording, is used that could have identity 

issues:  

 

Storage & Management: 
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• Will be stored securely in an encrypted, password protected, durable, detailed format on 

a university laptop. 

• Will be backed up using clear Meta data titling on a password protected, encrypted hard 

drive. 

• Will be stored also using a request for research data file storage internally at the 

university.  

Retention: 

• For 10 years from collection, in line with clause 5.2 of the policy. 

Destruction: 

• The data, once no longer needed, will be deleted from any personally held device subject 

to secure wiping utilities on a Mac based format. This will be overwritten, once 

completed, using erasable tool options found on the Finder menu. 

Access:  

• Access to Research Data is subject to the practice and course of a research project. 

Therefore, it will be restricted to the collaborators on the research project in the first 

instance and only made available to other parties if none of the issues in clause 7.2 of 

the research policy are present and only then with the permission of the research 

collaborators. 

The audio recordings of the group interviews and the debrief interviews will be removed from 

the recording device and uploaded to a password protected secure server hosted by the University 

of Southampton. 

The proxy server will be my laptop, a secured UOS provided device. Immediately after each 

session, the data files I save onto them will be transferred to password protected secure server 

hosted by the University of Southampton. I will then remove them from my laptop.   

The audio will be recorded on a flash memory unit in an electronic device. Immediately after the 

recordings, any content will be uploaded to a password protected secure server hosted by the 

University of Southampton and then deleted.  

The wiki and all its data will be password protected. Only registered users will be able to view 

or edit its content. The wiki I will use for students to contribute to, as well as its data cache, will 

be encrypted and stored securely on a University of Southampton server.  

22. Describe any plans you have for feeding back the findings of the study to 

participants. 
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I intend to publish the findings of my research in an anonymous format via ePrints and distribute 

the URL to all participants. I will follow up with a letter to all involved addressed to their 

institution. This can be found at http://eprints.websci.net/. The letters will also acknowledge my 

gratitude for participation. Out of respect for the privacy and anonymity of participants, I will 

not be providing anyone but my supervisory team with any further contextual information. I will 

also provide a full set of working resources and curriculum notes to the schools I work with, in 

order to hopefully forge a working partnership and opportunity for further investigation at a later 

date.  

23. What are the main ethical issues raised by your research and how do you intend to 

manage these? 

The primary ethical issues I am acutely aware of are:  

• I will be working with many young people under the age of 18.  

• I may discuss of potentially sensitive topics arising that are inherent to the Web, because 

they may create these discussions.  

• I will be using primary data i.e. audio recordings, in-group settings that can be 

problematic for anonymity in the case of students.  

• There is a possibility of abuse of the wiki and its discussion pages during the teaching 

activity.  

• The problems inherent to qualitative investigation, as an interloper and over data 

security.  

Strategies to manage these risks are described above and there are, of course, many implications 

for conducting research. I have considered research ethics at length in my methodology of my 

thesis. They are additionally vital when part of the research process is working with young 

people and teachers. Teachers are under constant under pressure to keep face with senior leaders, 

whilst students must respect the teachers. This forces a researcher to ensure everyone is a willing 

participant and juggle privacy, as well as partnership, concerns. I will manage these in a number 

of ways. At the forefront of my concern is that consent and anonymity matters, unless a young 

person offers a view that gives me concern for their wellbeing. Then I break confidentiality and 

I will make this clear to all involved.  

 

I acknowledge that institutionalised life in schools is difficult; the perception of my role as ‘an 

expert’ influences my relationship with other adults, students and professionals. Students can be 
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forced into a study. Therefore, I recognise the standards of the British Educational Research 

Association. This stresses that research projects must be conducted with ethical approval, thus 

this application, which also avoids harm. I recognise that harm can be physical, self-induced, 

esteem related or emotional stress induced. I am, after all, inviting a participant, be it a young 

person or teacher, to discuss their personal views. This process of sharing may illicit difficult 

feelings or emotions.  Harm is subtle, then, and possible in my research. Schools are adult led 

environments. Young people may participate in a way that is expected of them, rather than how 

they want to. The reason for this is simple; fear of reprisal. Teacher presence creates a sense of 

institutionalised life. They will raise their hands, sit in silence when being spoken to and attend 

interviews as teachers tell them to. An interview conducted first thing in the morning, or during 

examination season, will also impact responses.  

 

Firstly, to reduce harm, I am using a pilot and pre-research visits, presentations and engagement 

opportunities with each key stage of students (as well as the developmental meetings of all staff 

in school, which I will also present my investigation to). I intend to utilise lunchtime slots to 

interview students, to validate their interest by them turning up. I intend to interview staff after 

school hours, to minimise the demands on their time. I will also informally evaluate levels of 

engagement. The topics and questions I have set out in my attached documents are not 

controversial, but it would be foolish to assume that talking about the Web is utterly safe. In 

interviews, the most stressful topics are often personal details such as income, religion and sexual 

preference.  

 

However, I will avoid such questions and not force anyone to join in, allowing clear opportunities 

to leave the study even during it. Harm can come in other ways, such as by misplacing my notes. 

To avoid this, I will take notes and recordings in an anonymous format, which will be stored on 

a password-protected server. This will only be available to supervisory bodies on request. I 

intend to reduce the potential for harm by making sure I comply with all safety and wellbeing 

checks necessary to work with young people, such as the Disclosure and Barring check and GTC 

registration. Even with these documents, I will not be left utterly alone with them at any time 

and will make sure, for mine and their benefit, that I do not record or detail and personal 

information about them. If this is offered as part of discussion, I will censor it from the write up 

notes.  

24. Please outline any other information you feel may be relevant to this submission. 
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I am a qualified teacher, with over ten years of teaching experience. In addition to this, I have 

had higher than normal safeguarding training due to my former role as a Senior Leader with 

responsibility for Pastoral and Behavioural conduct in schools.  

 

In addition, I am still registered with the GTC for England. I have also had my disclosure and 

barring checks, as well as paperwork, brought up to date (January 2017) through use of the 

University procedures and internal verification checks. Copies of this will be made available to 

each of the schools in my study.  

 

I will provide all of my research questions, prompts, letters of contact, information sheets and 

teaching resources ahead of time to the contact professional I work with at the school. This will 

ensure everyone is aware of what I am teaching, where and how when I follow up my 

investigation.  

 

I am not working with any school that I have a prior relationship with; I have never been 

employed in any of the schools identified and that I am carrying out research in. All students I 

interview will not be known to me. I will have no direct contact with students outside of the 

school environment. I have a methodological chapter in my thesis detailing the broader 

considerations of the ethics involved with working with children, should this be of interest to 

support my application and show I have considered the planning and detail of this investigation 

in considerable depth.  
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[Ethics]: Consent Form, Parent 

 
Study title: What is the pedagogy of the Web?  
Researcher name: Michael J. Day 
Ethics reference: 26092 
 
Please initial the box(es) if you agree with the statement(s):  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data Protection 
I understand that information collected about my son/daughter, during participation in 
this study, will be stored on a password-protected computer and that this information 
will only be used for the purpose of this study.  
 
Name of participant (print name)…………………………………………………… 
 
Signature of participant…………………………………………………………….. 
 
Date………………………………………………………………………………… 
 
 
 
 
 
 
 
 
 
 
 

I have read and understood the information sheet (27th of March 2017, Version 2 of 
Participant Information Sheet, Reference 26092: What is the Pedagogy of the Web?) and 
have had the opportunity to ask questions about the study. 
 

I agree for my son/daughter to take part in this research project and agree for my data to be 
recorded and used for the purpose of this study. 

I understand their participation is voluntary and that they can withdraw at any time without 
any of their legal rights being affected. 

 
I understand that their responses will be anonymised in reports of the research. 
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[Ethics]: Consent Form, Teacher 

 
Study title: What is the pedagogy of the Web?  
Researcher name: Michael J. Day 
Ethics reference: 26092 
 
Please initial the box(es) if you agree with the statement(s):  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data Protection 
I understand that information collected about me during my participation in this study 
will be stored on a password-protected computer and that this information will only be 
used for the purpose of this study.  
 
Name of participant (print name)…………………………………………………… 
 
Signature of participant…………………………………………………………….. 
 
Date………………………………………………………………………………… 
 

 
 

 

 

 

I have read and understood the information sheet (27th of March 2017, Version 2 of 
Participant Information Sheet, Reference 26092: What is the Pedagogy of the Web?) and 
have had the opportunity to ask questions about the study. 
 

I agree to take part in this research project and agree for my data to be recorded and used 
for the purpose of this study. 

I understand my participation is voluntary and I may withdraw at any time without my legal 
rights being affected. 

 
I understand that my responses will be anonymised in reports of the research. 
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[Ethics]: Consent Form, Student 

 
Study title: What is the pedagogy of the Web?  
Researcher name: Michael J. Day 
Ethics reference: 26092 
 
Please initial the box(es) if you agree with the statement(s):  
 
 
 
 
I have had the opportunity to ask questions about the study. 
 
 
 
 
I understand my interviews and data will be recorded and used  
for the purpose of this study but that no personal information will be gathered. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data Protection 
I understand that any information of my responses, answers or work produced in this 
study will be stored on a password-protected computer. I also understand that this 
information will only be used for the purpose of this study and will not be given to 
anyone else, at any time or for any reason.  
 
My name:…………………………………………………… 
 
My signature: …………………………………………………………….. 
 
Date………………………………………………………………………………… 
 

 

 

 

 

 

 

 

I have read the information sheet. This has the title with the following information: 27th of 
March 2017, Version 2 Reference 26092: What is the Pedagogy of the Web?)  
 
I am happy to take part in this research project. 

I understand my participation is voluntary and I may can refuse to join in, leave, or decline to 
answer at any time I wish without any repercussions.  

 
I understand that my responses will be made anonymous in reports of the research. This 
means that nobody will be able to identify me. 
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[Ethics]: Participant Information, Parent 

Study Title: What is the pedagogy of the Web? 
 
Researcher:  Michael J. Day   Ethics number: 26092 
 
Please read this information carefully before deciding to allow your son/daughter to be a 
part of this research. If you are happy for your son/daughter to participate, you will be 
asked to sign a consent form. 
 
What is the research about? 
My name is Michael Day; I am a Web Scientist, at the University of Southampton. I am a student. 
I am also a teacher. I am investigating the relationship between people, and the World Wide 
Web. I study how the Web has changed the world, and how governments, businesses and 
everyday users have changed the web. Web Scientists come from all kinds of backgrounds and 
have different interests like mathematics, psychology, sport, law, history, art and even computer 
science. I will be visiting your son/daughters school to answer any questions and I hope you will 
consider allowing them to work with me on this project.  
 
My project is an investigation about how people think and learn about the Web. Recently, there 
have been many changes to this. Two initiatives, the Web We Want Campaign and the National 
Curriculum for Computing, are trying to teach people about the Web in different ways. There 
are some problems with these approaches, not least due to the fact that they don’t really teach 
people to think about the Web. Rather, they tell them how to how to think. This is a problem; 
these initiatives are the main proponents calling for cultural and technical change via an 
educational intervention. Yet, they don’t give a lot of time to studying the complex nature of the 
Web and often urge awareness, or technical skills, rather than developing what we might 
describe as critical thinking.  
 
I want to change that. So I am working with the Web Science Institute, part of the University of 
Southampton, to develop an educational curriculum themed around the teaching of people about 
the Web. I believe the Web is an important part of daily life and we could do a lot more to teach 
people to understand its complexity. This will help to empower them. Hence, why I am trying to 
build a curriculum that could form part, one day, of the National Curriculum to help students 
and teachers tackle the rapid and evolving phenomenon that we are now so deeply reliant on.  
 
Why has your son/daughter been chosen? 
Your son/daughter has been chosen because they are a student in a school environment. They 
have been asked to consider their participation before hand and they will not be drawn into the 
project unwillingly. I feel that the views of young people are going to be really insightful and I 
want to make a curriculum that is directly shape by their opinions and thoughts. As a result, I am 
consulting with young people, such as your son/daughter, and would like them to participate in 
the design process. They are a student at a school that I have a working partnership with and, for 
this reason, I, or someone on my behalf, has been able to speak with them to explain this project.  
 
What will happen to them if I give permission for them to take part? 
I will be undertaking an investigation in your son/daughters’ school over several weeks, spread 
over a number of months. First, I will attend the school to introduce myself. Then, at a later date, 
I will be asking teachers and students to participate in an interview, which will take about 60 
minutes. There is no preparation required.  
 
With respect to your son/daughter, I would like to know how they learn about the Web in schools, 
and their wider views about the Web. I will interview students in small groups of five. I will then 
use their views, which I will record using audio software, to construct and design some teaching 
and learning activities. I will ask, during such interviews, some general and non-personal 
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questions about the Web and learning. Once I have done this, I will go away for a period of time 
and structure some learning activities and classroom lessons using your feedback, before 
returning to teach these lessons.  
 
Are there any benefits to my son/daughter for taking part? 
Your son/daughters time is valuable. I understand and appreciate that. I will be interviewing 
them on the school grounds, in a conference room during a time slot that is not disruptive to 
their overall education. However I feel that often, in education, we do not consult first hand 
with students about how and what we teach. Therefore, whilst there are no benefits to them 
personally, they are contributing to education generally and adding considerably to current 
knowledge about how we should teach people about the Web. Meanwhile, I hope to offer an 
exciting opportunity for students to see, first hand, how higher education research is carried out 
and this may help to inform their future development. 
 
Are there any risks involved? 
There are no risks at all involved in this study. It will be carried out in school, during school 
hours. There will be no activities involved that are demanding or challenging to your 
son/daughter’s time. Interviews will be relaxed and semi-structured. This means they will not be 
like a formal work interview for a job, or an interrogation. Nothing I discuss will be distressing 
to your son/daughter. There are many parts of the Web and not all of them are good. But I will 
only be asking about the Web with respect to their teaching and learning. I will also only be 
interested in any personal views that students wish to share. They do not have to elaborate on 
your daily usages of the Web if they do not want to; any discussion with respect to this will be 
age-specific.  
 
Will my son/daughter’s participation be confidential? 
As part of ethics involved in carrying out research, I have to follow a Data Protection Act and 
the University Policy for keeping your information stored securely and in a confidential manner. 
The data I collect will be encoded and stored on a secure, password-protected computer. Your 
responses are, from my perspective, anonymous. Nothing I detail or write-up will be able to 
personally identify your son/daughter. I only record interviews to help me to transcribe your 
views. Even in these interviews, I will not refer to your son/daughter by name and no details of 
their involvement, such as your consent forms, will be linked to any responses in an interview 
or lesson. Anything I write down, or later publish in a formal piece of writing, will not identify 
your son/daughter personally. Whilst confidentiality may not be guaranteed within the context 
of a group discussion, I will be asking all participants to treat as confidential anything that is said 
in the discussion and raised by other participants, in order to help maintain confidentiality.   
 
What happens if I, or my son/daughter, change my mind? 
They can withdraw at any time from this study. If they are unhappy in an interview, they can 
leave immediately. If they change your mind during a lesson, I will make alternative 
arrangements for them to return to your normal class. If they wish to have their responses omitted 
from my study after participating, this will be respected and their data removed.  
 
What happens if something goes wrong? 
In the highly unlikely case of concern or complaint, you can contact someone independent of 
my study at the University of Southampton. To do this, please feel free to contact the Head of 
Research Governance via the number 02380 595058 or rgoinfo@soton.ac.uk. They will be able 
to provide you with further guidance.  
 
Where can I get more information? 
If you wish to have any further questions or concerns, please feel free to contact me directly via 
my university email address mjd1g13@soton.ac.uk using the email header title: Research 
Enquiry. I will endeavour to respond to you within 24 hours and address any questions or 
concerns you may have.  
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[Ethics]: Participant Information, Teacher 

 
Study Title: What is the pedagogy of the Web? 
Researcher:  Michael J. Day   Ethics number: 26092 
Please read this information before deciding to take part in this research. If you are happy 
to participate you will be asked to sign a consent form. 
 
What is the research about?  
My name is Michael Day; I am a Web Scientist, at the University of Southampton. I am a 
research student. I am also a teacher. I am investigating the relationship between young people 
and the World Wide Web. I study how the Web has changed the world, and how governments, 
businesses and everyday users have changed the Web. Web Scientists come from all kinds of 
backgrounds and have different interests like Mathematics, Psychology, Sport, Law, History, 
Art, Education and, on occasion, Computer Science. Web Science is, therefore, an 
interdisciplinary endeavour that uses a range of social and technical teaching methods to provide 
a more well-rounded and critically balanced view of the Web as a sociotechnical phenomenon.  
 
My project is an investigation about how people think and learn about the Web. Recently, there 
have been many changes to this. Two initiatives, the Web We Want Campaign and the National 
Curriculum for Computing, are trying to teach people about the Web in different ways. There 
are some problems with these approaches, not least due to the fact that they don’t really teach 
people to think about the Web. Rather, they tell them how to how to think. This is a problem; 
these initiatives are the main proponents calling for cultural and technical change via an 
educational intervention. Yet, they don’t give a lot of time to studying the complex nature of the 
Web and often urge awareness, or technical skills, rather than developing what we might 
describe as critical thinking.  
 
I want to change that. So I am working with the Web Science Institute, part of the University of 
Southampton, to develop an educational curriculum themed around the teaching of young people 
about the Web via Web Science. I believe the Web is an important part of daily life and we could 
do a lot more to teach people to understand its complexity. This will help to empower them. 
Hence, I am trying to build a Web Science student curriculum that could form part, one day, of 
the National Curriculum and so help students, as well as their teachers, to tackle the rapid and 
evolving phenomenon that we are now so deeply reliant on.  
 
Why have I been chosen? 
You have been chosen because you are a teacher in a school environment. I feel that your views 
are going to be really insightful and I want to make a curriculum that is directly shaped by your 
views. As a result, I am consulting with you via my point of contact and would like you to 
participate in the design process. 
 
What will happen to me if I take part? 
 
I will be undertaking an investigation in your school over several weeks, spread apart over a 
number of months. First, I will attend to introduce myself. Then, at a later date, I will be asking 
teachers to participate in an interview, which will take around 30 minutes. There is no 
preparation required. I would like to know how you teach about the Web in schools or your 
wider views about the Web and its impact on young people. I will also interview students in 
small groups of five at a later date. Our interview will be 1-1 but I am happy to make alternative 
arrangements should you feel more comfortable. It will be an informal, semi-structured 
discussion using simple questions. No preparation is required and you will be able to decline to 
answer any question you wish. I will then use your views, which I will record using audio 
software for the purpose of note transcription. I will ask, during such interviews, some general 
and non-personal questions about the Web, teaching and learning. Once I have done this, I will 
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go away for a period of time and structure some learning activities and classroom lessons using 
your feedback.  
 
Are there any benefits in my taking part? 
 
Your time is valuable. I am a teacher, so I really understand and appreciate that. I feel that often, 
in education, we do not consult first hand with teachers about how and what we teach. Therefore, 
whilst there are no benefits to you personally, you are contributing to education generally and 
adding considerably to current knowledge about how we should teach people about the Web. If 
you find our interview engaging, I would like to form a developmental working group with 
teachers in a school to trial a new form of curriculum and teaching topic focused around the 
Web, which may benefit your CPD.  
 
Are there any risks involved? 
There are no risks at all involved in this study. It will be carried out in school, during school 
hours. There will be no activities involved that are demanding or challenging to your time. 
Interviews will be relaxed and semi-structured. This means they will not be like a formal work 
interview for a job or an interrogation. Nothing we discuss will be distressing to you. There are 
many parts of the Web and not all of them are good. But I will only be asking about the Web 
with respect to teaching and learning. You do not need to be a subject specialist or someone who 
specifically teaches Computing. The purpose of these interviews is to source general input from 
professionals who are more aware of the impact of the Web on young people. For this reason, I 
will also only be interested in your personal views if you wish to share them with me. Obviously, 
I am intrigued to know anything you want to share but you do not have to elaborate on usages, 
or personal experiences, of the Web if you do not want to.  
 
Will my participation be confidential? 
As part of ethics involved in carrying out research, I have to follow the Data Protection Act and 
a University Policy for keeping information stored securely and in a confidential manner. The 
data I collect will be encoded and stored on a secure, password-protected computer. Your 
responses are, from my perspective, anonymous. Nothing I detail or write-up will be able to 
personally identify you. I only record interviews to help me to transcribe your views, stated as a 
pseudonym.  
 
Even in these interviews, I will not refer to you by name and no details of your involvement, 
such as your consent forms, will be linked to your responses in an interview or lesson. Anything 
I write down or later publish in a formal piece of writing will not identify you personally. The 
only time I cannot guarantee confidentiality will be within the context of any follow-up group 
development partnership or discussion. However, at this point, I will be asking all participants 
to treat as confidential anything that is said in the discussion and raised by other participants, in 
order to help maintain confidentiality.   
 
What happens if I change my mind? 
You can withdraw at any time from this study. If you are unhappy in an interview, you can leave 
immediately. If you change your mind during a follow-on development research partnership 
activity, I will make alternative arrangements. If you wish to have your responses omitted from 
my study after participating, this will be respected and your data removed.  
 
What happens if something goes wrong? 
In the highly unlikely case of concern or complaint, you can reach out to someone independent 
of my study at the University of Southampton. To do this, please feel free to contact the Head of 
Research Governance via the number 02380 595058 or rgoinfo@soton.ac.uk. They will be able 
to provide you with further guidance.  
 
Where can I get more information? 
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If you wish to have any further questions or concerns, please feel free to contact me directly via 
my university email address mjd1g13@soton.ac.uk using the email header title: Research 
Enquiry. I will endeavour to respond to you within 24 hours and address any questions or 
concerns you may have.  
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[Ethics]: Participant Information, Student 

 
Study Title: What is the pedagogy of the Web? 
 
Researcher:  Michael J. Day   Ethics number: 26092 
 
Please read this information before deciding to take part in this research. If you are happy 
to participate you will be asked to sign a consent form. 
 
What is the research about? 
My name is Michael Day; I am a Web Scientist, at the University of Southampton. I am a student 
and a teacher. I am investigating the relationship between people, and the World Wide Web. I 
study how the Web has changed the world, and how governments, businesses and everyday users 
have changed the web. I will be visiting your school to answer any questions and I hope you will 
consider working with me on this project. My project is an investigation about how people think 
and learn about the Web. I believe that we could do a lot more to help young people to understand 
and enjoy the Web. So, I am working with the Web Science Institute, part of the University of 
Southampton, to develop an educational curriculum themed around the teaching people about 
the Web.  
 
Why have I been chosen? 
You have been chosen because you are a student in a school environment. I feel that your views 
are going to be really insightful and I want to make a curriculum that is directly shape by your 
views. As a result, I am consulting with you and would like you to participate in the design 
process. 
 
What will happen to me if I take part? 
I will be undertaking an investigation in your school over several weeks, spread apart over a 
number of months. First, I will attend to introduce myself. Then, at a later date, I will be 
conducting interviews that will take about 45 minutes. There is no preparation required. I would 
like to know how you teach or learn about the Web in schools, and your wider views about the 
Web. I will interview students in small groups of five. You can be interviewed independently if 
you prefer.  
 
I will record your views using audio software. I will ask, during such interviews, some general 
and non-personal questions about the Web and learning. Once I have done this, I will go away 
for a period of time and structure some learning activities and classroom lessons using your 
feedback. Once I have completed this design, I will come back to your school and offer you the 
opportunity to participate, or observe, in these lessons. Again, you are not obligated to join in if 
you do not want to. 
 
Are there any benefits in my taking part? 
Your time is valuable. Therefore, whilst there are no benefits personally, you are contributing to 
something really important.  
 
Are there any risks involved? 
There are no risks at all involved in this study. It will be carried out in school, during school 
hours. There will be no activities involved that are demanding or challenging to your time. 
Interviews will be relaxed and semi-structured. You do not have to elaborate on your personal 
usages of the Web if you do not want to.  
 
Will my participation be confidential? 
As part of ethics involved in carrying out research, I have to follow a Data Protection Act and 
the University Policy for keeping your information stored securely and in a confidential manner. 
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The data I collect will be encoded and stored on a secure, password-protected computer. Your 
responses are, from my perspective, anonymous. Nothing I detail or write-up will be able to 
personally identify you. I only record interviews to help me to transcribe your views. Even in 
these interviews, I will not refer to you by name and no details of your involvement, such as your 
consent forms, will be linked to your responses in an interview or lesson. 
 
However, there is potential that people in your group interview could retain some insight about 
what you contribute. I cannot assure anonymity because of this so I ask you are only involved if 
you are happy to talk in a small group. What I can assure you of is that anything I write down or 
later publish in a formal piece of writing will not identify you personally. Whilst confidentiality 
may not be guaranteed within the context of a group discussion, I will be asking all participants 
to treat as confidential anything that is said in the discussion and raised by other participants, in 
order to help maintain confidentiality.   
 
What happens if I change my mind? 
You can withdraw at any time from this study. If you are unhappy in an interview, you can leave 
immediately. If you change your mind during a lesson, I will make alternative arrangements for 
you to return to your normal class. If you wish to have your responses omitted from my study 
after participating, this will be respected and your data removed.  
 
What happens if something goes wrong? 
In the highly unlikely case of concern or complaint, you can contact someone independent of 
my study at the University of Southampton. To do this, please feel free to contact the Head of 
Research Governance via the number 02380 595058 or rgoinfo@soton.ac.uk. They will be able 
to provide you with further guidance.  
 
Where can I get more information? 
If you wish to have any further questions or concerns, please feel free to contact me directly via 
my university email address mjd1g13@soton.ac.uk using the email header title: Research 
Enquiry. I will endeavour to respond to you within 24 hours and address any questions or 
concerns you may have.  
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[Ethics]: Risk Assessment 

Risk Assessment Form for Assessing Ethical and Research Risks  
 
• Please see Guidance Notes at the end of this document. 

• Students: Please make sure you have discussed this form with your supervisor! 

 

Researcher’s name: 

In case of students: 

 

Supervisor’s name: 

 

Degree course:  

 

 

Part 1 – Research activities  

What do you intend to do?    

My investigation and study is into the concept of pedagogy of the Web. It recognises shortfalls in 
similarly minded campaigns, agendas and initiatives. Therefore, to gain further insight into educating 
people about the Web, it is necessary to engage a series of semi-structured interviews with 
participants in education settings. This will focus on their uses and opinions about the Web. I will 
also develop and deploy a teaching/learning project intended to investigate the views of teachers and 
students with respect to the Web related education. This will involve me teaching them some aspects 
of the curriculum of Web Science to test some of my ideas about how we could use it to teach people 
about the Web.  

Will your research involve collection of information from other people?  

My research sample is approximately 60 students across the 11-18-age range. Interviews make up 30 
of this number, split into groups of 10 per cohort age range. I will interview these students in groups 
of five. I will also interview approximately 20 teachers. These interviews will be semi-structured. I 
will also be working with approximately 5 of these teachers in a developmental group to gain further 
interview insight from everyone involved. The remaining 30 students identified will be engaged in a 
teaching activity.  

If relevant, what locations are involved? 

Two secondary schools identified in the United Kingdom. One of these is located in the South West 
of England. The other is located near London. These are public educational institutions where I will 
be working alongside other professionals and students engaged in daily practice.  

Michael J. Day  

Professor Susan Halford & Professor Les Carr 

Web Science 
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Will you be working alone or with others in the data collection process? 

I will be working alone in the data collection process. I will lead the collaboration with other 
professionals detailed in my application; I will be interviewing teachers as a follow up activity with 
respect to their engagement and opinion of resources with reference to their students, not utilising 
them as my own research agents. 

Part 2 – Potential risks to YOU as the researcher 

Lone working with students requires consideration for discrete supervision. In very rare instances, 
students have made false accusations against teachers or researchers regarding discussion of 
inappropriate content. To this end, I will not be discussing any sensitive topics or asking questions 
that could lead to unintentional stress.  

There are some minimal travel risks. I will be using public transport, 

Therefore the risk is minimal/according to daily travel.  

Both research locations are state or private maintained schools, filled with other people. 

What precautions will you take to minimise these risks? 

I will be recording, using an audio device, any conversations that take place. 

I will ensure that I take steps to be discretely overseen by another teacher or professional who will 
be present in the background of all my interviews and teaching activities. 

I will provide a point of contact to step in for any student or individual who feels distressed by the 
interview. 

Please specify potential distress or harm to YOU arising from your proposed research 
activity.  

It may be possible that students or teachers will share distressing information with respect to their 
online Web practices. This could put me in a compromising position between having to decide 
whether to declare this information and forces me to make judgements with respect to anonymous 
interviewing and the research process. I could also be left alone with students or staff who could 
become hostile and difficult to manage, should I ask them certain personal questions.  

What precautions will you take to minimise these risks? 

Make clear the follow up steps in respect to disclosure of sensitive or contextually harmful 
information (either for myself or the participant).  

Remove anyone from the study who behaves in such a way that could be harmful or emotionally 
distressing to others or myself and report this behaviour to the designated professional attached to 
my research in schools. 

Make sure there is someone who knows where I am located at all times and have a discrete presence 
in the vicinity.  
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Report any information that gives me cause for concern about the health, welfare or safety of students 
to the designated child protection officer within the school. Identify the occurrence of a problem to 
ERGO.  

Part 3 – Potential risks to YOUR RESEARCH PARTICIPANTS  

Students/Minors: 
There are no direct safety risks in so far as putting students or teachers in a dangerous situation where 
I could induce physical harm in this project. It will be carried out in educational institutions, in 
professional working hours. I will be supervised at all times.  
There is some potential for harm as a form of emotional distress, which I will address below. To work 
with children, it is required from the UK government to obtain a Disclosure and Barring Service 
(DBS) certificate to work with them in an unsupervised environment. I have had this carried out via 
the internal UOS systems and this has now been processed fully. A copy will be provided to any 
school I work with.  
All participants will be informed that they can withdraw from the study at any time. This will be 
documented on all relevant material and documentation. It will be reminded before the 
commencement of any interviews and on all consent material.  

The Web is a difficult and sensitive topic. Discussing some topics can be distressing because it may 
resonate with participant’s individual experiences. This can cause further stress because extended 
discussion may cause potential for upset and recall of difficult personal events. Participants may feel 
uncomfortable working with an interloper.  

I will provide interview questions in advance to all participants engaged in the interview process. 

I will not ask any questions, or teach any lessons, detailing sensitive information and/or content. 

I will identify a point of contact for anyone distressed to speak to. 

I will consider, fully, the consent forms and letters of contact I send out to inform participants of their 
right to withdraw from the study at any time, for any reason. 

I will not be left directly alone with any participant or group for any length of time; there will always 
be someone within the immediate vicinity.  

Adults: 

Many of the points discussed above are also relevant to working with adults and I will carry these 
forward. In addition, there are additional considerations with respect to professional discussions 
about curriculum and professional decision-making (with respect to the Web) that may arise in 
discussion. For this reason, I will offer further reassurances about anonymity and the right of 
withdraw from the research process. In addition, I will take the same steps identified above. Namely: 

I will provide interview questions in advance to all participants engaged in the interview process. 

I will not ask any questions, or teach any lessons, detailing sensitive information and/or content. 

I will identify a point of contact for anyone distressed to speak to So, I will consider, fully, the consent 
forms and letters of contact I send out to inform participants of their right to withdraw from the study 
at any time, for any reason.  will not be left directly alone with any participant or group for any length 
of time; there will always be someone within the immediate vicinity.  



 324 

Part 4 – Potential wider risks 

Does your planned research pose any additional risks as a result of the sensitivity of 
the research and/or the nature of the population(s) or location(s) being studied?  

The study is entirely focused around soliciting the views of teachers and students about their teaching 
and learning with respect to the Web. It is therefore a potentially insightful investigation for the 
institution. Because I will be engaged in a dialogue about personal usages, there is some potential for 
an impact between the researcher and participant because, as a teacher myself, I must be aware of the 
overlap between research and educational welfare. I have outlined what I will do if I have any cause 
for concern as above. Beyond this, I do not foresee any issue or problem presenting itself with respect 
to the population or location studied. I am aware of the possibility that the nature or focus of your 
research could adversely affect student and teachers view off researchers, the University or other 
population groups if I do not behave in a manner that is professional and courteous throughout. 

What precautions will you take to minimise these risks? 

As discussed above. 

 

Part 5 – International Travel 

If your activity involves international travel you must meet the Faculty’s requirements for 
Business Travel which are intended to: 

1. Inform managers/supervisors of the travel plans of staff and students and identify whether 
risk assessment is required. 

2. Provide contact information to staff and students whilst travelling (insurance contact details, 
University contact in case of emergency etc.) 

Full details are provided in the Faculty H&S Handbook in the Business Travel section. 
Selecting Business Travel from the Contents list will take you straight to the relevant 
section. 

 

Departmental H&S risk assessment attached 
(for Part 2/3) 

         NO (Delete as 
applicable) 

Business Travel and Risk Filter Form attached 
(Part 5) 

NO (Delete as 
applicable) 
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Glossary 

ANT:  Actor-Network Theory. 

AS:  Advanced Subsidiary (First Year of A-level Study). 

A-Level:  Advanced Level Qualification, First A-level year studied for at KS5. 

A2:  Second Year of A-Level (to gain a full A Level both must be finished). 

Apprentice: A position of learning whilst in employment.  

AQA:  Assessment and Qualifications Alliance, an awarding exam body. 

CERN:  The European Organization for Nuclear Research. 

Certification: Process of awarding a grade for a subject. 

DfE:  Department for Education, a part of the UK government. 

Edexcel: An awarding exam body.  

ECM:  Every Child Matters, a government initiative to overcome inequalities.  

GCSE:  General Certificate of Secondary Education, a qualification studied in KS4. 

HE:  Higher Education, a university program from foundation to postgraduate. 

HOD/HOY:  Head of Department or Head of Year within a school environment. 

ICT:  Information and Communication Technology.  

IOT:  Internet of Things. 

ITT:  Initial Teacher Training, the degree/professional training stage of teaching. 

KS2-5:  Key Stage 2-5, stages of learning through school, ages defined below. 

LEA:  Local Education Authority, a council that has a role providing education. 

OECD:  The Organisation for Economic Co-operation and Development.  
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OFSTED: Office for Standards in Education, Children’s Services and Skills, a regulator. 

NQT:  Newly Qualified Teacher, the first year of engaged practice after ITT. 

OCR:  Oxford, Cambridge and RSA examinations board, an awarding body. 

OFQUAL: The Office of the Qualifications and Examinations Regulation. 

PGCE:  Postgraduate Certificate in Education, part of ITT to part-qualify as a teacher. 

PSHE:  Personal, social & health education, a non-statutory flexible curriculum. 

QCA:  Qualifications and Curriculum Authority 

Qualification: An award by an awarding body to demonstrate achievement. 

QTS:  Qualified Teacher Status, achieved through university study and placement. 

SAT:  Standard Attainment Test, taken at KS1 and KS2 (Primary School). 

SEAL:   Social and emotional aspects of learning, embedded as objectives. 

UCAS:  University and Colleges Admission Service, enabler of HE admission.  

UK/US/USA: United Kingdom & United States of America 

WSI:  The Web Science Institute, located at the University of Southampton.  
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School Key Stage/Year Overview: 

 

 

 

Early Years to KS2 

Age Year Assessment Key Stage 

3-4 Pre-School Teacher Assessment Early Years 

4-5 Reception Teacher Assessment Early Years 

5-6 Year 1 Phonics Screen KS1 

6-7 Year 2 National SATs KS1 

7-8 Year 3 End of Year KS2 

8-9 Year 4 End of Year KS2 

9-10 Year 5 End of Year KS2 

10-11 Year 6 National SATs KS2 

 

 

 

 

 

KS3 to KS5 

Age Year Assessment Key Stage 

11-12 Year 7 Entry Baseline KS3 

12-13 Year 8 End of Year KS3 

13-14 Year 9 End of Year KS3 

14-15 Year 10 Some GCSE Exams KS4 

15-16 Year 11 GCSE Exams KS4 

16-17 Year 12 AS Level Exams KS5 

17-18 Year 13 A2 Level Exams KS5 
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