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An Investigation of Teachers' Beliefs and Attitudes Regarding the Use of
Tablet Computers as a Pedagogical Tool in Teaching Practical Studies

(Electricity and Electronics) in Kuwaiti Intermediate Schools
Ebrahim Ghazi Alenezi

Tablet computers facilitate and augment learning in and beyond the conventional classroom,
which is considered as seamless learning, free from time and space boundaries. These portable
devices are increasingly being integrated in Kuwaiti schools and consequently there is the need to
ascertain howteachers’ pedagogical and epistemological beliefs influence their decisions to integrate
tablet computers for teaching in Kuwaiti schools. This inquiry is grounded in the theoretical
frameworks of the Technology Acceptance Model (TAM) and Technological Pedagogical Content
Knowledge (TPACK). The study establishes the factors influencing teachers’ initial adoption of tablet
computers, their impact on teachers’ pedagogical approaches, and the challenges teachers’ face. A
mixed-methods exploratory-cum-explanatory research design was employed to acquire both
qualitative and quantitative data. Research instruments used included questionnaires, interviews
and observations. Questionnaires were administered to a sample of 150 intermediate school
teachers from one school district. A sample of 15 teachers was selected for interviews. The 15
teachers were also observed in their classrooms. Quantitative data was analysed using the statistical
package for social sciences (SPSS) version 21 software while qualitative data was thematically
analysed. This study found that the teachers' perceptions of affordances and constraints of the
technology may have developed over time and through the use of the devices in their classroom
practices. Although the teachers had varied self-efficacy beliefs, they had positive attitudes towards
the use of tablet computers. Findings also suggest that the teachers’ TPACK fostered skills to use these
devices and that they could support authentic assessment and promote student-centred learning.
Furthermore, the study considers that policymakers lack clarity in pedagogical understanding and as
result inadequate policies were hindering rather than enabling tablet computer integration in
schools. Although most findings reinforce what is already known about the field, this study is unique
as these results are new for Kuwait and possibly more widely for the Middle East. The study
recommends that policymakers provide increased support for teachers and encourage schools to
put in place mechanisms that improve teachers’ attitudes towards emerging technologies.
Additionally, it recommends that teachers should be provided relevant and targeted in-service
training programmes to enhance their skills and knowledge in order to integrate tablet computers
into their teaching practices to effectively support a student-centred learning paradigm.
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Chapter 1

Chapter1  Introduction

1.1 Introduction

There are extensive changes in the way technologies, such as tablet computers and other mobile
technologies, are being used for learning. The integration of tablet computers in classrooms is
claimed to contribute to seamless learning or learning that is free from time and space boundaries
(Clark & Luckin, 2013). Wong and Looi (2012) define seamless learning as learning that extends
beyond the classroom and allows students to use their own initiatives to acquire knowledge in a
variety of scenarios including formal and informal learning, and individual and social learning, by
using mobile devices to leverage their learning initiatives. Wong and Looi (2012) claim that
seamless learning is a novel educational practice that can ensure smooth learning experiences in
formal and informal contexts. Consequently, the culture of educators has to change so that they
can incorporate mobile learning into the curriculum. It can therefore be argued that with the
development of mobile technologies and the emergence of new pedagogical concepts, such as
seamless learning, the use of technologies to facilitate learning has become a universal

phenomenon.

Under such circumstances, it is also suggested that there is the need to make a pedagogical shift

IH

from the traditional “instructionist and transmissionist views of learning” (Milrad et al., 2013, p.
106), where students are considered to be passive recipients of knowledge, to atechnology
enhanced environment that reinforces the active participation of learners (Montrieux et al.2015).
In order to effectively integrate and use tablet computers and create a seamless learningspace

(Clark & Luckin, 2013), teachers require knowledge and skills in using these technologies.

However, research from Belgium, Canada, Scotland, Ireland and Finland suggests that notall
teachers have the required skills and knowledge to use tablet computers and that they have not
necessarily transformed their pedagogical practices (Burden et al., 2012; Karsenti & Fievez,2013;
Rikala et al., 2013; Young, 2016). The results of these studies show that teachers lackedrelevant
technological skills, had poor didactic skills to master mobile devices and did not have the
knowledge to use tablet computers in collaborative projects as well as providing supportin
developing students' problem-solving skills. Research from Kuwait also reveals that most teachers

lack basic digital-media and technological skills and pedagogical skills for using technologies (Al-
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Awidi & Aldhafeeri, 2017). Furthermore, Kuwaiti teachers were also found to fear change, were

hesitant in embedding technology in their curriculum practices and preferred traditionalmethods
of teaching and teacher-centred approaches (Alkhezzi & Abdelmajid, 2011; Alfelaij, 2016). This
suggests that technology necessarily does not fit the pedagogical approaches of these teachersin

Kuwait.

Although tablet computers have been incorporated into the school curriculum in many Western
nations, the concept of mobile technology integration has a different meaning to teachersin
different school systems. In the Kuwaiti context teachers have to not only rapidly change their
beliefs and attitudes in order to embrace new methods of teaching and integratestudent-centred
mobile learning but also update their knowledge and skills to improve educational practicesand
enhance learning outcomes. This indicates that teachers’ skills and knowledge have to be
complemented by their beliefs and attitudes. Teachers’ skills, knowledge, beliefs and attitudes
and the relationship between these elements are discussed in section 2.5 of the literaturereview
(Chapter Two). There is evidence to suggest that teachers’ beliefs are influenced by their
knowledge and skills. For instance, Ertmer et al. (2012) found that the key obstacles preventing
teachers from using technology were their attitudes and beliefs towards technology, as wellas
their levels of knowledge and skills. There are several other studies that have provided such
evidence, for example Clark (2000), Sa’ari et al. (2005), Gibbone et al. (2010), and Tamer(2011)
which are all discussed in sections 2.5.4 and 2.5.5 of the literature review (Chapter Two). This
suggests that teachers’ pedagogical beliefs are relevant to their teaching abilities and
technological skills. Teachers who have positive attitudes towards technology are likely to have
the required technological skills and consider technology as an important tool for learningand
instruction while those who have negative attitudes may not. While beliefs and attitudesare
critical for teachers to be effective when integrating technology, teachers’ skills and knowledge

are also essential for using technology.

Quality teaching occurs when teachers have knowledge of technology, pedagogy, and
content. This thesis examines teachers’ beliefs about the nature of knowledge
(epistemology) andbeliefs about effective ways of teaching and learning (pedagogy)
through the lens of the Technological Pedagogical Content Knowledge (TPACK) framework
(Mishra & Koehler, 2006). However, TPACK does not take into consideration teachers’
epistemic beliefs and values about teachingand learning (Angeli & Valanides, 2009). The
level of technology acceptance among teachers determines the extent to which tablet

computers could be integrated into classroomsettings.

Therefore, the Technology Acceptance Model (TAM) which models the adoption of new

technology by measuring teachers’ beliefs (Davis, 1989; Venkatesh et al., 2007) is also used
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along with TPACK.

1.2 Research context

The chosen context, within which this exploration takes place, is the intermediate school
system in Kuwait where technological tools and resources are currently being integrated
tosupport learning. Education reforms in Kuwait (see Table 1) appear to be providing a

fertile ground for theintegration of mobile technologies (Safar & AlKhezzi, 2013).

Year Fundamental reforms and steps taken

2003 The World Bank established an Education Monitoring and Information
System (EMIS) to assist the MOE and Kuwait’s National Center for Education
Development (NCED) with reforms.

2002-2005 Ministry of Education made it mandatory for all teachers to obtain an
International Computer Driving Licence (ICDL)

2008 The Ministry of Education in Kuwait began to reform the science curriculum

2013 Introduced tablet computers with the expectation thatthe technology may
bring about changes

2012 Textbooksin Kuwait were digitised by 2012

2011-2015 The “Integrated Education Reform Program” ensured that the Kuwaiti
curriculum was developed by 130 specialists, reflecting national values and
concerns

2015 The Kuwait Ministry of Education and the National Center for Education
Development (NCED) and the World Bank launches a five-year technical
cooperation agreement focused on education reforms. This second phase,
starting 2015, focuses on implementation and capacity building.

Table 1: Timeline of education reforms/policies in Kuwait (Source: Oxford Business Group,
2017; World Bank, 2015)
Moreover, the inclusion of practical studiessuch as vocational programme subjects, including

electricity and electronics, and the attempts being made to prepare teachers for technology
integration, pinpoint the need for setting up the research in the context of intermediate school
education in Kuwait. The reason for focusingon electricity and electronics is that most teachers in

intermediate schools teach these subjectsas part of the practical studies curriculum.

Teachers in Kuwait are required to obtain an International Computer Driving Licence (ICDL),
however, they are either reluctant or lack the confidence to use these technologies (Al Sharija&
Watters, 2012). This may be attributed to their negative perception about embedding
technologies in their teaching (Alhashem & Al-Jafar, 2015; Aldhafeeri et al.,2016).

A number of research studies have focused on pre-service or university teachers’ perceptions,
students’ perceptions and integration of technology in general (e.g. Alfelaij, 2015, 2016; Sadeq et
al., 2015; Aldhafeeri & Alajmi, 2015; Al Behairi, 2016; Alkhezzi, 2016). However, a review ofthe

literature, related to the use of mobile devices in classrooms in Kuwaiti intermediate schools(11

3
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to 14 years), suggests that there is very little research in these settings. This gap, coupled withthe

fact that the Ministry of Education has been implementing technologies in classrooms and
handing out tablet computers to school children, has made this research particular timelyand

appropriate.

Moreover, the Ministry of Education introduced tablet computers with the expectation thatthe
technology may bring about changes (opportunities as well as challenges) in the wayteachers
deliver their teaching and consequently in the way students experience learning. This scenario
provided the researcher with the opportunity to observe how teachers are integrating tablet
computers in classrooms and the challenges they are facing. The current study aimed to do thisby
investigating teachers’ perceptions towards the use of tablet computers as a pedagogical toolfor
teaching. This study describes the perceptions of teachers who teach practical studies and their
beliefs in and attitudes towards integrating tablet computers into their teaching. There is alsoa
noticeable gap in the research literature in relation to teachers’ perceptions on the use of mobile
technologies for bridging formal and informal learning in contexts where traditional teaching

practices are still prevalent. This study addresses this gap.

1.2.1 Technology integration in Kuwait’s school system

Kuwait is an Islamic state, and Arabic is the official language. At the beginning of the
twentieth century, schools taught only basic literacy related to religion to both boys and
girls. These schools were referred to as Al-Katatib or Qur’anic schools. The education
system in Kuwait developed quickly and three more regular schools were established by the
government between 1937 and 1938, two for boys and one for girls. Today there are 800

public or government run schools(see Table 2) in Kuwait (Central Statistical Bureau, 2016).

Teachers
Type Schools | Kuwaiti Expatriate Students
Kindergarten 194 6459 213 42866
Primary 259 16394 7275 151487
Intermediate 208 10797 9216 110417
Secondary 139 39620 24722 375685
Total 800 73270 41426 680455
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Table 2: Schools and Students in Kuwait (Public or government

run) Source: Central Statistical Bureau (2016)

The subjects which are taught at primary level are English, Arabic, Islamic studies, Mathematics,
Computer Science, Social Studies, Physical Education, Arts and Music. The subjects whichare
taught in Intermediate level and Secondary/high school level, in addition to the subjects taughtat
the primary level are, French, Philosophy, Biology, Geology, Chemistry, Physics, Geography,
History, Economics and Practical Studies. Practical studies (for example, electricity and electronics
which also include computer science; interior decorating) were introduced to meet the practical

needs of industry and science.

Technology was first implemented in secondary schools in Kuwait in 1985 but it is claimedthere
was a rapid increase in the use of information and communication technologies withthe
introduction of the Internet in the late 1990s (Al-Abed, 1986; Burkhart & Goodman, 1998). Al
Sharija and Watters (2012) are of the view that the reason for this exponential growth was dueto
the initiatives taken by the Kuwaiti Ministry of Education after realising the potential and
importance of computers for learning. The Ministry of Education established the Educational
Technology Department in schools, which provides resources to improve teachers’ teaching inthe
classroom, such as video projectors, computers, teaching programs, and interactive whiteboards.
In 2002 the Ministry of Education made it mandatory for all teachers to obtain anInternational
Computer Driving Licence (ICDL), to enhance the teaching and learning process in the classroom
(AlKhezzi & Abdelmagid, 2011). As part of deploying e-learning in almost all schools, textbooksin
Kuwait were digitised by 2012 (Adkins, 2012).

The educational cultural shift needed to use technology, in a meaningful manner, begins with
teachers who play a key role in realising successful changes in education (Mundy & Kupczynski,
2013). Although the Ministry of Education introduced policies to provide all schools with
technological infrastructure and provide teachers with training programmes to develop computer
skills (Al Sharija & Watters, 2012), teachers hold negative perceptions about integrating
technology (Alhashem & Al-Jafar, 2015). In a recent study, Al-Awidi and Aldhafeeri (2017)
examined teachers’ readiness to implement a digital curriculum and found that they lacked
technical and pedagogical skills to integrate technology effectively. Teachers perceived thatthe

factors that hindered their readiness were related to knowledge and skills.



Chapter 1
1.2.2 Practical studies (electricity and electronics) in intermediate schools in Kuwait

Practical studies, or subjects related to vocational education, which are being taughtin
intermediate schools in Kuwait, are considered to be vital in the development of a student.These
subjects are claimed to prepare the student for life beyond the classroom, or later on in their lives
and especially in their professional careers (Hovland & Soderberg, 2005). In Sweden and Norway,
practical subjects are very much part of the curriculum, as these courses are said to develop
creative and problem-solving skills (Hovland & Soderberg, 2005). In the UK, practical and
vocational education is meant to provide a path to success for young learners, who canbecome
electricians, doctors, engineers, graphic designers, beauty therapists or landscape gardenersif
they are allowed to tackle real, practical challenges at school (Lucas, Claxton & Webster, 2010). In
other words, students can experience the benefits of real-world learning and learn by doingas

well as by thinking, reading and writing (Lucas et al. 2010).

In the context of Kuwait, practical Studies are offered to students from 7th to 9th grades(Al-
Khalidi, 2007). The rationale for including practical studies in schools is to improve students’ skills,
to prepare students to study in training colleges in the future, and to enable teachers toconnect
their knowledge as well as pedagogical and technological skills to teach practical subjectsin
schools (Alanati & Eubid, 1995). Whether, it is the UK, or Sweden or Kuwait, the emphasison
practical or vocational courses is to allow students to solve problems with technology. This isin
line with OECD’s Programme for the International Assessment of Adult Competencies(PIAAC)
which is being implemented in several countries worldwide. PIAAC defines problem solvingin
technology-rich environments as the use of “digital technology, communication toolsand
networks to acquire and evaluate information, communicate with others and perform practical

tasks’ (OECD, 2012, p. 47)

Baderkhan (2006) asserts that practical studies are crucial for teachers and students, asthe
subjects help students achieve a deeper level of understanding by promoting self-regulation.
Another claim is that in classrooms where these practical subjects are taught, teachers can engage
students with the processes of scientific enquiry (Alhayla, 1998). Furthermore, practical studies
play an important part in the education system because they are related toteachers’ knowledge
and skills (Farghali, 1996; Abu-Sal, 1998). In practical studies or subjects thatinvolve the use of
technology, students are expected to creatively apply technology to practicallearning skills.
Therefore, an investigation of the beliefs, attitudes, knowledge and skills of teachers who teach

these subjects is essential.
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1.3 The research gap

As the literature review in the following chapter shows (Chapter Two), research in Kuwait
and other Arab states has focused on the challenges and benefits of implementing tablet
computersin classrooms, measured the mental and performance skills of school students
when usingthe technology, and why technology integration has not been successful (Alajmi
& Al-Hadiah, 2016; Alfelaij, 2016). The literature review also exposed a gap in
understanding why practical studies has not been the main focus for integrating tablet
computers in an education system inwhich traditional teaching approaches are still in
vogue and where there is systemic resistanceto technology enhanced learning (Alkhezzi &

Abdelmajid, 2011; Alshammari,2014).

1.4 Research Problem

In Kuwait, as well as in the wider context of other Arab nations, while there is the needto
modernise and use a more secular and westernised approach in schools, teaching methods are
still very traditional, especially in public or government run schools (Findlow, 2008). Research
suggests that religious resistance to education overhaul is a big challenge when integratingmobile
learning (Al-Hunaiyyan, Alhajri, & Al-Sharhan, 2016). Rote learning or memorisation, a traditional
model of teaching and learning which breeds passivity is still deeply entrenched inschools
(Alshammari, 2014). Moreover, teachers do not have training or confidence, although itis

mandatory that they have an ICDL (Al Sharija & Watters, 2012).

From 2013, as part of a national strategy, the Ministry of Education in Kuwaiti begandistributing
tablet computers to students with an app which includes interactive secondary-levelcurricula,
Microsoft Office, and a programme that allows teachers and students to communicate witheach
other (Oxford Business Group, 2017). Although, over USS 580 million was spent on thisexercise

(Oxford Business Group, 2017) it is claimed that this initiative was superficial (Al Nakib, 2015).

However, the teacher preparation programme has not kept pace with technology integration (Al-
Hunaiyyan, Al-Sharhan & Alhajri, 2017). When new and mobile technologies are introducedin
schools, teachers need to update their knowledge and skills to use appropriate teaching

approaches to improve the educational process. However, research suggests that teachersin

7
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Kuwait are using traditional teaching methods (Al-Ajmi & Reys, 2007) as they lack competence to

use technology in the classroom (Al-Qallaf & Al-Mutairi, 2016).

Research from the U.S. has also revealed that teachers’ beliefs, attitudes and skills play an
important role in integration of technology into classroom teaching. For instance, Ertmer etal.
(2012) carried out a multiple case-study research, and results of the interviews with 12teachers
suggested that their own attitudes and beliefs facilitated technology integration. The teachers
also reported that some of their colleagues were afraid, fearful and intimidated by technology
and had negative attitudes, which could be changed if their knowledge and skills were increased
through professional development programmes. In yet another study from the U.S., a surveythat
was administered to 2,462 teachers found that older teachers were not confident in using
technology as compared to younger teachers (Purcell et al., 2013). This suggests that theolder
teachers had erroneous beliefs which could have influenced their negative attitude. Otherstudies
from the West (Belgium and the U.S.) also indicate several reasons for studying teachers’ beliefs

(Hermans et al., 2008; Kim et al., 2013).

There is very little research from Kuwait that has ascertained how teachers’ pedagogicaland
epistemological beliefs influence their decisions to integrate tablet computers for teachingin
schools. Studies from Kuwait have examined the effectiveness of using tablet computersin
learning and measured the mental and performance skills of school students in social studies
(Alajmi & Al-Hadiah, 2016); investigated why integrating technology has been unsuccessfulin
Kuwait (Alfelaij, 2016), or were related to mobile learning implementation in higher education.
This study also assumes that in the context of Kuwait, there is increasing pressure on teachers by
policymakers to develop their own skills in using new learning technologies innovatively. This
requires a significant paradigm shift in teachers’ classroom practices. However, it is notcertain
how teachers’ pedagogical and epistemological beliefs influence their decisions to integratetablet
computers. This is the focus of this study. This current research study was carried out inan
intermediate school in Kuwait, which allowed the researcher to study teachers in their ‘natural’

environment.

1.5 Rationale, aims and research questions

Researchers have explored the integration of technology in classrooms from various perspectives,
but there remains a need for research that explains the beliefs in and attitudes of teacherswho

teach practical studies (which are vocational courses and different from other academicsubjects)

8
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towards the use of mobile technologies in Kuwaiti schools where traditional teachingapproaches

are still being used. This study is concerned with the interrelation of teachers’ beliefs,
understanding and attitudes as represented by the models of TPACK and TAM. Therefore, thereis
the need for an in-depth investigation to understand teachers’ beliefs and knowledge about
tablet computer integration in classrooms, and to identify capabilities and enablers as well as
challenges facing teachers. Moreover, it is important to understand teachers’ stated pedagogical
beliefs about using tablet computers for teaching, and to identify the challenges faced bythem
and finding solutions to enable teachers to effectively adopt mobile technologies to support

teaching and learning.

The main aim of this research is to find out more about teachers’ knowledge, skills and
attitudes towards using tablet computers in teaching in intermediate schools in Kuwait and

bring abetter understanding of it. The objectives of the study are to:

- Investigate Kuwaiti intermediate school teachers’ beliefs regarding the use

oftablet computer for teaching practical studies.

- Investigate Kuwaiti intermediate school teachers’ knowledge towards the use

oftablet computers for teaching practical studies.

- Investigate Kuwaiti intermediate school teachers’ skills (practical knowledge)

related to the use of tablet computers as a pedagogical tool for teaching practical studies.

- Investigate Kuwaiti intermediate school teachers’ attitudes towards the use

oftablet computers for teaching practical studies.

- Explore the challenges and difficulties which school teachers face when

usingtablet computers for teaching practical studies.

- To make recommendation to policy makers in the Ministry of Education so
that they can formulate strategies to improve teaching methods, when tablet
computers are used in schools for teaching practical studies.

- - The study attempts to address the following research questions,

with regard to tablet computers in Kuwaiti intermediate schools:

1- What areteachers' beliefs and attitudes associated with theinitial adoption
of tablet computers for learning and instruction?
2- How has the deployment of tablet computers influenced or changed
teachers’pedagogical approaches in intermediate schools?

9
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3- What are the challenges facing teachers who use tablet computers for

teaching in intermediate school classrooms?

The literature review was the starting point for narrowing down the broad research aimswhich
were then used to formulate the research questions. The questions arose from issues raised inthe
literature, for example the factors associated with teachers' beliefs in and attitudestowards
technology adoption and use (Venkatesh et al., 2003; Mueller et al., 2008; Tondeur et al.,2008;
Teo, 2009a), and the challenges facing teachers (Karsenti & Fievez, 2013; Blackwell, 2014; Culen &
Gasparini, 2012). Thus, the questions are linked with what is already known about the topic. What
is not known is how teachers who teach practical studies are integrating tablet computersin

Kuwaiti schools.

1.6 Research approach

As stated earlier the main aim of this study is to gain a deep understanding of teachers’
perceptions of their attitudes, beliefs, knowledge and skills in using tablet computers. Therefore,
an exploratory-cum-explanatory research paradigm was considered appropriate for finding
answers to the research questions. Since the intention was to understand rather than testa

theory, a pragmatic worldview or paradigm was adopted.

The pragmatist stance allowed the collection, mixing and analysing of both qualitative and
guantitative data. By adopting a mixed methods research design, data were collected from
teachers through the use of questionnaires, interviews and observations to investigate teachers'
beliefs about the use of tablet computers as a pedagogical tool in teaching in Kuwaiti intermediate
school classrooms. The integrated research design allowed the researcherto triangulate different
perspectives obtained from multiple data sources and use the sources ina complementary fashion
in order to produce a better understanding of the research problemand to generalise to a certain
extent. The researcher's position was neither that of an insider nor outsider. The researcher
experiences and shares the characteristics, roles, and experience of the participants but did not

have a prior personal, social or professional relationship with the actual respondents.

The theoretical frameworks of TPACK and TAM provided a framework for the theoretical
exploration of the pedagogical consequences and the mediating role teachers play inthe
technology integration process. The researcher assumes that TPACK and TAM would

explainthe connections between technology and pedagogy, and in understanding teachers’
10
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pedagogical and technological practices.

1.7 Potential contribution

The literature review was rigorous as the search involved electronic databases, peer-reviewed
journals, and Google Scholar. In order to generate the data being sought, the keywords used were
mobile technology, m-learning, schools, integration, seamless learning, tablet computers, teacher
skills, knowledge, beliefs and attitudes, technology adoption, TPACK and TAM. The searchfocused
on identifying only robust and valid research concerning the use of mobile devices in education. In
other words, the review focused on the use of specific terms or keywords in the search to obtain
more focused and productive results in the search. Only relevant studies, for example, peer
reviewed and high impact journals were included and studies that were outdated or thosethat
were associated with technology integration in higher education were summarily excluded
because they were outside the sphere of interest. The study is expected to contribute to current
theory, methodology and experience in terms of teachers' beliefs about the use of tablet

computers as a pedagogical tool in teaching.

In order for decision makers to plan for the effective use of technology in schools, it is essentialto
consider both teachers’ beliefs and their use of technology in the classroom. The findings of this
study are expected to help policy makers in the Ministry of Education in Kuwait tounderstand
teachers’ beliefs regarding the use of tablet computer as a pedagogical tool. It is also hopedthat
such an understanding of teachers’ beliefs will help the policy makers in their effort toimprove

the teaching methods.

Finally, this study contributes to methodology by adopting a holistic, mixed-methods approachto
theory building (Creswell & Plano Clark 2011; Tashakkori & Teddlie, 2010). The study is unique
due to the revealing and insightful perspectives collected from natural settings in an attemptto
understand teachers’ beliefs and attitudes through the eyes of the participants. Researchersin
general who have examined teacher attitudes and beliefs have predominantly usedself-reporting
questionnaires. Similarly, current literature from Kuwait as well as the wider Gulf region, the
majority of which adheres to strictly positivist or interpretivist studies, this thesis combinesboth
qualitative and quantitative methods, which offer appealing insights into the phenomenonunder
investigation. Researchers who have examined teachers' attitudes and beliefs have predominantly

used quantitative methods and have not focused on ‘practical’ or vocational subjects.

11
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1.8 Overview of the study

Chapter One includes a description of the problem and context of the study, statement ofthe

problem, purpose of the study, research questions, and research contributions.

Chapter Two delves deeper into current and past literature about teacher’s beliefs,
attitudes, knowledge and skills in using technology, and the significant barriers they face. It
also providesa critical review of the key issues identified. The chapter also presents the
theoreticalframework drawing from TPACK and TAM and exploring the complex concepts

this studyinvestigates.

The methodology used to conduct this mixed methods research is presented in Chapter
Three. The chapter elucidates the philosophical assumptions underpinning the research
design and methodology, and includes description of the population sample, research

methods and data collection methods used in the study.

Chapter Four presents the analysis of the data collected, and the findings of the study.
The chapter also presents the quantitative findings, describes the key themes and major
findings emerging from the research and elaborates how TPACK and TAM helped make

sense of,and interpret the data.

Chapter Five provides a detailed discussion of the findings relating to teachers’ beliefs

and knowledge with supporting evidence from the research instruments used.

Chapter Six includes a summary key findings and conclusions, limitations of the study,

implications for current practice, and recommendations for future research.

12
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Chapter 2  Literature Review

2.1 Introduction

During the past few years mobile technologies, such as tablet computers, have been integratedin
classrooms, for instance in teaching, learning, and assessment, with relatively great success

(Ifenthaler & Schweinbenz, 2013; Montrieux et al., 2015; Denison, Bate & Thompson,2016).

Teachers have to play a significant role in this integration process, since their beliefs are crucial for
the effectiveness of using technology in the classrooms of today. A large number of studies have
examined teachers’ beliefs and attitudes towards technology integration, however, the focusof
this research is on teachers’ pedagogical and epistemological beliefs and the influence of these on

teachers’ integration of tablet computers in schools.

This research captures a matrix of elements, namely beliefs, attitudes, knowledge and skills, all of
which influence teachers’ adoption and use of mobile technologies such as tablet computers(See
Figure 1). Although, this research is about teachers’ beliefs, the researcher considers that all these

elements relate to each other.

Beliefs Attitudes
(Section 2.7) (Section 2.8)

Behaviours or practices

Knowledge Skills

(Section 2.6) (Section 2.5)
L _J

Figure 1: Elements that influence teachers' adoption and use of mobile technologies (and
sections in the literature where these constructs are

discussed)

Beliefs, attitudes, knowledge and skills are the internal qualities of teachers which, however, also
serve as barriers to technology integration (Ertmer et al., 2012). For the purpose of this thesis,
beliefs are thoughts, opinions or values that shape an individual’s behaviour to use technology

while attitudes are evaluative dispositions that make an individual to think, feel, or behave either
13
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positively or negatively toward a technology or an issue. Moreover, Eaton et al. (2008) and Ajzen

(2005) have described or defined attitude as a disposition. Knowledge are things or information
that a teacher has about technology or pedagogy. Skills are things teachers do but will use
knowledge to perform a task. While beliefs and attitudes are critical for teachers to be effective,
relevant skills and knowledge are also required to inform classroom practices. Moreover, beliefs
typically overlap with terms such as knowledge and attitude (Pajares, 1992). This will the focus of

this literature review.

The chapter also focuses on teachers' knowledge and skills in using technologies such astablet
computers, by drawing on theoretical concepts put forth in the TPACK framework (which
describes teachers' knowledge for technology integration) and the TAM (which can be usedto

explain how teachers accept and use technology).

2.2 Mobile technologies: an overview of tablet computer integrationin

schools

A tablet computer is a multimedia platform with a finger-driven touch-sensitive screen whichcan
be used to browse the internet and use diverse mobile applications or apps for accessing music,

books, journals, movies, games, and web content (Romney, 2011; Clark & Luckin, 2013).

Research suggests that the use of tablet computers in educational settings hasincreased
tremendously over the past decade (Clark & Luckin, 2013; Rikala et al., 2013; Blackwell,2014;
Hashim, 2014; Montrieux et al., 2015). These mobile devices support seamless learning by
allowing students to use them for both formal and informal learning (Clark & Luckin, 2013; Wong
& Loooi, 2011). When compared to desktop or laptop computers it is claimed that tablet
computers encourage ubiquitous learning, to a greater extent, because of their multisensory
capabilities. Furthermore, they are compact, convenient to carry, have a long battery life, in
addition to having an endless variety of applications which can be instantaneously accessed
anywhere at any time (Clark & Luckin, 2013; Hashim, 2014). Consequently, it is argued thatthese
affordances can be leveraged to engage and motivate students and strengthen and broadenthe
learning environment (Hashim, 2014; Ifenthaler & Schweinbenz, 2013; Blackwell, 2014). Studies
(e.g. Blackwell, 2014; Montrieux et al. 2016) have found that tablet computers have an impact on
both teaching and learning practices, and that the devices can be used by teachers forscaffolding

student learning.

Burden et al. (2012) carried out a case study of mobile technology adoption in schools in
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Scotland to investigate how tablet computers were being used. Data was collected using

interviews, surveys, focus group meetings and classroom observations involving students,
teachers, policy makers and parents. While students, parents and local authorities
welcomed theinnovation, teachers reported that tablet computers redefined the teacher's
role by increasing peer-to-peer learning and empowering students as co-learners.
Montrieux et al. (2015) also reported that teachers believe that tablet computers have
altered the dynamics of the classrooms. Teachers have reduced control over the devices or
over the delivery of students' learning. The findings of Montrieux et al. (2015) appear to
correspond to the claims of Burden et al. (2012) thattechnology can alter the classroom
learning environment, however, Burden et al. reported that students were able to become

better learners.

Stacy and Cain (2015), in their research paper, discussed the potential implications of
mobile technologies on classroom note-taking in the U.S., and observed that students were
actively directing their own learning by modifying the teachers’ lectures and notes. In such
circumstances, teachers feared that they were no longer the holders and transmitters of
information. Thisshows that technology integration in classrooms where students are
always ‘connected’ can be a challenging task for teachers. In contrast, Burden et al. (2012)
and Hashim (2014) claim that itis teachers who facilitate student learning, support
reflection and encourage collaboration and information sharing. This suggests that
although technology can amplify great teaching, itcannot replace poor teaching (OECD,
2015). There are also claims that tablet computers and other mobile technologies enable
more student-centred learning because many of the features such as cameras, apps and
digital resources encourage creative ways of instruction (Rikala et al.,2013; Leinonen et al.,
2014; McGuire, 2015). The findings of Leinonen et al. (2014) validate the findings of Burden
et al. (2012) and Hashim (2014).

McGuire (2015) provides an overview of Massive Open Online Courses (MOOCs), which offer
unlimited participation and open access via the web. McGuire discusses the use of mobile
technologies and their use in instructional photography. McGuire reported that the mobile devices
and built-in cameras not only empowered students but also enhanced their learningexperiences.
This suggests that mobile technologies support a more student-centred approach tolearning.
Falloon and Khoo (2014) observed the use of tablet computers by school children in NewZealand.
They found that computational applications on these devices could engage learnersin problem-
solving activities and their results also indicated that students engaged in very highlevels of

collaborative on-task talk.

Karsenti and Fievez (2013) surveyed 6,057 elementary and high school students and 302teachers
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in Quebec, Canada to investigate the integration and use of iPads in classrooms. The study

claimed that the teachers found it difficult to make the transition from the physical book to tablet
computers as they did not have the knowledge to use the devices appropriately in the classroom.
The study found that 99% of the students spent most of their time using tablet computersfor
social purposes. This suggests that at the time of the Karsenti and Fievez's study teachers had not
become fully engaged with these mobile devices, however, the later studies by Falloon andKhoo
(2014) and McGuire (2016) point to the potential educational value of these devices. Theresults
of a meta-analysis of literature by Sung et al. (2016) indicate that many researchers consider
mobile technologies as a sort of reinforcement tool to encourage motivation and enhance
engagement, and not essentially as a content-delivery tool. While, Falloon and Khoo acceptthat
tablet computers have the potential to support collaborative learning, however they cautionthat

teachers have to play a key role in helping students learn by raising talk quality.

A number of researchers (e.g. Karsenti and Fievez, 2013; Kordaki, 2013; McCoy, 2013; Montrieux
et al., 2015) have reported the distraction factor as a barrier, as easy Internet access allows
students to use Messenger, chat and networking functions. Research shows that suchdistractions
can negatively affect the quality of work produced (Culen & Gasparnini, 2012) and
recommendations have been made to monitor student interactions with technology, and to be
critical of their selection of apps (Falloon, 2013a; Falloon, 2013b). Moreover, to carry outcertain
tasks a student has to rely on a computer, for example word processing or spreadsheets, tocarry
out tasks such as writing lengthy texts (Karsenti & Fievez, 2013). At the time of Karsenti and Fievez
study, the iPad was not a suitable tool. Together with the distractions arising from the use ofthe
technology there are other considerations that can be classed as disadvantages including
language as most apps are in English and not designed for students from non-English speaking

nations (Huber, 2012).

Kim et al. (2013) and Blackwell (2014) both investigated teachers’ attitudes towards tablet
computers. Kim et al. (2013) used questionnaires, interviews and classroom observations inan
exploratory mixed methods study to investigate the beliefs and technology integration practices

of 22 teachers in the U.S. who had participated in a professional developmentprogramme.

Blackwell (2014) used interviews and classroom observations to examine the use of tablet
computers by teachers in early childhood classrooms in the U.S. The study focused on thefactors
that influence teachers' attitudes towards tablet computers. Blackwell (2014) found that one of
the difficulties teachers encountered was finding appropriate content. The results of thetwo
studies suggest that teachers may need more support, such as in-service training in order totake
advantage of the potential that the technology has to offer. Hassler, Major and Hennessy(2015)

also support the findings of Blackwell (2014) and claim that adequate support has to be provided
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to teachers who have incorporated tablet computers, as teaching and learning will notchange

simply with the introduction of a new technology.

In Belgium, Montrieux et al. (2015) investigated secondary school teachers’ and students’
perceptions concerning the impact of using tablet devices for teaching and learning purposes.
This explorative focus group study found that one of the significant limitations of the use of
tablet computers for teaching is teachers’ apprehension that they may lose control over the
class, dueto the presence of these mobile technologies. The results not only support the
findings of Kim etal. (2013), Kordaki (2013) and Blackwell (2014) but also suggest that
teachers need technicaland pedagogical support in order to improve their practices. The
advantages of using tablet computers for teaching also include fostering authentic
assessment (Fabian & MaclLean, 2014) as well as for providing timely feedback (Salem, 2013).
Denison, Bate and Thompson (2016) investigated the use of tablet computers for assessment
compared with a paper-based marking system and found that the devices improved quality
and quantity of feedback provided by teachers. The current study argues that in spite of the
benefits and limitations identified inthe literature so far, the potential benefits arising from

the use of tablet computers far outweighthe drawbacks.

To sum up, while mobile technologies can be used for formal and informal learning, it canalso

motivate and engage students in collaborative activities and to foster student centred learning.

2.3 Research on mobile technology integration in Kuwaiti schools

When investigating teachers’ beliefs regarding the use of tablet computers, as a pedagogicaltool
for classroom teaching, there is the need to examine technology integration through the lensof
teachers who are the agents of change (Ertmer & Ottenbreit-Leftwich, 2010). The currentstudy
seeks to understand teachers’ beliefs and attitudes, their pedagogical approaches for usingthe
technology, the factors that facilitate or inhibit them from using the technology, why theyresist
change, and the role of policy makers in motivating teachers and bringing about changein

teaching strategies.

In Kuwait, and adjoining Gulf States, there is a paucity of literature on teachers’ beliefs aboutthe
integration of mobile technologies in classrooms. Furthermore, research has notinvestigated
teachers’ beliefs and attitudes towards tablet computers in schools. This lack of research

highlights the timeliness of this currents study about teachers’ beliefs and attitudes, as wellthe
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barriers facing them. A few studies from Kuwait have examined the effectiveness oftablet

computers use in learning. Alajmi and Al-Hadiah (2016) examined the effectiveness of usingthe
iPad in learning to acquire the mental and performance skills in teaching. The researchers used an
experimental design method and the results of the study revealed that the use of tablet
computers (iPads) had a significant positive impact on students’ learning. Alfelaij (2016)
investigated technology integration in Kuwait and the qualitative study found that cultural,
technical and contextual challenges contributed to the failure of technology inenhancing learning.
For instance, the prevalence of traditional methods of teaching such as rote-learning and teacher-
centred approaches. Alfelaij's study also demonstrated that teachers preferred only those
applictions that they were familiar with, for example Blackboard or WebCT. This reflectsthe
negative attitudes and behaviours of the teachers and corroborates the results of otherstudies
from Kuwait, for example Alkhezzi and Abdelmajid (2011). Alkhezzi and Abdelmajid (2011) used
surveys and interviews to investigate the use of technology by teachers in elementary schoolsin
Kuwait and found that the teachers lacked the skills to use computers. Aldhafeeri et al. (2016),
studied the integration of technology (iPads) into play-based pedagogy by administering
guestionnaires to 195 teachers in Kuwait. They found that the teachers were hesitant about

embedding technologies into their curriculum practices.

Another barrier, of significant concern is the development of pre-service teachers’technological,
pedagogical and content knowledge (Alayyar et al. 2012). Teachers in Kuwait are trained bythe
government-run Public Authority for Applied Education and Training (PAAET) and it is withinthe
preparation programme offered by this vocational training institution that pre-serviceteachers
acquire technical, pedagogical and content knowledge (Alayyar et al., 2012). In the Kuwaiti
context, Mohammad (2014) explored the relationship between in-service teachers’ beliefs,
knowledge and skills in using ICT in practice. The teachers in the study reflected on their
experiences in integrating ICT and the quantitative and qualitative results demonstrated that
quality continuous professional development programmes were needed to improve teachers'
pedagogic practice. The study also revealed that the teachers were not empowered as theylacked
training and support, which negatively influenced their attitudes to successfully integrate ICT.The
main challenges that the teachers faced were lack of TPACK and inadequate skills. Thissuggests,
that although the teachers had pre-service education, that taught them how to use emerging
technologies to support student learning in transformative ways, teachers in service stillneeded
continuous learning. It can therefore be surmised that the lack of continuous professional
development programmes may have affected their attitudes towards technology integration.The
findings from the exploratory case study uphold the claims of Alayyar et al. (2012) thatthe
teachers, in their study, lacked technological, pedagogical and content knowledge. This could

have an impact on their capacity to improve their pedagogic practice.

18



Chapter 2
Alhashem and Al-jafar's study (2015), which investigated technology integration for teaching

science in elementary schools in Kuwait, corroborates the results of the Mohammed (2014)study.
A concept map and rubric based on the TPACK model was used by the researchers to collect,from
female teachers, quantitative data while in-depth interviews were used to gather qualitative data.
The results suggested that the centrally mandated curriculum was not compatible withtechnology
and therefore not useful for teaching science. Moreover, teachers lacked the skillsto connect
pedagogical knowledge while using technology in teaching science. Most importantly, it did not

empower teachers to teach what is relevant and meet the needs of the students.

In Kuwait, the implementation phase of the extensive curriculum reform began in 2005 butthe
reforms had not built on the respect of teachers’ professionalism or empowered them with high-
quality professional development. According to Alshammari (2013) the Ministry of Education,
responsible for the management and administration of public education in Kuwait, makes all
decisions related to curriculum development or what technology has to be integrated. Although
the education reform initiatives tend to hold high expectations of teachers, teachers’ voicesare
not heard. These findings are supported by Troudi and Alwan (2010), who examined female
teachers’ perceptions of curriculum reforms in the United Arab Emirates (UAE). These authors
emphasised that the teachers lacked pedagogical knowledge, as they did not have any controlin
matters of teaching and learning and added that they were almost completely disempoweredto
reflect on their current practices. All this suggests that despite the initiatives taken toreform
education, the problem of technology integration continues. Thus, it is important to understand
how tablet computers are embraced by teachers in Kuwait where educational reforms have been

implemented.

In Kuwait, education reforms are compelling teachers to integrate technology into instruction
focussing on student-centred beliefs, but there is a lack of sufficient research on teachers'beliefs
and practices and if the two differ. In a recent study, Alsahou (2015) explored scienceteachers’
pedagogical beliefs and practices in fostering creativity and the socio-cultural factors that
influence these beliefs and practices. Thematic analysis of the semi-structured interviews, student
focus groups and observations indicated that although teacher-centred practices were evident,
student-centred practices were moderate. The case study findings suggested that teachers
wanted to strive for a balance between the two approaches in order to avoid socio-cultural
conflict and at the same time achieve their goal, which was to meet student needs and pacifythe
policy makers. The findings of Alsahou’s study appears to mirror the claims of Jackson (2014)that
in the UAE and in the member states of the Gulf Cooperation Council, the concept of student-
centred learning is different from what it means in the Western hemisphere and in most Asian
nations. Jackson, who not only lived in Kuwait for three decades but also wrote aboutstudent-

centred learning in the UAE and the wider Arab world, is of the view that in the UAE there isthe
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culture of radical student empowerment and teacher fear. Since the UAE has richer studentsthan

teachers, they are more empowered than teachers. Emirati students exert influence and
therefore teachers actually fear the students who can deprive them of their livelihood. Jackson
concludes that “student-centeredness has run amok” (p.11) as it disempowers teachersand
“delegitimizes their professionalism” (p.13). It can therefore be argued that teachers are faced
with the challenge of how to accommodate their students’ social and cultural needs thanfinding

ways to integrate technology.

24 New technologies and didactic approaches

There is a rapid growth in new and emerging technologies to support education, consequently
delivery methods are also undergoing change - from didactic approaches to student-centred
tablet computer-based teaching (Montrieux et al. 2015). Didactic teaching is a traditional
classroom-based teaching model which is also referred to as a teacher-centered teachingstrategy
(Johnson & Hayes, 2016). Teachers who adopt this model are considered authoritative figuresand

prefer lectures or one-way presentations.

While face-to-face traditional lectures are slowly giving way to technology enhancedteaching,
teachers are finding it difficult to acclimatise to new digital environments because they have
tore- imagine the teaching process (Guo et al., 2014). Teachers with negative attitudes fear
changeand uncertainty and resist technology (Stacy & Cain, 2015). These teachers, therefore,
fit contentinto traditional lectures which continue to be their primary mode of instruction

(Gorissen,2013).

Although, didactic teaching can be appropriate in small classes, research suggests that
students prefer teachers who facilitate learning using technology over traditional lecture-
basedinstruction (Potts, Rodriguez, Livingston & Brown, 2017). The drawbacks of a didactic
approach are that itis passive, teacher-led, and involves rote learning or memorisation and
note-taking (Donnelly etal., 2011). Moreover, this approach does not give importance to
team work (Conneely, Lawlor & Tangney, 2013). In spite of its constraints, this teaching

strategy is still prevalent today (Johnson & Hayes, 2016).

From the literature reviewed in this section, it can be understood that the hesitationsurrounding
the use of tablet computers by teachers in Kuwaiti schools arises from a number of sources.These

include negative pedagogical beliefs and attitudes, the prevalence of traditional didacticteaching
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approaches, the lack of knowledge or skills or the inability to alter instructional strategies, for

example, student-centred approaches that involve a parallel change in the teacher's role and
accommodate new technologies, as well as socio-cultural factors that shape technology usage. In-
service teachers’ technological, pedagogical and content knowledge and their reluctance to use

technology in teaching can be addressed through professional development ortraining.

While teachers’ skills and knowledge are essential for using technology, beliefs and attitudes are
critical for teachers to be effective when integrating technology. The following sections discuss
these constructs and the relationships among them in order to determine how teachers’skills,

knowledge, beliefs and attitudes relate to teaching withtechnology.

2.5 Teachers’ skills

The Survey of Adult Skills conducted by the Organisation for Economic Cooperation and
Development (OECD) and referred to as the Programme for the International Assessment of Adult
Competencies (PIAAC), provides a rich source of data on adults’ ability to read and write; both are
essential for communication, co-ordination, and organising one’s time. The OECD considersthese
information-processing skills necessary for resolving problems in technology-enhanced
environments and eventually for withstanding “the uncertainties of a rapidly changinglabour
market” (OECD 2013, p.46). Teachers are expected to have these skills, as they are underpressure
to prepare students for the future. However, if teachers are to teach students with ever-more
diverse needs to raise overall achievement levels and reduce disparity, it is essential that
successful teacher preparation programmes embed 21st century knowledge and skills, for
example critical thinking, independent and creative thinking, communication, collaboration,

creativity and technology literacy (Bernhardt, 2015).

The PIAAC recommends that institutions and policy makers may have to facilitate andencourage
teachers to undertake continued education and training. In other words, the findings suggestthat
if teachers are to acquire skills for teaching 21st century skills, these may have to entail the
professional development of teachers through training so that educators of the future willfocus
on concepts such as project-based learning (engaging students in classroom activities which
require learners to apply the knowledge and skills they learn), personalised learning (tailor
education to the needs of learners through effective use of digital technologies), and authentic

learning (supporting learners to engage in knowledge-generating activities in authentic contexts).
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Teachers’ skills are directly related to the ability to impart knowledge to students. The term ‘skill’

can be referred to as the ability, knowledge, and experience of an individual to do something well
(Boyatzis & Kolb, 1995). Teachers’ skills are related to teaching skills, which can be definedas
clear, individually separate and distinct activities that are used to support student learning
(Kyriacou, 2007). Teachers’ skills are also defined as the strategies that teachers repeatedly use to
enable students to learn (Wragg, 2005). Kyriacou (2007) claims that these skills allow teachers to
develop lesson plans and support learning in classrooms. In addition, teachers’ skills arerelated
directly to teachers’ knowledge about effective teaching and learning (Campbell et al., 2004;

Muijs & Reynolds, 2005).

Kivunja (2015) identifies four sets of skills that teachers ought to have: traditional core skills(for
example reading and writing), learning and innovation skills which help teachers to improve and
develop their own skills, life and career skills or 21st century skills (for example to adaptto

change, or learn independently), and digital literacy skills (for example to use technologies).

Additionally, Low et al. (2014) define teachers’ skills as communication skills that are required to
establish relationships with students in the classroom which also contribute to an effectiveand
worthwhile learning and teaching environment. According to Baylor and Ritchie (2002)teachers’
skills are not just related to level of knowledge, but also related to the level of technology
competency and technology integration in the teaching and learning process. Mostimportantly,
teachers’ skills are highly dependent on teachers’ knowledge (Billing, 2007). Teachers arealso
required to have analytical skills and critical abilities to integrate content knowledge for teaching a
particular subject, besides skills in classroom management and organisation (Shulman, 1987). This
is referred to as pedagogical content knowledge (PCK). Shulman’s PCK is considered thebest

theoretical framework to examine and understand the skills of teachers (Fernandez,2014).

To sum up, teachers’ skills refer to the ability of teachers to not only improve studentoutcomes
but also to succeed in life and in their career (Mmasa, 2016). However, teachers candevelop these
skills only if their teacher training and professional development is a continuous, lifelong process.
Teachers’ continuing professional development can be considered as a means of enhancing
knowledge, skills and attitudes. Therefore, teachers’ models of continuing professional
development especially those outlined by Kennedy (2005) are central to this thesis to some
extent. Kennedy (2005) outlined nine models of teachers’ continuing professional development
which can be broadly organised into three categories: transmissional, transitional ad
transformative. The transmission models include training, award bearing, deficit and cascade. The
training model focuses on teachers’ academic skills, does not give importance to classroom
practice or practical skills and supports a high degree of central control. The award bearing model

stresses external validation but at the expense of issues of teachers’ values and beliefs, while the
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deficit model looks at addressing perceived deficits in the expertise or skills of teachers. The

cascade model focuses on providing training to individual teachers who pass on the information

to fellow colleagues.

Model such as standards based, coaching or mentoring, and community of practice are
categorised as transitional models. Standards based model lays emphasis on teacher
competence and effective teaching. Coaching or mentoring model gives importance to
relationships between two teachers, and communication to support continuing
professional development. The community of practice is different from the coaching model
in that the communication and relationships are not just between two people but among

members of a group and involves prolonged discourses.

Action research and transformative are transformative models. The action research model
enables teachers to experiment with different practices while the transformative model
integrates the different models discussed here. The transformative model supports

teachers’ professional autonomy and transformative practices.

2.5.1 Teachers’ professional skills

Teachers’ teaching skills, which were discussed previously, can be referred to as a set of actions or
behaviours intended to facilitate student learning. On the other hand, teachers’ professionalskills
include facilitating student learning, content knowledge, lesson planning, classroom management
to minimise the likelihood of student misbehaviour, understanding students™ needs as well as
their learning strategies, communication skills, motivating students and using fair student

assessment practices (Moreno, 2010). Professional skills also include technologicalskills.

Literature suggests that teachers who prefer to use technology as an instructional tool are
required to have the professional skills to evaluate and apply these tools in teaching and learning
(McCain, 2005; Voogt et al., 2009; Eady & Lockyer, 2013). Teachers’ professional skills playan
important and decisive role in the successful use of technology, so that students learn effectively
(Karolcik et al., 2016). However, teachers who integrate technology as a pedagogical toolfor
improving teaching and learning have to be well prepared (Thieman, 2008). This claim supports
the assertion made by Henderson et al. (2005) that ongoing training and professional

development programmes can help develop and enhance teachers’ skills.

Karolcik et al.’s (2015) study set in Slovakia, examined the opinions and attitudes of 342 biology
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teachers about the development of skills when integrating digital technologies. The researchwas

carried out over a three-year period and involved executing a course consisting of threemodules.
Data were obtained by administering questionnaires. The study found that if school teachersare
to integrate technology successfully there is the need to develop teachers’ professional skills
(Karolcik et al., 2015). The findings uphold the views of Shulman (1987) who pointed out that
teachers should have the skills to manage students in the classroom and also have the ability to
manage ideas in the classroom. This suggests that to be an effective teacher it is not enoughto
have deep content knowledge, but also skills in classroom organisation and management. To
conclude, professional skills are the core skills that teachers need to fulfil their professional role in
schools. Professional skills are different from teachers’ pedagogical skills which refer to theskills
teachers use to enable students to attain the knowledge and skills related to a subject or a course.
Professional skills include planning the courses by matching them to the needs and abilities of
students. They also involve communicating with learners, employing a wide range of teaching

strategies and resources, and by creating a purposeful learningenvironment.

2.5.2 Teachers’ inter-personal skills

Teachers also require communication or interpersonal skills to interact with students. Ihmeideh et
al. (2010) who examined student-teachers' attitudes towards communication skills in Jordan
defined interpersonal skills as the ability to listen, speak, read and write, as well as negotiate with
students. The results of the Jordanian study corroborate a study from the U.S. whichidentified
teachers’ interpersonal skills as competencies (North & Worth, 2004). Puhakka et al. (2010) who
examined the employability of Finnish graduates claimed that interpersonal skills alsoinclude
teamwork and social skills, negotiation skills, communication skills, as well as organisationand
coordination skills. Ihmeideh et al. (2010) elaborated on what Puhakka et al. (2010) had identified
by stating that teachers need to develop strong interpersonal skills, such as social awareness,

speaking, active listening, and oral communication skills, in order to succeed in their profession.

Interpersonal skills help teachers to continually collect, categorise, analyse and explain
information to learners in classrooms, as well as communicate capably and effectually with
stakeholders within schools (for example co-workers, principals and administrative staff) and
external customers, such as students, parents and policy makers. The findings of Ihmeidehand
colleagues validated the results of Chong and Cheah (2009) who studied the values, skillsand
knowledge of student teachers at a higher education institution in Singapore. Chong and Cheah

(2009) reported that teachers need to possess proficient interpersonal skills such as
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communication and relationship-building capabilities, which are essential competencies necessary

for developing and maintaining conducive learning environments so that real learning cantake
place. The results of the Singapore study also support the findings of an empirical study from
India, which demonstrated that the interpersonal skills of teachers can help to create an
encouraging learning environment in which students learn better, and schools functionsmoothly,
eventually leading to the overall success of the institutions (Rani & Tyagi, 2013). Based onthe
findings of the studies reviewed, it can be argued that the development of teachers’interpersonal
skills not only helps improve their potential to become successful professionals, but alsoincreases

the quality of the teaching products, that is the students.

Other studies have also shown that interpersonal skills are one of the qualities of teacherswhich
have a positive effect on students’ learning outcomes. For example, Njogu (2012) who examined
teacher-based factors on student outcomes found interpersonal skills to be a crucial factorthat
influences learner achievement. The study also claimed that interpersonal skills are critical skills
that enable teachers to relate with students, to listen to the learners and provide prompt
feedback. The study concluded that it is therefore essential that teachers refine and cultivate

these skills to guide and motivate students.

To sum up, interpersonal skills are central to education because of the dialogic nature of teaching,
for example group work or presentations and especially in experientially-based small-group
learning (Skinner et al., 2016). When integrating technology, teachers still need to spendtime
developing appropriate interpersonal skills so that they can feel confident in replying tostudents’

queries and discussing lessons.

253 Teachers’ technology skills

The technology and computer skills of teachers are important factors for the teachingand
learning process (Ertmer & Ottenbreit-Leftwich, 2010). However, studies have found that oneof
the biggest barriers to using technology in education is teachers’ lack of technology skills (Ertmer

et al., 2012; Fenty & Anderson, 2014; Ihmeideh et al., 2010).

Teachers’ technology skills are key for using technology as a pedagogical tool in teachingand
learning (Ertmer & Ottenbreit-Leftwich, 2010). Ertmer and Ottenbreit-Leftwich (2010) claimthat
technology integration requires teachers to have advanced knowledge in using technologytools
and applications, such as their affordances, and when the tools have to be used to teachcontent,

so that the teaching will result in the attainment of meaningful learner outcomes. However,
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teachers’ lack of knowledge and skills can result in the failure of technology integration

programmes in educational institutions.

Teachers’ technology skills not only depend on knowledge but also on the quality and quantity of
their training programmes (Husa, 2008). The European Commission (2013) suggests thatteacher
training should be preceded by an assessment of teachers’ learning needs, following which, in-
service training should take into account specific needs in order for relevantindividualised training
to be provided. According to Ertmer and Ottenbreit-Leftwich (2010) teachers wholack technology
skills and knowledge may feel extremely uncomfortable in front of students inthe classroom. This
suggests that teachers require more time for preparing teaching materialsand resources which

could increase their confidence to use technology.

Teachers’ confidence is critical for gaining the skills required to use technology in their classrooms,
however, teachers need more exposure to the tools, have experience of how technology
facilitates students' learning and they access to professional development programmes related to
their work (Ertmer & Ottenbreit-Leftwich, 2010). In addition, Sa’ari etal. (2005) indicate that if
teachers have confidence in integrating and using technology in their classrooms, they will possess
a positive attitude which could positively influence theirteaching and students' learning. Sa’ari et
al. also point out that the majority of teachers perform tasksby seeking assistance and complete
them, by using the computer as a technology tool. Furthermore, research shows that it is not
sufficient if teachers only have strong technology skillsand knowledge, but they also should have

the right attitude towards integrating technology in teaching and learning (Wong, 2009).

As technologies continue to change and evolve, teachers need to stay up-to-date with the
developments and use the technologies to support good teaching practices. In other words,
teachers have to create learning activities appropriate to the abilities of their students. However,
good teaching practices that drive technology use are not only affected by teachers’ skills but also

other factors, which are discussed in the following section.

254 Factors affecting teachers’ skills

The factors that influence teachers’ skills are knowledge, beliefs, and attitudes. Besides
technology skills and knowledge, teachers’ attitudes also play an important part in theeducation
system, especially when integrating technology in the teaching and learning process (Hew &
Brush, 2007). According to Sa’ari et al. (2005) teachers’ attitudes towards technology are

influenced by factors such as teachers’ skills, and teachers’ readiness. There is arelationship
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between teachers’ attitudes and teachers’ skills in the education system, and teachers’ attitudes

towards technology depend on teachers’ skills and ability to use technology as a pedagogical tool
in teaching (Clark, 2000). Clark (2000) claims that because teachers’ attitudes affect teachers’
skills, educators should design training programmes not only to improve teachers’ skills butalso to
change their attitudes towards the use of technology in classrooms. Furthermore, teachers’
experience about using technology as a pedagogical tool could increase teachers’ positive
attitudes towards technology, which also could increase teachers’ technology skills (Sa’ari etal.,

2005; Tamer, 2011).

Yuen and Ma (2008) explored teachers’ attitudes and acceptance of e-learning technology
by developing and administering a self-reporting questionnaire to in-service teachers in
HongKong. The authors used the TAM (Davis, 1989) as the core framework for
understanding teachers' acceptance of e-learning technology. The results of their
quantitative study showed that thelack of teachers’ knowledge and experience, as well as
technology skills were the reasons forteachers to have negative attitudes towards the use
of technology. This also suggests that there is a relationship between knowledge,

experience, teachers’ skills and attitudes.

Gibbone et al. (2010) developed an online questionnaire to investigate the technology usage of
secondary level physical education teachers from many states across the U.S. The study found
that there were several factors that influenced teachers’ attitudes to adopt and use technologyin
the teaching and learning process, such as teachers’ teaching strategies, contextual factorsand
teachers’ skills. The results showed that teachers with more access to technology, and beliefsin
student-centred philosophy, had an overall positive attitude towards using it. However, the
teachers in the study also reported that they lacked training which may have affected their
attitude towards technology. To sum up, if teachers are to infuse technology into the curriculum
and integrate it into the school system, they have to not only possess the skills but also

demonstrate positive attitudes towards the technology (Baylor & Ritchie,2002).

Skills are essential for success in most work places (Teichler, 2007) and this applies to education as
well. Teachers’ skills, beliefs and motivation are all interrelated, as they influence the way
teachers practice in the classroom (Darling-Hammond, 2000). According to Almonkariand
Kokkonen (2015) skills are one of the most important factors that influence the quality of workin
any institution. A study by Sa’ari et al. (2005) indicated that technology training coursescan
improve teachers’ skills. Sa’ari et al. also found that the majority of teachers had strong levels of
technology skills. This suggests that teachers’ technology skills and the way they use the toolscan

enhance teaching and improve student learning (Rienties, Brouwer, Lygo-Baker & Dekker,2015).

search suggests that teachers’ technology skills are affected by teachers’ technology beliefsand
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both have an influence on integration of technology into teaching and learning processin

classrooms (Hew & Brush, 2007). Lack of knowledge and skills are both common reasonsfor
teachers to not have strong beliefs in using technology for teaching and learning (Snoeyink &
Ertmer, 2002; Williams et al., 2012). According to Ertmer (2005) the decision to adopt and use the
technology depends on teachers’ beliefs and skills. Furthermore, there is a strongrelationship
between teachers’ skills and beliefs, as teachers’ skills and beliefs have a direct influence on

integrating technology in the classroom (Hew & Brush, 2007).

There is research-based evidence that teachers’ skills also play an important part inintegration
and use of technology in the teaching and learning process (Ertmer, 2005; Tamer, 2011). In
addition, researchers (e.g. Beauchamp, 2011; Webb and Cox, 2004) claim that teacher’ skillsin
using specific technology could effect and change teachers’ belief, while a lack of teachers’ skills or
experience could influence their beliefs (Lim & Chan, 2007). The results of the study by Hew and
Brush (2007) show that teachers’ skills and knowledge, institutional practices and expectations,
and institution support are factors that directly affect teachers’ beliefs. The study suggests that
institutions should support teachers by providing resources and ongoing professional
development, in order to change their beliefs about not using technology for teaching. These
findings are further substantiated by a study by Blackwell, Lauricella and Wartella (2014, p.87) set
in the U.S. which claims that “support and technology policy influence teacher confidence, which

in turn influences attitude”.

To sum up, the key factors that affect teachers’ skills are their attitudes, beliefs, and knowledge.
These factors are crucial for understanding and improving educational processes, for developing
strategies for coping with challenges that teachers face in their daily professional lives, andin
shaping students’ learning especially in practical studies. This current study suggests that inorder
to use tablet computers effectively in the classroom teachers also need knowledge of the
technology besides the skills to use the devices. The next section discusses teachers’ knowledge or

more specifically TPACK.

2.5.5 Nature of teachers’ knowledge

Teachers’ knowledge is defined as consisting of pedagogical knowledge, content knowledge, and
pedagogical content knowledge (Shulaman, 1987). Pajares (1992, p.313) describes teachers’
knowledge as that which is “based on objective fact” Sherin et al. (2000) who explored different

accounts of teachers' knowledge categorises the interpretations as ‘form’ of teacherknowledge
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and ‘content’ of teacher knowledge. The ‘content’ of teachers' knowledge focuses on what

knowledge is all about or what it is used for, whereas the ‘form’ of teachers' knowledge focuses
on how teachers mentally organise and represent that knowledge. Although content knowledgeis
important, it is claimed that teachers’ knowledge has to include how to enable students to make
sense of the world in the early 21st century (Holden & Hicks, 2007). Ben-Pertez (2011) reviewed
literature from 1988 to 2009 and argues that teachers' knowledge should encompass both
pedagogical knowledge and content knowledge and also include awareness of societal and global
issues, such as multiculturalism. The different categories of teachers’ knowledge are discussedin

the following section.

2.6 Teachers’ knowledge

Teaching is a dynamic field of activity, and new learning environments, enhanced by the
increasing availability of and access to new technologies as well as digital networks, requires
innovative approaches to teaching and assessment. Although teachers may have expertcontent
knowledge of various concepts related to a particular subject, they also have to acquire the
knowledge to represent content in pedagogically appropriate ways to students in diverse
educational and cultural contexts (Ball et al., 2008; Kénig et al., 2011; Clara, 2012). This suggests
that although content delivery and teaching discrete skills are appropriate, students have tobe
equipped with 21st century skills which call for new approaches to teaching and learningthat
reflect the modern economy (Kereluik et al., 2013). Thus, teachers, as knowledge creators, should

have technological, pedagogical, and content knowledge.

The following sections in this chapter will provide an overview of the nature of teachers’
knowledge, the classification of teachers’ knowledge, discusses teachers’ knowledge andskills, the
association between teachers’ knowledge and technology, teachers’ knowledge and practice as

well as the sources of the knowledge base forteaching.

2.6.1 Classifying teachers’ knowledge

Shulman (1987) classifies teachers’ knowledge into seven categories which include: content

knowledge; general pedagogical knowledge; curriculum knowledge; pedagogical content
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knowledge; knowledge of the learners and their characteristics; knowledge of the educational

context and knowledge of educational ends. For the purpose of this study, teachers’ knowledge is
classified as knowledge of learners, content knowledge (CK), general pedagogical knowledge (PK),
pedagogical content knowledge (PCK), and technology, pedagogy and content knowledge
(TPACK).

Teachers need a knowledge base to teach students, which can be referred to as professional
knowledge or knowledge for practice (van Tartwijk et al., 2009). Literature suggests that
researchers use various labels for teachers’ knowledge for instance, 'teachers' knowledge'or
'teachers' practical knowledge' to indicate all the knowledge that is required for classroom
teaching (Verloop et al., 2001; van Tartwijk et al., 2009). Hill et al. (2008) who conceptualised and
measured teachers’ topic-specific knowledge of learners, claim that teachers’ knowledge, which is
commonly associated with quality teaching, has a positive effect on students' learning. However,
it can be argued that quality of teaching alone is not sufficient to gain the attention of students.In
a Dutch study, van Tartwijk et al. (2009) used video-stimulated interviews to investigate teachers'
practical knowledge about classroom management in multicultural classrooms. They foundthat
the teachers built rapport with students and modified their teaching approaches to createa
positive atmosphere. The teachers in the Dutch study wanted to avoid anything confrontational
and did not impose themselves upon the students in order to better understand the learners.This
suggests that besides imparting quality knowledge to learners, teachers have to also understand

how to develop positive inter-personal relationships with the students.

Students also have misconceptions about concepts or theories or about certain topics and
researchers recommend that teachers be aware of their students’ ideas or thinking (Barket et al.,
2009). These misconceptions undermine students’ efforts to learn. Sadler et al. (2013)
administered a questionnaire to experienced middle school science teachers in the U.S. to
examine the relationship between teachers' knowledge and students' learning, as well asto
measure teachers’ knowledge of student misconceptions. The study found that betterknowledge
(a form of pedagogical content knowledge) of such misconceptions was linked to improved
students' outcomes. By presenting these findings, Sadler et al. (2013) upheld the results of
previous studies that had examined teachers’ knowledge of students’ thinking or students'
misconceptions (Ball et al., 2008; An & Wu, 2012). This suggests that understanding how students
reflect or deliberate (accurately or inaccurately) about particular concepts is important for

teachers to provide better opportunities for students tolearn.

Content knowledge refers to the knowledge of subject matter, such as facts, theories orconcepts
(Tsui, 2003). Furthermore, content knowledge is the amount of knowledge about a subject

gathered and organised in the minds of teachers (Shulman, 1987). As discussed in the previous
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section, if teachers are to acquire content knowledge they must not only have in-depth

understanding of the particular subject being taught, but also have extensive previouseducation
that helps convey what is essential to learners (Shulman, 1987). Moreover, content knowledge s
important as it is crucial for the improvement of teaching and learning (Sharkey, 2004). In other
words, teachers' subject or content knowledge can influence their instructional practice andin

turn students' achievements.

General pedagogical knowledge is important for teachers because awareness of generalprinciples
of teaching and learning, as well as classroom management, is essential for developing quality
teachers (Konig & Blémeke, 2011; Shulman, 2004). General pedagogical knowledge comprises
several elements, which include classroom management; classroom communication; the
curriculum and instructional methods (Sothayapetch et al., 2013). According to Sothayapetchet al.
(2013), who investigated the general pedagogical knowledge and pedagogical content knowledge
of experienced primary school teachers teaching science in Finland and inThailand, identified that
teachers’ knowledge about learners is important, as it helps motivate learners and build better
relationships between teachers and students. To sum up, general pedagogical knowledge is an
essential type of knowledge that is required for teachers to plan, teach, and evaluate students’

learning outcomes (Sothayapetch et al., 2013).

Pedagogical content knowledge (PCK) is important for teachers because it not only enables
teachers to transfer ideas into concepts and improve their teaching practices, but alsoenhances
students' learning (Shulman, 1987). PCK is defined as the fusion of content and pedagogical
knowledge that is required for teaching and learning particular topics, and organise, represent
and adapt them to meet the diverse interests, needs and abilities of learners (Shulman, 1987;
Sothayapetch et al., 2013). There are two central components in PCK: (1) knowledge of strategies
and representations; (2) knowledge of students’ misconceptions (Shulman, 1986). Teachers’ PCK
is related to student learning, and consequently it is an important part of the knowledge base ofa
teacher (Sothayapetch et al., 2013). The essential elements of PCK are that they stressthe
importance of understanding students' thinking and teachers’ knowledge of resources (Chick, et

al., 2006). (See Figure 2)
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Pedagogical Content

Figure 2: Pedagogical Content Knowledge: A blend of

PK and CK (Originally proposed by Lee Shulman,
1986;1987)

Turner-Bisset (1999) further developed Shulman's concept of pedagogical content knowledge by
including elements such as teachers’ beliefs about the topic; knowledge of the curriculum;
knowledge of self, learners and contexts and learning outcomes. Turner-Bisset (2001), therefore,
proposes continuous professional development as teachers need a comprehensive understanding

of different knowledge bases to develop advanced professional capabilities.

Baumert et al. (2010) investigated the relationship between teachers’ content knowledge and
students' learning and found that PCK is the stronger predictor of students' learning. Researchalso
suggests that the concept of PCK is important for teachers and can enhance teachers'
performance (Hume & Berry, 2011; Williams, 2012). However, critics argue that PCK focuses
mainly on individual teachers and that it reifies knowledge, making it fixed and constant and asa

result does not give importance to the teachers’ thinking and learning processes (Hashweh, 2005).

The categories of knowledge discussed previously concern the different types of knowledge
development as they relate to teachers. As the focus of the current study is to investigate
teachers’ beliefs and attitudes towards tablet computers, the next section discusses the

relationship between knowledge and technology.
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2.6.2 Relationship between knowledge and technology

With the increasing dependence on technology in the early 21st century, it is essential that
teachers should be able to add another dimension to their teaching practices. For teachersto
maximise their teaching and students' learning, Mishra and Koehler, the educational theorists
who developed the TPACK model, describe TPACK as the “basis of good teaching withtechnology”
(Mishra & Koehler, 2006, p.1029). At the core of TPACK is the vigorous, transactionalrelationship
between the three elements - content, pedagogy and technology - and an understanding of the
link between them is essential for technology enhanced quality teaching. These three elements
together are necessary to formulate suitable, context-specific approaches and representations

(Koehler et al., 2007).

The main components of teachers’ knowledge identified by Harris et al. (2009) and McCormick
and Scrimshaw (2001) are content knowledge, pedagogic knowledge and technological
knowledge. A significant reason why technology is not being integrated, or used, in bothteaching
and learning environments, at all educational levels, arises from the lack of teachers’ technological

knowledge (Shih & Chuang, 2013).

In their theoretical paper, Harris et al. (2009) analysed the approaches to technologyintegration

and claim that content, pedagogy and technology are viewed as interrelated aspects ofteacher

knowledge. The authors proposed a mix of constructivist and traditional pedagogical
approaches in different subject domains as well as multiple ICT tools. The authors claimed
that as there isan increase in the use of emerging technologies in education, teachers are
expected to possess adequate knowledge of technology. Teachers need to work with
technology and know notonly what technology affords them, but also how technology can
be used to teach content in multifaceted ways (Harris at al., 2009). However, in the case of
Kuwait it remains to be seenif teachers who teach practical studies are skilful in integrating
tablet computers or other mobile technologies and if they are capable of handling the
complex relationships amongknowledge, technology, content, and pedagogy. Teachers’
knowledge and skills in using technology are key for teaching practical subjects as they
feature hands-on projects. The current thesis suggeststhat if the teachers lack the
knowledge and/or the skills, they may require training. Harris et al. (2009) are of the view
that activity type based training, or professional development programmes, which teach

appropriate context-specific uses of instructional technology, could help increaseteachers'
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TPACK.

Borko et al. (2009), in their editorial of the Journal of Teacher Education discuss the importance of
teacher education programmes to increase teachers’ knowledge about technology. Theauthors
state that the possibilities of teaching and learning with technology is a complex issue. Borkoand
colleagues claim that technology can have an effect on developing teachers’ knowledge, butin
order to use technology effectively in teaching, teachers must have the knowledge and skills to
use the technology. Furthermore, the authors argue that if teachers are to successfullyintegrate
and use technology for pedagogical purposes, the development of teachers' TPACK is critical to

implement effective technology enhanced teaching.

Kim and Hannafin (2011) examined how pre-service teachers acquire knowledge aboutteaching
with technology by collaborating with experienced in-service teachers. The findings of the
qualitative case study showed that most pre-service teachers were not only able tounderstand
appropriate uses of technology but also refine their knowledge of classroom practices such asa

constructivist pedagogy, student-centred learning and authentic teaching-learningsituations.

Although many researchers have examined why teachers use technology in classroomsettings,
few of them have focused on how teachers refine their knowledge and understanding of

classroom technology integration.

In the studies reviewed here, there is agreement among researchers that if teachers areto
integrate technology into their teaching practices, they have to develop or refine theirknowledge
(Mishra & Koehler, 2006; Borko et al., 2009; Kim & Hannafin, 2011). However, Harris et al. (2009)

and Borko et al. (2009) concur that teachers need professional development aimed at technology

integration. They also agree that there is a need to reframe teacher education and preparepre-
service teachers by placing a heavy focus on training related to the acquisition oftechnological

knowledge and skills.

2.6.3 Relationship between teachers’ knowledge and skills

Teachers’ knowledge refers to what teachers must know about the subject and their awarenessof
how to organise the curriculum to meet the needs of learners (Darling-Hammond, 2000). The
teaching process in classrooms requires a significant amount of teacher knowledge and skills, at

all levels of education (Serow et al., 2002). Research has established the relationship between
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teacher knowledge and skills and that a lack of both can present conceptual andimplementation

barriers to change (Hutchins & Friedrichsen, 2012), especially when integrating technology. In
other words, teachers should also have the skills to use the knowledge effectively. Thissuggests

that there is a relationship between skills and knowledge (Redecker & Johannessen,2013).

Furthermore, Husa (2008) indicates that teachers’ skills influence their knowledge to solve
educational problems and also to find the suitable instructional methods to teach inthe
classroom. A study by Blomeke et al. (2015), found that teachers’ knowledge and experience could
have an influence on developing teachers’ skills to improve the teaching andlearning process in
the classroom. Moreover, teachers’ skills can have an effect on teaching, suchas teachers’
knowledge and beliefs because strong skills can improve with knowledge and also could change
teachers’ beliefs (Farisi, 2016). Farisi also found that there is a relationship between teachers’
skills and knowledge, and teachers’ must have sufficient skills and knowledge to use educational
tools in teaching and learning in the classroom. According to Serow et al.(2002), teachers should

have higher levels of skills and knowledge to use technology and impart knowledge to students.

Educational researchers provide a broader understanding of teachers' knowledge and skillswhich
are key for successful classroom teaching (Blomeke et al., 2015; Kaiser et al., 2013; Shavelson,
2010). A combination of skills and knowledge contribute to teachers’ professional performance in
classroom teaching (Bromme, 2001). In other words, teachers’ experience and expertise playan
important part and influences their knowledge and skills (Konig et al., 2015). However, thereare
claims that teachers’ knowledge and skills cannot be easily and quickly achieved (Angeli &
Valanides, 2009). This suggests that teacher education programmes are required, if teachersare
to acquire professional pedagogical knowledge and skills (Tatto et al., 2008) and equip students
with 21st century skills (Chan, 2010). Other studies have voiced similar views, for instance Angeli
and Valanids (2008) claim that it is important to prepare teachers to use technology forteaching.
Although, research evidence, over the years, shows that efforts are being made for preparing
teachers to use technology for classroom teaching, teachers lack the knowledge and skills needed

to teach with technology successfully (Koehler et al., 2007; Rodrigues, 2003).

2.6.4 Teachers’ knowledge and classroom practice

Teachers’ classroom practice is based on their professional knowledge and in order tounderstand
this it is important to understand the sources that influence, contribute and shape teachers’

knowledge (Tsui, 2003). Teachers have to create a knowledge base for teaching and thereare

35



Chapter 2
numerous sources which influence, contribute and develop their professional knowledge, suchas

experiences, formal education and their reading of research (Shulman, 1986; Verloop et al., 2001).
According to Hegarty (2000) the experience and interaction with school students are possible
reasons for developing a knowledge base. Johnston and Goettsch (2002) identify teachers’
experience and their education as the most important sources of knowledge and Hofer (2000)
identifies beliefs. In addition, teachers’ knowledge could be acquired from different sources, such
as personal experience (Buhel & Fives, 2009). In their study, Buhel and Fives (2009) foundthat
teachers’ knowledge of teaching comes from formal preparation, for instance college courses,
training and professional development, as well as observational experiences such asobserving
how others teach. Another study conducted in Australia by Ohi (2007) found that the sources ofa
knowledge base for teaching included teachers’ professional experience, sharing resources,
networking with and observing other teaching professionals. Brophy (2008) added motivationas

being a source of a teacher's knowledge base.

Meneses et al. (2012) point out that the use of technology in classroom teaching dependon
factors such as teachers’ knowledge, practice, skills and attitudes towards technology. There are
also other factors that help teachers to successfully manage classroom learning environments,
such as the use of technology to plan, organise, and practice high quality teaching (Moyer etal.,

2011).

Teachers’ knowledge is key to teaching effectiveness, while classroom practice dependson
teachers’ knowledge (Hao, 2016). Classroom practice refers to teaching methods, assessment,
and classroom management. Classroom practice is related to students' learning and performance
(Hill et al., 2005), however research also suggests that there is a relationship amongteachers’
knowledge, instructional practices, and student learning (Hiebert et al., 2002; Mewborn, 2003; Hill
et al., 2005; Hill et al., 2007). Teachers’ expert knowledge is useful for classroom practice,
specifically because it develops in response to specific problems of practice (Hiebert et al., 2002).
Furthermore, teachers create and articulate new knowledge as they are motivated by problemsof
practice and because all that knowledge is associated with the teaching and learning activities in
the classrooms (Hiebert et al., 2002). Teachers play an essential role in classrooms by using their
knowledge (content, technological, pedagogical) to help students understand key concepts, and
therefore it is important to study the relationship between knowledge, beliefs and classroom

practice (Kordaki, 2013).

As professionals in their field, teachers are expected to process, evaluate and update their
knowledge base to improve their practice in order to integrate technology. Teachers’ knowledge
supports their classroom practices and that the use of technology could improve teachers’

teaching and students’ learning in their classrooms (Mama & Hennessy, 2013; Hao, 2016). Gilbert
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and Gilbert (2013) carried out a comparative case study to further their understanding of the way

teachers’ content knowledge influences their teaching practices. The study found thatteachers

need to possess a deep, broad, and thorough understanding of the content they are toteach.

Wasserman and Walkington (2014) explored how the instructional approaches of beginning
teachers were related to observed classroom practices. The results of the mixed methodsstudy,
which involved surveys, interviews and classroom observation revealed that althoughteachers
reported valuing their content knowledge, they had difficulty effectively translating theircontent
expertise into teaching context. The results of these two small scale studies (Gilbert & Gilbert,
2013; Wasserman & Walkington, 2014) were similar. While there has been plenty of discussion
and debate around the relationship between teachers' knowledge and classroom practicesor
quality instruction, there is a lack of empirical research connecting knowledge to classroom

practices (Guerriero, 2009).

The question, however, is whether teachers are adequately incorporating this new knowledge
into their classroom practices. It is therefore suggested that the relationship betweenteachers’
knowledge and practice is complex and that teachers’ beliefs can play a facilitating role inthe
relationship (Hill et al., 2005; Hill et al., 2007). Classroom practice is related to students'learning
and performance (Hill et al., 2005), however, research also suggests that there is arelationship
among teachers’ knowledge, instructional practices and student learning (Hiebert et al.,2002;
Mewborn, 2003; Hill et al., 2005; Hill et al., 2007). Teachers’ expert knowledge is useful for
classroom practice, specifically because it develops in response to specific problems of practice
(Hiebert et al., 2002). Furthermore, teachers create and articulate new knowledge as theyare
motivated by problems of practice and because all that knowledge is associated with theteaching

and learning activities in the classroom (Hiebert et al., 2002).

To sum up, the review of literature on teachers’ knowledge shows that teachers have tocombine
their knowledge of learners with content knowledge (CK); general pedagogical knowledge (GPK);
pedagogical content knowledge (PCK) and technology, pedagogy and content knowledge (TPCK) to
more effectively prepare and develop into professional teachers. It is also evident that there are
relationships between teachers’ beliefs and knowledge (Pehkonen & Pietila, 2003); between
knowledge and technology (Harris et al., 2009); between teachers’ knowledge and skills (Hutehins
& Friederichsen, 2012; Blomeke et al., 2015) and teachers’ knowledge and classroom practice
(Kordaki, 2013). It was also found that there are a range of sources from which teachersdevelop
their professional knowledge. The following sections will discuss teachers’ beliefs and attitudes

towards technology adoption and integration.
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2.7 Teachers’ beliefs

‘Beliefs’ have been defined by various researchers in different ways and as such there isno
unanimous definition of what it means. However, it is necessary to understand the
difference between beliefs and knowledge before looking at the various definitions of
‘beliefs’. The difference between these two concepts has led to a debate amongst
researchers (Turner etal., 2009). ‘Beliefs’ represent an individual’s subjective knowledge
about their attitudes and behaviours, whereas knowledge can be subjective or objective
(Pajares, 1992; Pehkonen &Pietila, 2003). In this sense ‘beliefs’ can be referred to as the
subjective knowledge of an individual, made up of assumptions or ideas or personal
thoughts or commitments. Beliefs that are subjectivein nature are prone to disputes. On
the other hand, objective knowledge cannot be referred toas ‘beliefs’ as they are factual

propositions (Turner et al.,2009).

Teacher’s beliefs are beliefs relevant to their teaching abilities, the role they play infacilitating
learning and are also made up of a combination of their previous experiences, such as lifeand
school experiences (Raths, 2001). It is also claimed that beliefs are “based on evaluationand
judgment” (Pajares, 1992, p. 313). According to Pajares (1992, p.307) teachers’ beliefs are “a
messy construct” as they are made up of rational ideas developed over a period of time,through
experiences gained while trying to understand a students’ mind, and monitoringclassroom

behaviour, for instance, how students react to lectures.

There is no consensus in education literature, as there are many definitions of teachers’
beliefs. While the aforementioned definitions are useful, it is important to focus on one
definition which includes all those expedient convictions which teachers have about
technology integrationin classrooms. Therefore, in this study, teachers’ beliefs are defined
as the subjective knowledge gained from past experiences which shape an individual’
behaviour and personality. Thisworking definition has been developed after considering

the interpretations of the concept of 'beliefs'by both Pajares (1992) and Raths (2001).

The current study may help in identifying the gap that exists between teachers' beliefsand
practices and the factors that influence teachers to integrate tablet computers inclassrooms.
Understanding teachers’ beliefs will not only help in expanding existing literature but it would also
be useful for educators and policy-makers to help shape or re-orient teachers’ beliefs, support
technology integration, and improve teaching methods. This section also sheds light on the
relationship between beliefs and knowledge; the importance of teachers’ beliefs in theirteaching

practice; teachers’ beliefs with regard to the use of tablet computers and the factorsaffecting
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change in teachers’ beliefs.

271 Relationship between beliefs and knowledge

A number of studies have focused on understanding the relationship between beliefs and
knowledge, and as Pajares (1992) points out beliefs are based on perspectives (or assessmentand
judgement) while knowledge is based on objective facts. Pajares (1992) also claims that beliefs
play an important role in defining behaviour and organising knowledge. Beliefs are consideredto
be part of knowledge, though researchers see beliefs as part of attitudes or as part ofconceptions
(Pehkonen & Pietila, 2003). Nespor (1987, p.321), who examined the relationship betweenbeliefs
and knowledge, found that belief systems are totally different from knowledge systemsclaiming
that “beliefs are basically unchanging, and when they change it is not argument or reason that
alters them but rather a “conversion or gestalt shift”. This suggests that beliefs change whenan
individual's interpretation of his/her experience changes from one thing to another. Besides,
knowledge systems, unlike belief systems, are "open to evaluation and critical examination,
beliefs are not” (cited in Pejares, 1992, p.311). Borg (2003) claims that beliefs, knowledge and
attitudes have similar meaning, and suggest that all three have a motivational component which

encourages and drives a teacher's behaviour in the classroom.

Woods and Cakir (2011) assert that there exists a significant relationship betweenteachers’
knowledge and teachers’ beliefs. Woods and Cakir (2011) cite Abelson (1979) who identified
seven features that characterise differences between belief systems and knowledge systems,
which are: not involving consensus; symbolising existence of entities such as ghost, black magic
etc.; recognising “alternative worlds”; depending on the significant value of things andreal
mechanisms; including loosely connected events or materials such as traditional stories and
cultural experiences; having open boundaries (including self-construction, self-identity, self-
perspective) and lastly, having the flexibility to believe in or accept something as true with varying
degrees of conviction (cited in Woods & Cakir, 2011, p.383). Griffin and Ohlsson (2001) suggest
that the main distinction between teachers’ beliefs and their knowledge is that knowledge is
understood as a representation of a proposition, and beliefs are understood as representingthe
truth-value related to a proposition. It can be argued, that regardless of whether beliefsinform
knowledge or vice-versa, it is the relationship between teachers’ beliefs and practices that is more

important (Rapoport, Rubinsten & Katzir, 2016).
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2.7.2 Importance of teachers’ beliefs in teaching practice

Research has highlighted the importance of teachers' beliefs, which are considered to be crucial
for understanding and improving educational processes (Turner et al., 2009). Educational
researchers, who have examined and investigated teachers’ beliefs, point out that the concept
plays an important role in influencing teachers’ instructional decisions and classroom teaching
(Pajares 1992; Cohen 1990; Ertmer 1999; Kuzborska, 2011). It is argued that it is not easyto
investigate teachers’ beliefs, for the reason that the concept is a global construct andtherefore

cannot be empirically investigated (Pajares, 1992). According to Farrell (2013, p. 14):

the systematic reflection of the alignment between beliefs and practices can help

teachers develop an understanding of both what they want to do in their

classrooms and the changes they want to implement to their approaches to

teaching andlearning.
Researchers have pointed out that, prospective teachers “have deeply grounded beliefs and
attitudes about teaching and learning and expectations about the role of the teacher formedon
the basis of their extensive experience as learners” (Karavas & Drossou, 2010, p.262). This view is
supported by Hutchins and Friedrichsen (2012) who put forward the idea that anindividual’s
beliefs about teaching are already formed about teaching before they enter the teachingarena.
This is referred to as the "apprenticeship of observation" (Lortie, 1975, p.62). This concept posits
that the beliefs of teachers are influenced by what they had observed at an early age. According
to Chong et al. (2010, p. 1) “the unsubstantiated beliefs that pre-service teachers bring with them
have been shown to affect what they learn from teacher education and how they learn from it.”
In other words, a teacher's beliefs depend on past experiences and are formed on the basis of
their observations of how they were taught as young students. These beliefs influence the
teacher’s classroom practices. However, not all may find it difficult to change these firmly held
beliefs. This suggests that there is a clear relationship between a teacher's beliefs and their
teaching practice (Altstaedter & Falasca, 2015). Therefore, the key to understandingteachers'
abilities in their classrooms is to understand their beliefs (Garton, 2008), meaning that any change
in their teaching practice is due to changes in their beliefs. There is a wealth of researchevidence
that has shown that teachers’ beliefs influence their teaching practices (Farrell & Lim, 2005;

Ertmer et al., 2012; Deng et al., 2013; Farrell & Ives, 2015; Altstaedter & Falasca, 2015).

Farrell and Lim (2005) investigated and compared the beliefs and actual classroom practices of
two experienced English language teachers in a school in Singapore. Their case study examined

factors influencing teachers' actual classroom practices and found that teachers do indeed havea
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set of complex belief systems that are sometimes not reflected in their classroom practices, for

instance time and preference for traditional teaching approaches. When Farrell and Ives(2015)
replicated the study, the findings correlated with the previous study. However, the laterstudy also
found that when teachers articulate and reflect on their beliefs, they become more aware of the

meaning and impact of these on their classroom practices.

Ertmer et al. (2012) claim that teachers’ espoused beliefs are aligned with their teaching
practices, especially when they integrate technology in their classrooms. Teachers’ beliefs help
teachers not only in implementing change but also play a major role in their decision making,
especially when they have to plan instructional activities. The results of previous studies, for
example Ertmer et al. (2012) and Farrell and Lim (2005), seemed to have added incremental value
to Deng et al’s (2013) study, who found that teachers’ practices depend not only onknowledge,
skills or what they bring to the classroom but also on beliefs. Deng et al. (2013) also foundthat
teachers’ beliefs, teaching practices and the use of ICT play important roles in the classroom,and
that teachers’ beliefs about knowing, knowledge and teaching are associated with theirpreferred

technology-based instructional strategies and practices.

Altstaedter and Falasca (2015) explored the beliefs of two groups of pre-service foreignlanguage
teachers from Argentina and the U.S. At the outset, the researchers assumed that beliefswere
deeply personal and rooted in the culture and norms of the teachers and of the societies towhich
they belonged. The findings of the study proved otherwise, as the pre-service teachers did not
hold beliefs that were inconsistent or in conflict with one another. In other words, the study
found that the beliefs of the teachers did not vary although they belonged to different cultures
and spoke different languages. However, this may not be the case in the context of thecurrent
study which examines Kuwaiti teachers’ beliefs and attitudes. The researcher assumes thatthe
cultures of Argentina and the U.S. are more similar to each other, than they are to that ofKuwait,
which is a very conservative society. It is idealistic to attempt to explore teachers’ beliefswithout
referring to the environment in which the beliefs are located as according to Mansour (2009,
p.33) “teachers’ beliefs are influenced by the interaction within the nested social contexts within

which teachers’ beliefs and practices are situated”.

Researchers (e.g. van der Schaff et al., 2008; Basturkmen, 2012; Hallett, 2010) argue that teaching
beliefs are not always aligned with teachers’ pedagogical practices and therefore any connection
between the two is questionable van der Schaff et al. (2008) examined the relationshipbetween
teachers’ stated beliefs about research skills and their actual research classroom practicesand
found there was no clear relationship between stated beliefs and practices. The findings of van
der Schaff and colleagues were upheld by Basturkmen (2012), who reviewed literature concerning

the relationship between teachers' stated beliefs and practices and claimed the connection
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between the two to be complex. Another study from the UK (Hallett, 2010) also seems to concur

with the findings of van der Schaff et al. (2008) and Basturkmen (2012). The UK study, which was
situated within higher education, found that there was a perceived lack of congruence between
teachers’ beliefs and the expectations of general classroom practice in the field of teacher
education. It can therefore be concluded that the practices of teachers can at times be affected by
“classroom realities” (Ertmer et al., 2012). Although teachers’ beliefs are still the most crucial
factor in classroom practice, it has been put forward that a change in practice can be achieved

only if teachers’ attitudes and beliefs are addressed (Ertmer et al.,2012).

2.7.3 Teachers’ beliefs with regard to the use of technologies/tablet computers

Studies that have focused on the adoption and use of technology in schools have revealed that
technology learning can be transformed (Montrieux et al., 2015). However, studies (e.g. Gorder,
2008; Blackwell, 2014) have also found that not all teachers successfully integrate technologyin
their teaching. The reasons for not integrating, or using technology, extend from a lack of
resources, infrastructure, lack of training, and negative attitudes and beliefs of teachers(Ertmer,
2005; Park & Son, 2009). Although, teachers may use technology they either do notintegrate
technology into teaching and learning (Palak & Walls, 2009) or are reluctant to usetechnology
(Hermans et al., 2008). This lack of interest, or unwillingness on the part of teachers implies that it
is their beliefs that play crucial roles in successful technology integration (Ertmer, 2005; Hermans
et al., 2008; Tondeur et al., 2008). Chen (2008) used qualitative research methods and selected 12
Taiwanese high school teachers to explore the relationship between teachers' pedagogicalbeliefs
and technology integration. The findings indicated inconsistency between the teachers'expressed
beliefs and their practices, for example possessing a limited or misconstrued understanding of
constructivist practices. A similar relationship between beliefs and technology integration isalso
evident in other studies (e.g. Ertmer, 2005; Ottenbreit-Leftwich et al., 2010; Donnelly, McGarr, &
O’Reilly, 2011). Contextual factors such as curricular, peer, parental, and administrative

expectations may have caused the inconsistency (Ertmer, 2005).

Burden et al. (2012) and Rikala et al. (2013) investigated teachers’ beliefs and acknowledged that
mobile technologies, such as tablet computers, do not necessarily transform pedagogical

practices. Respondents from both these studies believed that they had aspirations to doso.

Karsenti and Fievez (2013) support the claims of Burden et al. (2012) and Rikala et al. (2013).

Ottenbreit-Leftwich et al. (2010) used a case study approach that included interviews and
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observations to understand individual teachers’ perceptions of their values and beliefsconcerning

integrating technology. Although, the study was small scale and only 8 teachers wereinterviewed,
Ottenbriet-Leftwich et al. (2010) argued that the best way to understand teachers' valuesand
beliefs was through interview, as this method allowed the teachers to comfortably revealtheir
subjective internal beliefs. The findings of Ottenbreit-Leftwich et al. revealed successful
technology integration experiences of the teachers and the researchers argued that timelyand

relevant teacher training can improve teachers’ practices.

Research (e.g. Ertmer, 2012; Kim et al., 2013) has provided more evidence that beliefscan
influence the choices a teacher makes regarding the integration of technology forinstructional
purposes. Ertmer et al. (2012) used purposive sampling of 12 teachers to investigate thedisparity
between teachers' beliefs and technology integration practices. Although, the findings revealed
that external barriers such as money, access, time, and state standards still existed, theteachers
felt they were able to overcome any negative influence the barriers may have presented.
However, the attitudes and beliefs of other teachers were perceived to be the greatestobstacle to
students' use of technology. An exploratory mixed methods study by Kim et al. (2013) investigated
how teachers' beliefs are related to technology integration practices. The findings of the study
revealed that teachers with more student-centred beliefs were able to effectively integrate
technology. The results suggest that there is a relationship among teachers’ beliefs, effective

teaching practices and technology implementation practices.

Recently, there has been increased interest in integrating tablet computers in classrooms, which is
based on the belief that these mobile devices may replace traditional educational materials, such
as text books and desktop computers. This interest is fuelled by claims that technology can be
used in every conceivable manner to support student-centred learning practices (Blackwell,2014).
Ottenbreit-Leftwich et al. (2010) and Kim et al. (2013) concur that teachers’ beliefs also have to be
considered when introducing emerging technologies to enhance the learning process inthe
classroom. This is because teachers’ adoption and use of technologies in their classroom practice
is dependent on their readiness and beliefs (Howard et al., 2015). Jacobson et al. (2010) uphold
the proposition of Ottenbreit-Leftwich et al. (2010) by stating that technological tools may not
support a student-centred and student-directed curriculum if technology integration is not

aligned with teachers’ beliefs.

Student-centred learning practices focus on motivating and engaging learning activitiesand
mobile technologies are appropriate for providing authentic learning experiences (Henderson &
Yeaw, 2012). According to Blackwell (2014) technology in general, and tabletcomputers
specifically, could change classroom practice. Although mobile technology can enable teachersto

transform their teaching practices, previous studies have found that it is important thatteachers’
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beliefs have to change to accommodate new teaching practices (Chai et al., 2009; Sang etal.,

2010). Therefore, it is important to examine teachers’ beliefs about the role of mobiletechnology,
such as tablet computers, in order to find out if their beliefs reflect their classroom practice

(Ihmeideh, 2009; Kim et al., 2013).

2.7.4 Factors affecting change in teachers’ beliefs

There are several factors that influence change in teachers’ beliefs which in turn affecttheir
teaching practices. For instance, in a recent study, Nishino (2012) points out that teachers’ beliefs
are influenced not only by teachers’ learning and teaching experiences but also by theirin-service
training. However, if teachers’ beliefs are formed by learning (pre-service) and teaching (in-
service) experiences, their beliefs may not change easily (Brownlee et al., 2001; Schommer-Aikins,
2004). In addition, studies such as that of Polat (2010) have shown that it is not easy tochange
teachers’ beliefs about their professional practices, including, for example, choice ofinstructional
materials. However, there is a paucity of research on change in teachers' beliefs. Accordingto
Raths (2001) “‘change’ in pre-service teacher beliefs, as a result of teacher education, israther
rare and controversial” (cited in Polat, 2010, p. 196). Furthermore, other studies have confirmed
that changing teachers’ beliefs is a big challenge (Pajares, 1992; Weinstein, 1989), while Kagan
(1992) points out that teachers’ beliefs do not change very much when they practice their
teaching. However, researchers have revealed that teachers’ beliefs could be changedthrough
administering appropriate pedagogical treatments (Polat, 2010). In his study of 90 school
teachers, Polat (2010) found that the teachers’ beliefs about their teaching practices inthe
classroom may still be affected by the challenges they encountered during their practicum
experience. According to Lim and Chan (2007) factors that affect teachers’ beliefs are lack of
experience and lack of understanding of the socio-cultural or school environment. In theirstudy,
Funkhouser and Mouza (2013) confirmed that participants’ beliefs changed during the
programme, largely influenced by practical experiences. Funkhouser and Mouza (2013, p.281)
claimed that findings from their study were “encouraging” and they suggested that the changesin
participants’ beliefs about technology use were largely influenced by “the role of technology-

using teachers”.

To sum up, this section has reviewed literature on teacher’s beliefs and focused on how the belief
system has influenced the adoption and use of technology. The literature examined coveredthe
nature of change in teachers’ educational beliefs and practices and suggests that if teachersare

situated in technology-rich learning environments, there could be a substantial changein
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teachers’ educational beliefs and classroom practices. However, the changes may vary fromone

teacher to another. In order to change their beliefs, researchers argue that teachers need toalso
change their attitude, specifically regarding technology (Ertmer & Ottenbreit-Leftwich, 2010;
Blackwell, 2014). Since attitude is the way teachers express or apply their beliefs, the nextsection

will examine relevant literature on teachers' attitudes towards adoptingtechnologies.

2.8 Teachers’ attitudes

Teachers' attitudes towards technology are often based on how technology is
integratedand used. This section aims to define attitude; discusses the relationship
between attitudes and beliefs; discuss teachers' attitudes towards technology; the
relationship between attitudesand knowledge; the relationship between attitudes and
professional practices and to identify the factors associated with school teachers'

attitudes towardstechnology.

One of the earliest definitions of attitude is that of Allport (1935, p.806) who defined it as
“a mental and neural state of readiness, organised through experience, exerting a
directive or dynamic influence upon the individual’s response to all objects and situations
with which itis related”. There are many diverse definitions of attitude, and although
there have been changes in the conceptualisations of attitude over the years, recent
researchers have defined attitude asa broad, yet relatively on-going evaluation of a
person’s behaviour towards objects, actions or symbols (Hogg & Vaughan, 2005; Eaton et
al., 2008). Attitude can be described ascomprising three components - an individual’s
cognitive beliefs about something, affective feelings or perceptions of these beliefs, for
example emotions or passion, and behavioural intentions towards an object (Aiken,

2002).

Many years ago, Fishbein and Ajzen (1975, p.216) defined attitude as “an individual’s
positiveor negative feeling (evaluate affect) about performing the target behaviour”.
Later Ajzen (2005, p.3) defined attitude as “a disposition to respond favourably or
unfavourably to an object, person, institution or event”. This suggests that an individual
can react by responding positively or negatively and an individual's attitude consists of
thoughts and beliefs, feelings, evaluationand readiness for action. Other researchers

have consequently defined attitude as an evaluationof the knowledge that can be
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accessed from one’s memory (Fazio, 2007). Likewise, Eaton et al. (2008) describe attitude
as a disposition that guides our thoughts, biases our judgement, and influences our
interpretation of events. For the purpose of this study, attitude is defined asan
individuals’ readiness to respond favourably or unfavourably to a technology or change
initiative by shaping their desired behaviours and making an evaluative judgement
(Serdyuko & Ferguson, 2011). This working definition has been formulated after critically

examining the definitions of Allport, (1935), Fishbein and Ajzen (1975), Ajzen (2005) and

Eaton et al. (2008).

2.8.1 Relationship between attitudes and beliefs

Teachers’ attitudes and beliefs are both significant factors which influence the successful
integration and use of technologies in classroom teaching (Binter & Binter, 2002; Blackwell
et al., 2014; Kim et al., 2013). It is claimed that attitudes are shaped by beliefs and
psychological notions that show positive or negative feelings towards an object (Pajares,
1992) and that teachers’ beliefs are related directly or indirectly to teachers’ attitudes
(Chiu & Churchill, 2015). While beliefs about using technology play a crucial role in
transforming classrooms, teachers’ attitudes can influence the use of technology for
teaching (Bai & Ertmer, 2008). Attitudes and beliefsare factors which effect positively or
negatively on technology integration in classroom teaching (Hew & Brush, 2007; Inan &

Lowther, 2010).

In a recent study, Chiu and Churchill (2015) investigated the relationship betweenteachers’

attitudes and beliefs and found that the two elements can affect the use of technologyin

classroom teaching. However, the relationship between attitudes and beliefs is still inconclusive

and the association between the two are not well understood (Alghamdi & Al-Salouli,2013).

According to Levin and Wadmany (2006) it is difficult to change teachers’ attitudes and beliefs

because beliefs are related to behaviour and attitudes are a specific manifestation of beliefs.

According to Adler et al. (2005) it is necessary to understand the relationship between
teachers’ attitudes and teachers’ beliefs as both are essential components of the teaching
andlearning process in the classroom. Likewise, Wilkins (2008), who examined the
relationship between attitudes and beliefs, claims that both influence the teaching and

learning process in schools.
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Moreover, teachers’ attitudes and beliefs are both prone to change during and aftertheir

teaching experiences (Ertmer & Ottenbreit-Leftwich, 2010).

2.8.2 Teachers’ attitudes towards technology

A number of researcher (e.g. Bullock, 2004; Donnelly et al. 2011; Yilmas & Bayraktar,

2014; Liet al., 2015) suggest that the use of technology in schools depends on teachers’
attitudes. For example, Kalogiannakis (2010) suggests that school teachers have positive
attitudes towards technology in order to try new methods and approaches to teaching in
the classroom. Since teachers' attitudes play an important part when adopting and
integrating technology in classrooms, Sipila (2010) suggests that the characteristics of
instructors are crucial factors that shape how technology is used in schools. Bullock
(2004), however, pointed out thatteachers’ attitudes are major factors that either allow or

restrict the use of technology inclassrooms.

There is a strong relationship between teachers’ attitudes and technology and most teachershave
a positive attitude towards technology (Albirini, 2006). Likewise, studies have also shownthat
teachers with positive attitudes are comfortable spending valuable instructional time dealing with
new and emerging technologies in classrooms (King-Sears & Evmenova, 2007; Yilmas & Bayraktar,
2014; Li et al., 2015). However, Kersaint et al. (2003) found that school teachers who have
negative attitudes towards technology will feel less confident and comfortable with using
technology in their classrooms. In sum, teachers’ attitudes are a major predictor of the use of

technology in schools (Albirini, 2006).

2.8.3 Relationship between attitudes and knowledge

The significance of the relationship between attitudes and knowledge has been exemplified by
Grows and Jones (1988) who argue that researchers must consider these two constructs, asthey
are crucial for the effective delivery of instruction. Furthermore, many education theoristsand
researchers emphasise that attitudes are related to knowledge (Vaidy & Zaslavsky, 2000). These
claims suggest there is evidence of a link between attitudes and knowledge and thereforethe

need to understand the effect of knowledge on attitude.
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To integrate technology into the curriculum and the school system, teachers need not onlythe
skills but also positive attitudes and knowledge (Baylor & Ritchie, 2002). Al-oteawi (2002) found
that there is a relationship between attitudes and knowledge and that teachers have negative
attitudes because they lack the knowledge of technology. According to Alkharusi et al. (2001)
teachers are required to have strong knowledge and a positive attitude if they are to developand
apply teaching strategies and technology-enhanced classroom activities for learners. Manyyears
later other researchers, such as Kurniawati et al. (2016) have provided evidence that ifteachers
are to play a significant role in education then an understanding of teachers’ attitudes and
knowledge is important. The study also found that the more knowledge a teacher has the more
positive a teacher’s attitudes will be, however, not all teachers have positive attitudes andthe
knowledge to develop and implement effective teaching strategies. Therefore, it can be concluded
that attitudes and knowledge are both important and could affect positively or negatively on

teaching strategies (Kurniawati et al., 2016).

2.8.4 Relationship between attitudes and professional practice

Researchers (e.g. Jeet-Kaur & Sharma, 2013; Nagy et al., 2012; Cheng et al., 2012; Sun et al.,
2008) have identified that teachers’ attitude towards technology integration in classrooms
may leadto increased student motivation. However, professional skills play a unique and
pivotal role inthe effective implementation of technologies for teaching and learning, as it
is the teacher who decides on the teaching strategies, teaching approaches and techniques
for motivating and engaging the students. One can argue that teachers who successfully
implement technologiesare those who have positive attitudes and are satisfied with their
practice (Cheng et al., 2012). Itis therefore suggested that teachers who are professionally
satisfied deliver effective instruction which is considered one of the main characteristics of
effective teaching practice (Denessen et al., 2015). However, teachers may also have
unfavourable attitudes towards integrating technology as they may have relatively low
skills and low levels of self-efficacy (teachers’ judgment of hisor her capability) in using
technology to teach subjects (Beilock et al., 2010). Self-efficacy forthe purpose of this study
refers to teachers’ beliefs about their ability to use technology to achieve certain outcomes
(Bandura, 1994; Paraskeva, Bouta, & Papagianni, 2008; Shea & Bidjerano, 2010).
Consequently, this study seeks to establish whether teachers who have low levels of self-

efficacy may refrain from using technology.
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Likewise, a teacher reluctance to use technology may also be due to lack of skills. Wright

and Wilson (2011) examined teachers, who graduated from a teacher preparation
programmethat included courses related to the use of technology for teaching and
learning, to understand what they practiced. Results of interview and observation data
indicated that the teacherswere conversant with technology use and had developed the
necessary skills, however, someteachers had not acquired the skills to professionally
practice in the classroom. The question is whether these teachers had not acquired the

skills or were just reluctant to embrace thetechnology.

There are several factors that contribute to teachers’ use of technology and the motivation
for incorporating it into their professional practice. Teachers’ motivation for using
technology may depend on their attitude and how they perceive its relevance or
importance for teaching a particular subject or course (Kanaya et al., 2005). It may not be
the lack of skills or low levels of self-efficacy that urge teachers to not use technology but
their attitudes or feelings about the relevance of, or the need for, a technology-enhanced

instructional strategy for a particular course.

Gibbone et al. (2010) investigated the attitudes and practices regarding technology use, and the
relationship between attitude and practice, of a sample of physical education teachers. The results
of this quantitative study showed that the teachers had positive attitudes but used technology
minimally. This suggests that positive attitudes were not sufficient. The studyalso found that the
factors that influenced teachers’ attitudes to use technology were their perceptions of the
relevance or importance of technology, teachers' instructional style orteaching strategies,
contextual factors, and their skills to use technology. The findings of Gibbone etal.'s study are
corroborated by Chow (2015), who found that one of the reasons teachers do not use technology

is because they are entrenched in a particular teachingstyle.

2.8.5 Factors affecting teachers’ attitudes

From reviewing the literature, a number of factors that have an effect on teachers’ attitudes
towards technology have been identified. Age is a demographic variable and acommon
assumption by researchers is that teachers who are older may have different attitudes andbeliefs
towards using technology as compared to their younger counterparts (Venkatesh et al., 2003;

Kurga, 2014). There are claims that younger teachers use technologies more, as older teachers
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lack experience to use the technologies and feel enormously overwhelmed by the new

technologies (Kurga, 2014). This suggests that there is a technology attitude gap between
teachers brought up in differing environments - one which is technology-rich and one which isless

so (Inan & Lowther, 2010; Kusano et al., 2013).

The second factor is teachers’ classroom experience which may affect their attitude towards
technology (Kusano et al., 2013). A study by Ogott and Odera (2012) administered questionnaires
to determine the factors influencing Kenyan school teachers’ attitudes towards the use of
computers and the selection of online learning materials. The researchers found thatteachers
with less than 5 years’ experience did not have positive attitudes towards the selection,
development and use of online learning materials. The study by Ogott and Odera impliesthat
teachers with more experience are more likely to hold positive attitudes towards effectively
integrating technology into the teaching. The question is whether the teachers' lack of technology

integration is influenced by their attitude or more importantly their TPCK.

Teacher training is the third factor and is a key component in determining teachers’ attitudes.
Training gives teachers the confidence to integrating technology into the curriculum (Hofer&
Swan, 2011). Teachers with adequate training, as well as confidence in using technology, are

reported to help enhance students’ academic achievements (Huntington & Worrell,2013).

However, Wright and Wilson (2011) claim that the training has to be continuous, as it can allow

teachers to keep abreast of emerging new technologies.

A teacher's area of specialisation or specialised knowledge is the fourth factor. Teacherswho
specialise in a particular subject are considered competent as they can demonstrate specialised
knowledge in the relevant content area. An area of specialisation enables a teacherto
satisfactorily address higher order questions thoroughly in a particular field of study (Ogott &
Odera, 2012). Specialisation is influenced by the fifth factor, which is educational qualifications.
These two factors together can influence technology usage (Kurga, 2014). A study by Kurga (2014)
found that teachers with high academic and professional qualifications have positive attitudes,
and it is these attitudes that influence them to identify and select appropriate content (Ogott &
Odera, 2012). On the other hand, teachers with lower academic qualifications may have negative
attitudes (Chemwei et al., 2016), which can influence their views about using technology intheir

teaching.

There is a universality of the five factors (age, experience, training, specialisation and
educational qualification) even though they have been identified in different environments.
Theliterature, however, has shown that all these factors in some way influence teachers'

attitudestowards technology use in the classroom.
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2.9 Theoretical framework

This study is grounded in the theoretical frameworks of Technological Pedagogical Content
Knowledge (TPACK) and Technology Acceptance Model (TAM) and the two models were chosen
based on the assumption that they were suitable for understanding tablet computerintegration

by teachers.

2.9.1 Technology Pedagogy and Content Knowledge (TPACK)

Technologies are a global phenomenon and are a main part of our everyday lives and are
increasingly being used to improve teaching and learning in education systems (Lawless &
Pellegrino, 2007; Voogt et al., 2009; Williams et al., 2004). One of the most important steps in the
integration of technology in education is the availability of equipment and necessary
infrastructure (Norris et al., 2003). There are two main factors which have an effect onthe
integration of technology in education: environmental readiness (computers and the Internet,
teacher knowledge, such as TPACK) and secondly, teachers’ beliefs (Ertmer, 1999; 2005; Hew &
Brush, 2007). Furthermore, researchers (e.g. Niess, 2005; Polly et al., 2010) suggest that in order
to integrate technology in teaching, teachers should be able to integrate the knowledge about

technology, pedagogy and content that they had gained during their teacher preparation courses.

Educators have to make efforts to prepare teachers for using technology for teaching and learning
in the classroom (Koehler & Mishra, 2009). However, Koehler et al. (2005) claim that the natureof
teacher knowledge is complex and argue that if teachers are to use technology foreducational

purposes it requires the development of a framework, which they refer to as TPACK.

Technological pedagogical content knowledge is a framework to identify the kinds of knowledge
that teachers need when adopting and using technology for teaching. The TPACK frameworkis the
result of an interaction between three bodies of knowledge, which according to Mishraand
Koehler (2006) are: knowledge of pedagogy, knowledge of subject content, and knowledge of
technology. They added the technology component to Shulman’s PCK model and created new
integrated pedagogies for teaching with technology (Koehler et al., 2007). The overlapping

knowledge dimensions resulted in a total of seven TPACK components. (See Figure 3)
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Figure 3: Technological Pedagogical Content
Knowledge (Adapted from Koehler, Mishra & Yahya,
2007 p.742)

These components are: Technology Knowledge (TK) or teachers’ awareness of various
technologies; Content Knowledge (CK) or the awareness of the curriculum and subject-related
content; Pedagogical Knowledge (PK) or awareness of the teaching approaches such asclassroom
management, assessment, lesson planning and student learning; Pedagogical ContentKnowledge
(PCK) or awareness and ability to use appropriate teaching approaches and practices to teacha
specific subject; Technological Content Knowledge (TCK) or knowledge of how technology canbe
used appropriately to teach a specific subject innovatively; Technological Pedagogical Knowledge
(TPK) or the knowledge of how various technologies can be used in teaching; and, Technological
Pedagogical Content Knowledge (TPCK) or teachers’ knowledge of subject matter and the
knowledge of integrating technology effectively to support and enhance learning (Baran etal.,

2011).

The TPACK model is considered important in the context of this study because “qualityteaching”
using tablet computers “requires developing a nuanced understanding of the complex
relationships between technology, content, and pedagogy, and using this understandingto
develop appropriate, context-specific strategies and representations” (Mishra & Koehler, 2006,

p.1029).
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2.9.2 Aligning tablet computers with the TPACK framework

Integrating technology in the classroom is more effective when teachers are capable ofaligning
the curriculum with teaching processes, and by having students in mind (Jonassen et al., 2008). It
may give students the opportunity to access the course content on tablet computers as they see
them as essential for 21st century education (Clark & Luckin, 2013) and teachers should have
knowledge of the needs of the students. The TPACK theoretical framework can play asignificant
part in the understanding of teachers' knowledge. Teachers have to be empowered so thatthey
can effectively integrate technology and understand how to shape instructional practices in which

technological, content and pedagogical knowledge are embedded (Voogt & McKenney, 2017).

The TPACK model posits that it is not enough for teachers to be experts in the content orsubject
they teach but they also have to be familiar with the different pedagogies available to teachthe
material (Oberdick, 2015). This suggests that instructional practices will be effective only if

teachers have the skills to align the appropriate technology with the teaching situation.

Integrating innovative technologies, such as tablet computers for teaching, requires teachersto
acquire new technological and pedagogical skills (Clark & Luckin, 2013). Teachers need these skills

to be able to transform the learning content and acquire TPACK (Koehler & Mishra, 2009).

In Kuwait, the new curriculum change initiatives call for teachers to “employ teachingand learning
methods that integrate innovative and research-proven teaching strategies, modern learning
technologies and utilize real-world resources and contexts” (Ministry of Education, 2015, p.108).
All educators are required to gain the International Computer Driving License (ICDL) (Al Sharija &
Qablan, 2012). There is, however, a paucity of research literature related to TPACK relating to
Kuwait. Furthermore, teachers do not have the required knowledge or the technical and
pedagogical skills to use emerging technologies (Al-Awidi & Aldhafeeri, 2017). However, the
findings of an earlier study by Alayyar et al. (2012), which examined pre-service teachers’ TPACK,
found that the attitudes of the teachers who had access to online materials and the opportunity
to collaborate with experts in the field possessed greater ICT skills and TPACK comparedto
teachers coached by ICT, pedagogy, and content experts. Although the results of these two
studies appear to contradict each other, the key difference is in the element of collaborationand
the effect on TPACK. The findings are relevant, especially in the Kuwaiti context, where

conventional teaching approaches with teacher-centred approaches are stillpredominant.
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293 The relationships between TPACK and teachers’ knowledge and skills

When integrating new technologies, such as tablet computers in teaching, teachers should be
knowledgeable about flipped learning, an innovative and a new pedagogical approach whichwas
introduced in 2006 and has the capacity for facilitating student-centred learning, teacherrole
transitions and institutional change (Hutchings & Quinney, 2015). It is an instructional approach
in which teachers invert conventional classroom-based learning so that students becomefamiliar
with the lesson's content beforehand, at home, using technology and then deepen their
understanding through discussion in the classroom (Mazur et al., 2015). In this scenario, teachers
have to guide students to investigate topics through personal interest outside the classroom
(Bledsoe & Pilgrim, 2015) to create more individualised and personalised lessons (Berson etal.,
2012), and encourage collaborative learning (Burden et al., 2012; Hashim, 2014). This new
educational paradigm requires teachers to not only integrate technology but also incorporate new

skills and capabilities in order to improve students' learning (Oyanagi & Satake,2016).

To achieve such student-centred learning environments, teachers need to have the diverse setsof
knowledge and skills which are required to integrate technology with content and pedagogyto
support teaching and learning processes. Teachers, who lack the required knowledge, or theskills
to use technology, may not be able to integrate it successfully (Koehler et al., 2014). The TPACK
framework is useful in that it has identified the specific knowledge areas that teachers needto
possess in order to integrate technology into their practice. Whereas, if teachers are to acquire
the required skills in using the technology, for example technical skills, professional skills,
cognitive skills and digital literacy, researchers argue that training is crucial (Avidov-Ungar & Eshet-
Alkalai, 2014; Lehiste, 2015). Without training, teachers may find it difficult to connect technical
skills to subject area content and classroom practice (Harris & Hofer, 2009). They also need to
move away from teacher-centred, lecture-based teaching, towards student-centred, interactive,
constructivist learning. When making this shift from a teacher-centred modelto teacher as
facilitator, they need continuous professional development to acquiretechnological skills and

apply new pedagogical approaches to improve teaching and learning (Lehiste,2015).

29.4 Justification for using TPACK: Pros and Cons

A robust model, or framework, is required to help teachers develop their knowledge, skillsand
practice in relation to effective integration of technology, which in this study focuses ontablet
computers. TPACK describes the complexities and challenges of technology integration,informs
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strategies required to better prepare future teachers for learning and teaching in the 21st

Century, and informs the importance of teacher training. One of the benefits of using TPACKis
that it allows teachers to make thoughtful decisions about what technology best suitstheir
teaching and students (Oberdick, 2015). The TPACK framework, however, has been widely
criticised, despite its frequent use. Parr, Bellis and Bulfin (2013) argue that the TPACK framework
lacks consistency as the theorists Mishra and Koehler assert at times that it is a “new approach
toward teacher knowledge” (Mishra & Koehler, 2008, p. 11), and “a new way of thinking about
technology” (Mishra, Koehler & Kereluik, 2009, p. 5), and in a different situation, acknowledge
that it is not novel after all: “We do not argue that this TPCK approach is completely new” (Mishra

& Koehler, 2006, p. 1025).

Angeli and Valanides (2009) have claimed that TPACK lacks absolute theoretical clarity due
to the lack of precise definitions of its components. According to Angeli and Valanides (2009),
the margins between some of the components of TPACK are “fuzzy, indicating a weakness
in accurate knowledge categorisation or discrimination” (p. 157). Brantley-Dias and Ertmer
(2013) are of the view that the framework has too many domains of knowledge (for instance
PCK, TCK and TPK) and that cannot be easily discerned from each other. This is especially
noteworthy as not all teachers will be able to understand the differences between the
myriad categorisations of knowledge (Chai, Ling Koh, Tsai, & Lee Wee Tan, 2011). Parr et al.
(2013) also claim that the framework fails to understand the importance of language in
knowledge creation and learning processes. Another criticism levelled by Graham (2011) is
that it is not easyfor researchers to understand the TPACK constructs and that there is the

need forfurther theoretical development on it.

Nevertheless, in this study the TPACK framework is expected to assist in the understanding
of teachers’ knowledge, and skills, and how they transfer into their practice and underpin
it. Using the TPACK framework, in this study, will allow the research to identify the sample
group of teachers’ knowledge development within the 7 components of TPACK when using
tablet computers to transform their teaching. In addition, the TPACK framework is used in
this study, has it has not been employed in specialised subject matters, such as practical
studies. The findings of this study would be interesting as it will focus on a new content area
which is associated with practical studies and has not been previously researched, especially

in Kuwait.
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2.9.5 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) posits that actual use of technology is
influenced by behavioural intentions to use the technology, attitude towards using the
technology, perceived usefulness (beliefs) of the technology, and perceived ease of use

(beliefs) of the technology (Davis, 1989).

The TAM (Figure 4) has its origins in the work of Ajzen and Fishbein (1980) and the Theory
of Reasoned Action (TRA) (Teo et al., 2008a). The TAM, developed by Davis (1980), has
beenthe most popular framework used in technology acceptance studies and has been
found to be appropriate in explaining users’ beliefs and attitudes about the use
(instructional or personal)of technologies and examining the external factors that
influence the usage of these systems (Venkatesh, et al., 2003; Balavivekanandhan &
Arulchelvan, 2015). The TAM was developedto also explain the factors critical to
technology rejection, at the level of the individual user (Davis et al., 1989; Davis, 1989).

According to Davis et al. (1989, p.985) the goal of TAMis:

... to provide an explanation of the determinants of computer acceptance that is
general, capable of explaining user behavior across a broad range of end-user
computing technologies and user populations, while at the same time being both

parsimonious and theoretically justified.

In other words, the main goal of TAM is to describe the influence of users’ beliefs and
attitudeson their intention to use technology (Venkatesh et al., 2003; Teo, 2009a). The model
was extended, and the new version is referred to as TAM2 and includes social influence
(subjective norm or beliefs of others, voluntariness, and image), cognitive instrumental
processes (teachers’ job relevance, output quality, and result demonstrability) and experience

(Venkatesh & Davis, 2000).

The TAM has been successfully applied in many studies (e.g. Davis, 1989; Davis et al., 1989; Godoe
& Johansen, 2012) that have examined educational technologies, which show that the model isa
very good predictor of technology adoption and use. In addition, numerous studies (e.g.
Venkatesh, et al., 2003; Teo, 2009b; Godoe & Johansen, 2012; Balavivekanandhan & Arulchelvan,
2015) have proved that the TAM can be used to measure teachers’ beliefs and attitudestowards
using technology, as a tool in teaching. Furthermore, it has been claimed that the majority of
teachers’ use technology because of their perceptions about its usefulness in their teaching(Nair

& Das, 2012).
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Figure 4: Technology Acceptance Model (Davis et al., 1989, p.985)

The two well established factors or variables of TAM are perceived usefulness and perceivedease
of use, which are both assumed to be fundamental determinants of user acceptance (Teo etal.,
2008a; Mac Callum et al., 2014). Davis (1989) claims that perceived usefulness and perceived ease
of use are both beliefs that can lead to favourable attitudes and intentions to accept and use
technology. Perceived ease of use is the effort needed to learn to use a new technology while
perceived usefulness is the apparent value of a new technology or the belief about the usefulness

of a tool that will enhance learning or teaching (Mac Callum et al., 2014).

2.9.6 The relationship between TAM, teachers' attitudes and beliefs

TAM is widely used to measure the beliefs and attitudes of users, which have major influenceson
the acceptance of new technologies (Venkatesh et al., 2003; Teo et al., 2008a; Sumak et al., 2011).
These aspects, beliefs and attitudes, have been consistently found to influence teachers’adoption
of technology (Mac Callum et al., 2014). The beliefs are the perceived usefulness of the
technology and perceived effort needed to use a technology is perceived ease of use.Perceived
usefulness is about the extent “to which a person believes that using the system will enhancehis
or her job performance”, while perceived ease of use is about “a person’s beliefs that usingthe

specific technology will be free of effort” (Davis, 1989. p. 320).

Research shows that that there is a relationship between teachers' beliefs and levels and
typesof technology use in the classroom (Mueller et al., 2008; Tondeur et al., 2008). These

twoelements play a key role in the adoption of technology. Attitude is a predictor of the
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intention to use technology and the third is the attitude to use a technology (Teo et al.,

2008b). Teo (2010)found that technological complexity, or problems and difficulties
associated with using technologies, has a direct and significant influence on teachers’
attitudes. In other words, attitudes may have a positive influence on one’s beliefs towards
the use of technology (Bagozzi, 2007). However, notall teachers may have positive
attitudes and beliefs. Teachers with positive attitudes apply their beliefs when integrating
technologies. Those with negative attitudes towards technology may need support and

training (Mac Callum et al., 2014).

2.9.7 Justification for using TAM: pros and cons

The intension of this research is to intensify understanding about how and why teachers are
integrating tablet computers in teaching and learning in Kuwaiti schools. Therefore, there is
the need to shed light on the established variables of TAM and how they form a foundation
for determining the influence of external variables on teachers’ internal beliefs, skills,
attitudeand intention to integrate tablet computers. The TAM is most appropriate because
it helps topredict users’ behaviour by considering three components: attitude, subjective
norm which showssocial influence and perceived behavioural control (Cheung & Vogel,

2013).

Since the TAM has been used by researchers worldwide to understand the acceptance of
technologies and learning systems, this framework is an ideal choice to examine matters
of acceptance and rejection of technologies (Venkatesh & Bala, 2008). A significant
number of studies have used TAM to explore acceptance of technology within educational

settings (Cheung

& Vogel, 2013; Park et al., 2008; Park et al., 2009; Mac Callum et al., 2014). Cheung andVogel
(2013) used a survey and collected data from 136 higher education students at a universityin
Hong Kong to explain the factors that influence the acceptance of Google Apps in acollaborative
learning project. The purpose of the survey was to investigate the attitudes of students (ortheir
intention) towards the use of the technology. The results of the study demonstrated thatthe
determinants of the TAM were the major factors that influenced the acceptance of Google Apps.
The study found that perceived ease of use and perceived usefulness had influenced the attitude
of students towards the technology. This is consistent with previous research, for example that of
Park et al. (2008), who examined the factors that influence instructors’ adoption and use ofan

Internet-based course management system in a private research university in the western U.S. to
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test the applicability of the TAM. The online survey results revealed that perceived ease of use of

the system had a significant impact on perceived usefulness. In addition, perceived usefulnesshad
a direct effect on behavioural intention to use. Moreover, instructors’ motivation was alsoa
significant factor that influenced the perceived ease of use, perceived usefulness, and behavioural
intention to keep using the system. Another study, which supports these results, was carried out
by Park (2009) who surveyed 628 university students in Seoul, South Korea. Park (2009)found
that e-learning self-efficacy predicted both perceived usefulness and perceived ease of use ofe-
learning systems in a university. This result proved the TAM to be a good theoretical toolto
understand users’ acceptance of e-learning. Unlike Park et al. (2008) and Cheung and Vogel (2013)
who focused on the factors that affect students’ intention to use, Park (2009) chose socialfactors
(subjective norm) that affect both behavioural intention and attitude towards e-learning. This
subjective norm was found to be a significant factor that motivated students’ intention to use e-

learning.

Mac Callum et al. (2014) in their study extended the TAM with three new variables: digital literacy,
ICT anxiety, and ICT teaching self-efficacy. A survey was used to measure the major variables in
this study. The research found that perceived usefulness, ease of use, digital literacy, anxiety, and
teaching self-efficacy were critical factors in lecturers' behavioural intentions to use mobile
technologies for learning. The results of this study indicated the importance of these factors in the

acceptance of mobile learning.

The main advantage of the TAM is that it helps researchers to understand how individuals, for
example teachers or students, make decisions to adopt and use technology and provides specific

factors that can be used to measure behavioural intention to continue usingtechnology.

However, most TAM-research was qualitative and did not measure system use (Holden & Karsh,
2010). Therefore, there are calls for using acceptance theories instead of TAM in educational
research (Sumak et al., 2011). Another major problem with the traditional TAM is its failure to
account for user, structural, and background related characteristics, such as facilitating conditions
(McFarland & Hamilton, 2006). Facilitating conditions are beliefs which can be perceived enablers
or barriers in an environment, for example resources and ICT infrastructure, which may havean
impact on the users’ perception of ease or difficulty in carrying out a task (Venkatesh &Bala,

2008; Teo, 2010).

Although the TAM is a frequently cited model, not all researchers are certain of its practical
effectiveness (Benbasat & Barki, 2007; Bagozzi, 2007; Chuttur, 2009; Turner et al., 2010;
Hsiao & Yang, 2011; Priyanka &Kumar, 2013). Chuttur (2009) asserts that researchers are
uncertain about the application and theoretical precision of the model and conclude that

research on the Technology Acceptance Model (TAM) may have reached a saturation stage.
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This suggests that researchers may focus on new models such as the Unified Theory of

Acceptance and Use of Information Technology (UTAUT) (Venkatesh, et al. 2003). However,
Benbasat and Barki (2007) state that the expansion of TAM and the emergence of new
models, in order to adapt it to the increasingly evolving technology-enabled environments,
has resulted in theoretical chaos and confusion. According to Priyanka and Kumar (2013),
the theory does not have heuristic value, has limited explanatory and predictive power, and

therefore is of no practical value.

There are others who claim that TAM is not adequate as it ignored the societal influence
that dictates technology adoption. For example, Bagozzi (2007) argue that the model
overlooks essential elements such as social and cultural aspectsof decision making (Bagozzi,
2007). Moreover, it is claimed that the TAM has not been comprehensively tested outside
developed countries, particularly not within Arab and Asian countries (McCoy et al., 2007
Teo et al., 2008b; Anderson et al., 2013). Therefore, it isclaimed that there is a need for
testing the TAM in different cultures (McCoy et al., 2007), especially Arab countries, in order
to strengthen its cultural validity because Arab cultural beliefs are powerful predictors of
resistance to technologies (Anderson et al., 2013). Furthermore, most of thetests have been
carried out in non-educational contexts and this limits the application of TAMin educational

settings (Teo et al., 2008a).

2.9.8 Aligning tablet computers with the TAM framework

Extensions, including external variables such as system quality, perceived self-efficacy and
facilitating conditions (Fathema et al., 2015) to the original acceptance Model, may
increaseits validity as an acceptance model in educational settings. The integration of
mobiletechnologies offers teachers and students a more flexible approach to learning
(Mac Callum & Jeffrey, 2013). Mobile technology adoption by teachers is considered more
significant as it has the potentialto greatly influence the successful introduction of mobile
learning (Mac Callum, 2010). More specifically, the adoption and the effectiveness of the
integration of tablet computersdepend largely on their acceptance by teachers. Therefore,
there is the need to understand teachers’ perceptions and beliefs that influence their
decision-making processes (Kriek & Stols, 2010). The TAM can provide a meaningful
theoretical explanation to facilitate a clear understanding of the relationship between
teachers, their beliefs and attitudes towards the use of tablet computersin Kuwait. The

assumption is that teachers who adopt and use tablet computers are goal orientedin their
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teaching, motivated by the purpose of integrating a technology in a traditional settingand,

at the same time, constrained by social and institutional factors in the educationalsetting.

Literature suggests that teachers’ knowledge of subject matter, general pedagogical
knowledge, pedagogical content knowledge and TPACK can continue to develop as they
engage inclassroom practice (Tsui, 2003; Baumert et al., 2010; Sothayapetch et al., 2013;
Hume & Berry, 2011; Mishra & Koehler, 2006). Studies also show that teachers use
technology because of their existing attitudes and beliefs towards technology, in addition to
their existing levels of knowledge and skills (Tamer, 2011; Ertmer et al., 2012). The literature
shows that the TAM model can be used to investigate teachers' acceptance of new
technologies. This study, conducted in Kuwait, investigates the use of tablet computers and
assumes that teachers have specific motivationsfor integrating and using the technology.
By applying empirical research methods to studyteachers’ beliefs and attitudes towards
acceptance of tablet computers in the classroom. The present study is intended to outline

factors at play in the inclusion of such technologies in the classroom.

2.10 Conclusion

The literature reviewed suggests that teachers’ professional skills, technology skills and inter-
personal skills are important factors that contribute to teacher’s effectiveness in teaching andin
enhancing student’s learning outcomes. In particular, the individual characteristics such as
teacher’s attitude, beliefs, and knowledge motivate them to adopt technology. These

characteristics have tremendous potential for transmitting values to students.

The two models that were discussed, namely the Technology Adoption Model (TAM) and
Technological, Pedagogical and Content Knowledge (TPACK), explain the connections between
technology, pedagogy, beliefs, attitudes and practice. The two models can be aligned witheach
other as TPACK could help identify the nature of knowledge required by teachers for technology
integration while TAM could provide more meaningful information on the link between

motivation or intention to use technology and successful technology integration.
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Chapter 3  Research Methodology

3.1 Introduction

This exploratory-cum-explanatory investigation (sequential) took into considerationteachers’
perception of their beliefs, attitudes, their perceived knowledge and skills. The research objectives

are aligned with the research questions as identified in Figure5.

Objectives i ) Research
Questions
C Belies )
S— T What are teachers' beliefs and attitudes
- - - \\ T = = - ) N
, “‘a? associated with the initial adoption of |
- T ™, g .
( Attitudes ////:/ Fablet Icomputers for learning and
P AN instruction?
.-"'f’ %,
—_— T __\__{_/'H F \'\\
~ Knowledge ) x/ H How has the deployment changed
— / | teachers’ pedagogical approaches? |
o -

— What are the challenges facing the

] teachers?

ReponsesfAnalysis/
Results/Discussion

Recommendations €

Figure 5: Research objectives and research questions (RQ1 Red

line, RQ2 Blue line, RQ3 Grey line)

This chapter discusses the paradigm adopted and the philosophical assumptions underlyingthe
research, describes the research questions, addresses the methodology that frames thisstudy, the

selection of the sample and the research instruments, as well as the procedures thatwere
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followed. This study adopts a mixed methods research design and employs quantitative and

qualitative research methods. Data was collected from teachers through the use of
guestionnaires, interviews and observations to investigate teachers' beliefs about the use of
tablet computers as a pedagogical tool in teaching Practical Studies (Electricity and Electronics) in
Kuwaiti intermediate schools. Practical Studies (Electricity and Electronics) was chosen as the
Ministry of Education has given importance to it with the objective of enabling students to
experience the benefits of real-world learning and solving problems with technology, as well as to
promote leamerself-regulation. Tablet computers were chosen because the technology has a
unique set of affordances that allows scaffolding instruction through the use of interactive apps

which are crucial for teaching practical studies.

The chapter also addresses validity and truth value, reliability and trustworthiness, and
culminates in describing the data analysis procedures that were used. Finally, it describes the

range ofethical considerations that were drawn on in this thesis.

3.2 Paradigm, philosophy, and researchers’ positionality

The term worldview refers to "a basic set of beliefs that guide action" (Guba, 1990, p.17)
which is also referred to as paradigms (Lincoln & Guba, 2000; Mertens, 1998),
epistemologies and ontologies (Crotty, 1998) or broadly conceived research
methodologies (Neuman, 2000). Figure 6 shows the interconnectivity of the philosophical
approach, selected strategies and methods of research, with each one influencing the

other and combining to identify the researchdesign.
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Figure 6: The interconnectivity of the philosophical approach, selected strategies and
methodsof research (Source: Creswell, 2014)

The research design is sequential, and is characterised by the collection and analysis of
guantitative data followed by a collection and analysis of qualitative data. The study is
intended to explain, rather than simply to describe, the integration of tablet computers in
schools. By using qualitative methods, the study also explores the research problem by
understanding teachers’ beliefs and attitudes towards the integration of tablet computers,

how they deploy the devices and the challenges they face.

3.2.1 The adopted paradigm

Initially, an interpretivist paradigm was chosen but later on the researcher did not want to
adopta philosophical assumption that would constrain the choice of research focus,
research questions and the methods to be used. This was because the researcher wanted to
focus on how best technology can be integrated in schools where traditional teaching

methods are still invogue.

However, as the aim of this study was not solely to understand and describeteachers’ perceptions

65



Chapter 3
of their beliefs, attitudes, knowledge and skills in using tablet computers, but alsoto inform

action, an exploratory-cum-explanatory research strategy was settled on. This strategywas
considered as neither fully post-positivist nor interpretivist and was considered apt forfinding
answers to the research questions. This research involved making a number of pragmatic
decisions during the research process design (Cohen et al., 2011), therefore the methodological

perspective is driven by pragmatism.

A post-positivist worldview alone was not considered, as the research intention was notto
measure objective reality or develop subjective meanings of the experiences of the teachersbut
draw conclusions by mixing two opposite approaches to inform how tablet computerintegration
can improve teaching practices. Regardless of the methodology, whether it be quantitative or
qualitative (Cohen et al., 2011; Denscombe, 2010; Robson, 2011) a practice-driven strategywas

required by the researcher to identify practical issues related to tablet computer integration.

A researcher has different worldviews, uses different methods, multiple data collection
approaches and data analysis techniques (Creswell, 2014). This study is not about usinga
particular research method but is about the research problem and the use of different
approaches available to understand and solve the problem (Creswell, 2014). Pragmatism is closely
connected with mixed methods research (Creswell & Plano Clark, 2011) and wasconsidered
appropriate for this study as it allowed for the use of different methods of data collectionwhich
could be analysed, and the findings discussed within the context of appropriate existingresearch,

in order to make realistic conclusions and recommendations for practice and further research.

The reason for adopting a pragmatic worldview was because the researcher did not want touse
only deductive reasoning to confirm existing theories or to use only inductive reasoning to
develop new theory. Instead, the intention was to employ an ‘abductive’ reasoning process which
allows the researcher to move between induction and deduction and utilise both qualitativeand
guantitative methods and data. According to Morgan (2007) this can accommodate objectivity and
subjectivity. The abductive process allows combining “qualitative and quantitative methods ina
sequential fashion, where the inductive results from a qualitative approach can serve as inputsto
the deductive goals of a quantitative approach, and vice versa” (Morgan, 2007, p.71).This
methodological rationale proposed by Morgan draws the connection between epistemology and
methodology and defines the pragmatic approach. This work has been used and validated by
Denscombe (2008) and Shannon-Baker (2015). The objective was to give more importance tothe
research problem and to address qualitative and quantitative questions in order for the studyto

be more comprehensive (Creswell, 2014).
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3.2.2 Philosophical assumptions underlying the research and methodology

A philosophical assumption can be characterised through its ontology, epistemology and
methodology (Punch, 2009). The next step involved making philosophical assumptions to
guide the research process in this study. Ontology is the nature of the reality (Creswell,
2014) or “the study of being” (Crotty, 2003, p.10). The ontological position of the
researcher was toconsider the nature of the reality of teachers and their use of tablet
computers (reality) within the cultural context of intermediate schools in Kuwait. An
outcome of this reality would be to make recommendations and inform decision-making

at the school and policylevels.

Epistemology is the study of the nature of knowledge (Cohen et al., 2011) or “the production of
the knowledge” (Burton et al., 2008, p.60). In other words, epistemology is the beliefs aboutthe
nature of reality (Crotty, 2003). According to Crotty (2003) epistemology can be objectivistor
constructivist/interpretivist. Objectivist epistemology presumes that the meaning of realityexists,
while constructivist or interpretivist epistemology assumes that knowledge or truth emerges
when researchers engage with the realities. Creswell (2014) states that epistemology isabout
‘how’ we know about what we know and ‘why’ we know what we know. By acquiringknowledge
by reading different sources in the field, and also by collecting mixed data from the participants,
the researcher established the epistemological position in this study. The epistemological view
was to focus on teachers’ beliefs and knowledge regarding the use of tablet computers asa
pedagogical tool in classroom teaching. This involved spending time in school/classrooms with

teachers and becoming an ‘insider’ while also keeping interference to aminimum.

Complementary methods were used to verify the insights gained from the teachers and classroom
observations in an attempt to achieve inter-subjectivity or a balance between objective and

subjective views (Biesta, 2010).

In this study, the epistemological position of the researcher was to build and maintain
relationships with the teachers and create understanding and trust (Tashakkori & Teddlie2010).
The current study achieved this by using both subjective and objective data, merge views, andin
the process answer the 'what' and 'how' of the research problem (Creswell, 2014). So, the
questions that were asked by the researcher included ‘what are the beliefs, attitudes, knowledge
and skills of teachers about tablet computer integration to improve teaching practices’ (ontology)
and ‘how tablet computer integration can be used to improve teaching practices’ (epistemology)
and ‘what are the challenges facing the teachers?’ Knowledge here refers to the different
worldviews of the participants obtained using closed-ended measures, and open-ended
interviews and observations.
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To conclude, the researcher did not want to adhere to firm philosophical assumptions to guide

the research process as these can restrict the scope of knowledge that can be gained (Morgan,
2007; Savin-Baden & Howell Major, 2013). The researcher also did not want to commit to any one
system of philosophy as the intention was to draw liberally from both quantitative andqualitative
assumptions, to have the freedom to choose data collection methods, to use ‘what’ and ‘how’
research questions, to use deductive and inductive approaches, and to embrace external

worldviews.

3.23 Researcher positionality

The positionality, or the worldview of the researcher, refers to the position adopted in relationto
a specific research area, for example philosophical, personal theoretical beliefs and perspectives
through which the research process is viewed (Sultana, 2007; Holmes, 2012). In other words,
positionality is the relationship between the researcher and the research topic or problem
(Bourke, 2014). A researchers’ positionality can impact all aspects of the research process (Foote

& Bartell, 2011).

A researchers’ position in a research project can either be that of an insider or anoutsider
(Weiner-Levy & Queder, 2012). While an insider can be a member of group, culture or
organisational system where the research is to be carried out an outsider is anon-member
(Merton, 1972). An insider can also be a researcher who is part of the organisational system
where the research is to be carried out (Mercer, 2007). One of the advantages of being an insider
is that it is easier to build relationships with members of one’s own culture or group andcollect
data more quickly. Mercer (2007, p.6) claims that “It is generally presumed that access ismore

easily granted to the insider researcher and that the data collection is less time consuming”.

The researcher in this study is a Kuwaiti national and thus has a close understanding of theculture
being studied, making him part of the social world being studied. The researcher also used to be a
senior school teacher inan intermediate school under the Ministry of Education, Kuwait and also
has a background inusing technology for teaching in the classroom. However, the researcher does
not consider himself to be either an insider nor an outsider. Instead, the researcher occupied the
space in-between and can therefore this position can be referred to as an “inbetweener” (Dwyer

& Buckle, 2009; Milligan, 2016).

In order to minimise bias, an attempt was made to maintaina balance between objective

descriptions of the facts (collected via questionnaires) and the subjective analysis and
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interpretation (interviews and observations) of those facts. This was achieved through

triangulation, which involved integrating questionnaire, interview and observation data to
facilitate deeper understanding of the research problem. The research participants were teachers
from an intermediate school and the researcher was aware that their personal experiences and
reflections could be considered as significant and authentic sourcesof information. While multiple
tools and techniques were used to obtain different perspectiveson teachers’ beliefs, triangulation
ensured that the information was gathered and evaluated ina comprehensive and unbiased

manner.

Subjectivity can play a role in the way research participants’ perceptions are interpreted, which
led the researcher to be more reflective about how the beliefs and attitudes of teachers are tobe
viewed in this study. This involves self-scrutiny and a conscious awareness of therelationship
between the researcher and the research participants (Bourke, 2014). Reflexivity allowsa
researcher to be sensitive to the cultural, political, and social context in which the researchis
situated. | maintained a reflective journal to record the subjective processes. | notedassumptions,
concerns, and uncertainties in my field notes and memos, including my relationships with

participants.

As the researcher, | acknowledge that the interviews and observations were carried out by me
with male and female teachers. At the time of collecting and analysing the data, | was completely
aware of the social setting and the social ‘distance’ between the researcher and the researched.
Being a Kuwaiti national, Ihad knowledge of the institution where this study was situated, as well
some of the participants, e.g. teachers and students in two schools. Participating as a Kuwaiti
national with knowledge ofthe social setting gave me the opportunity to spend a lot of time with
the participants (studentsand teachers) both in their groups and on an individual basis. This gave
me the opportunity to getto know the participants very well. Although the participants were not
paid any money for participating in this study, | had offered them beverages and small snacks
during the interviews and observations. | also invited a teacher and three students for an
inexpensive dinner. These actions are in keeping with local customs. This may have facilitated the
negotiation for accessto data, however, | tried hard not to let these personal relationships with
the participants influence my actions while conducting the research or my interpretation of their
responses, particularly while conducting the interviews and actions when observing them in the
classrooms. All thismay have influenced the lens through which | observed and processed the
data, but | believe thatby openly stating my beliefs, values and background | was able to prevent

personal bias from influencing the study.
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33 Research design

Choosing an appropriate research design was essential, not only for adopting the methodsfor
collecting, analysing, and interpreting data in order to understand teachers’ beliefs and attitudes
about tablet computer integration, but also for answering the research questions (Easterby-Smith
et al., 2002; Kumar, 2011). In order to address the research problems stated in theintroductory
chapter, and to fill the gaps that exist in current literature, it was necessary to employ awell-

designed research strategy which would allow novel and insightful viewpoints toemerge.

For this study a mixed methods design was needed because just using one data source, inthe
form of questionnaires, was considered insufficient, since social reality such asteachers’
perceptions of their beliefs and attitudes as well as their lived experiences cannot always be
measured numerically (Silverman, 2006), therefore interviews and observations were also
included as data collection methods. These qualitative methods allow the researcher to obtaina
wider range of data that might not be captured by just using one approach (Creswell & Plano
Clark, 2011). In the current study, the researcher captures teachers’ perceptions by employing
both quantitative (questionnaire) and qualitative (interview and observation) data collecting
methods, which enables a more coherent assessment and explanation of the nature ofteachers’

beliefs and attitudes towards technology integration.

This study adopted a multistage sequential mixed methods research design. Athorough
understanding of qualitative and quantitative research methods was also required when
embarking on this mixed methods research project. The following subsections address the
qualitative, quantitative and mixed methods approaches as well as the reasons behind the
selection of these methods. Also, these sections provide a brief explanation of theinstruments

used to collect quantitative and qualitative data.

Qualitative research is used in understanding and describing the world of humanexperience
(Myers, 2000). The approaches that are used in qualitative research include grounded theory,
narrative enquiry, phenomenology, ethnography and case study (Creswell, 2014). Moreover,
qualitative data can provide rich data about human behaviour and based on participantsown
meanings (Creswell & Plano Clark, 2011). Qualitative research, which aligns itself withthe

interpretivist paradigm, can be defined as:

an approach for exploring and understanding the meaning individuals or groups

ascribe to a social or human problem. The process of research involves
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emerging questions and procedures, data typically collected in the participant’s

setting, data analysisinductively building from particulars to general themes,
and the researcher making interpretations of the meaning of the data.

(Creswell, 2014, p.31)

One of the advantages of using a qualitative research approach is that it allows researchers
to interact, create relationships and elicit information from people by understanding their
emotions (Willis, 2008). In addition, qualitative research can be used to understand
participants’attitudes and beliefs (Offredy & Vickers, 2010). On the other hand, the
collection of qualitative data canbe complex because not all participants may find it easy to
effectively articulate their opinions (Willis, 2008). Qualitative data can be collected using
various methods such as participant observation, focus groups and semi-structured
interviews (Moriarty, 2011). The rationale for using qualitative methods in this mixed
methods research is to capture the lived experiences of the teachersbeing investigated in

real life settings (Henn et al., 2006; Bogdan & Biklen,2007).

Quantitative research aligns with the positivist paradigm, and for researchers who use this
approach reality is objective and independent of the researcher. Quantitative research can
be either descriptive (observing or measuring existing variables and involves knowing the
demographic characteristics of a sample, group or a phenomenon) or experimental
(examines “cause and effect” and involves pre-test and post-tests of subjects, interventions

or using experimental and control groups). Quantitative research can be definedas:

an approach for testing objective theories by examining the relationship
among variables. These variables, in turn, can be measured, typically on
instruments, sothat numbered data can be analysed using statistical

procedures. (Creswell, 2014, p.31)

The instruments that can be used in the quantitative research approach in social research
are survey or survey questionnaire (Cohen et al., 2011). Quantitative researchers use
surveys or questionnaires to collect numerical data which is analysed using statistical
methods (Lewin, 2005). The numerical data can be collected after randomly selecting a
sample that represents a population (Saunders et al., 2012). The objective is to generalise
the findings of the study toan entire population (Bryman & Bell, 2007). Although numerical
data does not provideresearchers with rich in-depth information, a quantitative research
approach was used in this study to help answer the research questions and to complement
the qualitative data. In other words, quantitative methods were used to collect information
on teachers' attitudes and beliefsand establish the incidence of tablet computer use by a

fairly large number of teachers indifferent intermediate schools. Thus, an integrated
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research design is adopted for this study whichincludes the collection and analysis of both

guantitative and qualitative data.

3.3.1 Mixed methods research approach

The previous sections have highlighted the different stand-points on important issues relatedto
two different types of research methods: quantitative and qualitative approaches. This section
focuses on the third model of research in social science research which is mixed methods

approach.

Mixed methods research can be defined as an approach wherein the researcher mixes or
combines quantitative and qualitative approaches as components of a research design and
includes methods, issues, strategies and related philosophical issues (Johnson et al., 2007; Caruth,
2013; Creswell, 2014). Mixed methods research, also referred to as the ‘third paradigm’, is widely
accepted and increasingly used by researchers in education research (Johnson & Onwuegbuzie,
2004; Tashakkori & Teddlie, 2010) due to the increased methodological sophistication of this
approach (Creswell et al., 2011). While mixed research is widely accepted and used by
researchers, it also has limitations. It is claimed that it is difficult for a single novice researcher to
use two different methods or designs, and that it is time consuming and expensive (Reams &
Twale, 2008; Cronholm, & Hjalmarsson, 2011). Therefore, the researcher, in this study, devoted
time in advance, sought the help of a few seniors who had completed their PhDs and developed
appreciation for different perspectives to help overcome this challenge. | particularly focusedon
in-depth interviewing, questionnaire development and administration, statistical analysis,
thematic analysis and developed an understanding of how to use them in this mixed methods
study. | paid attention to time management. Besides, there are also claims that combining two
methods and defending the use of multiple methods is complex and therefore it is advocatedthat
researchers should use either a quantitative or a qualitative research design and refrain from
mixing the two designs in a single study (Caruth, 2013). Through self-directed training in mixed
methods research | tried to overcome the tendency to rely on known methods. | spent timewith
seniors who had strengths in complementary methods to improve my confidence and apply this
design rigorously. However, the current research adopts a mixed methods approach in orderto
handle a wider range of research questions, which is one of the strengths of this design. Italso
helped in choosing the particular research methods and data collection methods suitable forthis
study. In doing so, the approach provided a more complete and comprehensive understanding of

the research problem which would not have been possible if either quantitative or qualitative
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approaches alone were used. Other advantages of mixing two research methods in one studyis

that it can help a researcher to arrive at a more robust conclusion, enhance the trustworthiness of
the results through member-checking or respondent validation, triangulation, and for generalising
the results (Plano Clark, 2010; Cronholm, & Hjalmarsson, 2011; Caruth, 2013). Mostimportantly,
with regard to this current study, a mixed methods approach was deemed ideal for exploringthe

complexities of multiplex issues of education (Creswell et al., 2006; Onwuegbuzie & Turner, 2007).

3.3.2 Rationale for quantitative and qualitative research

The rationale for mixing both quantitative and qualitative research is that each approach

has some weaknesses which are tabulated below:

Quantitative Research Qualitative Research

Provides less elaborate accounts of human Findings are subjective and does not provide

perception and beliefs objectively verifiable results

Does not provide in-depth information about Results are influenced by researcher's personal

people’s experiences biases and idiosyncrasies which distort the data
gathered

Ignores the context of the study Data cannot be generalised to other people or other
settings

Does not allow researchers to study a phenomenon It is difficult to test hypotheses and theories
in its natural setting

Does not provide answers for ‘why’ and ‘how’
questions and therefore data can be too abstract.

Table 3: Rationale for mixing data
(Adapted from: Johnson & Onwuegbuzie,

2004)

It is claimed that the mixing of quantitative and qualitative data allows researchers to use
one research approach to counter the deficiencies of the other (Johnson & Turner, 2003;
Onwuegbuzie & Leech, 2005; Reams & Twale, 2008; Ponce & Pagan-Maldonado, 2015).
This suggests that the “goal of mixed methods research is not to replace either of these
approaches but rather to draw from the strengths and minimise the weaknesses of both
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in singleresearch studies and across studies” (Johnson & Onwuegbuzie, 2004, p. 14).

Finally, few studies have investigated teachers’ beliefs and technology practices (Ertmer et
al. 2012; Palak & Walls, 2009; Zehra & Bilwani, 2016), while most have either used
guantitative questionnaires (for instance, Franklin, 2007; Rakes et al., 2006; Wozney et al.,
2006) or qualitative observations and interview (for example, Levin & Wadmany, 2006;

Windschitl & Sahl,2002).

Therefore, there is the need for research that uses a mixed methods research design in this

study.

333 Phases of the multistage research design

A multistage sequential mixed methods research design (Fetters et al., 2013), which consistsof

three phases is used in this study. The three phases are:

Phase1l > Phase2 > Phase3
QUAN > QUAL > QUAL

Questionnaire > Interviews > Observations

This study is not a convergent parallel design where quantitative as well as qualitative data
collection and analysis are carried out concurrently. In parallel designs the results are merged for
comparison and then interpreted. However, this study is a multistage sequential mixed methods
research design that commences with the collection and analysis of quantitative data. This
sequential mixed method research can be referred to as an investigation in which the multiple
stages of the research occur in serial order, with one phase following the other (Cronholm &
Hjalmarsson, 2011). Teachers who took part in the interviews and observations were selected

from among those who had completed the questionnaires.

The sequence of the methods deployed depends on the intent and needs of the study. Inthis
study it is used to explain the relationships between the integration of tablet computers andthe
factors affecting teachers’ beliefs about the technology. The quantitative results are usedto
inform the follow-up qualitative data collection. The qualitative results (interviews and the
observations) are interpreted to explain quantitative results. In other words, the results ofone

method are used to develop and inform the other methods.
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The following table (Table 4) illustrates how the research question, the instruments andthe

theoretical framework link together.

Research questions Instruments Type of data Theoretical
collection framework
RQ1. What are teachers' Questionnaire/ Quantitativeand  Technology
beliefs and  attitudes ) qualitative Acceptance
_ _ ~_ Semi-structured
associated with the initial methods Model

adoption of tablet

computers for learning

and instruction?

RQ2.
deployment  of

How has the
tablet
computers influenced or
changed teachers’
pedagogical approaches in

intermediate schools?

RQ3.

challenges facing teachers

What are the

who use tablet computers
for teaching in
intermediate school

classrooms?

interviews

Questionnaire/

Semi-structured

interviews/
Observations
Questionnaire/

Semi-structured

interviews

Quantitative and
qualitative
methods

Quantitative and
qualitative

methods

Technological
Pedagogical
and Content

Knowledge

Technological
Pedagogical
and Content
Knowledge

Table 4: Research questions, instruments and data collection methods

Questionnaires and interviews were used to answer research questions 1, 2 and 3, while
observations were also included to answer research question 2. These methods are

discussedin the following sections.

As the qualitative phase followed the quantitative phase, the researcher was able to
interview those participants who were in a better position to explain the numerical

outcomes (PlanoClark, 2010).
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334 Phase 1:

A questionnaire was administered to teachers purposefully selected from among thoseteaching
practical studies employed in intermediate schools in Kuwait. The questionnaire was designed to

provide data to answer the following research questions:

RQ 1: What are teachers' beliefs and attitudes associated with the initial adoption oftablet

computers for learning and instruction?

RQ2: How has the deployment of tablet computers influenced or changed teachers’

pedagogical approaches in intermediate schools?

RQ 3: What are the challenges facing teachers who use tablet computersfor teaching in

intermediate school classrooms?

This phase helped identify key issues and key variables. The questionnaire approach provided
both direction and categories for the interview questions. In other words, guided by theanswers
to the questionnaire items, the interview schedule was further developed or refined, as “the
intent of the design” was “to have the qualitative data helping to provide more depth, more

insight into the quantitative results” (Creswell, 2014, p.225).

3.3.5 Phase 2:

A semi-structured interview approach, consisting of open-ended questions, was used to elicitin-
depth responses which would not have been possible in a questionnaire format. Thistechnique
allowed similar questions to be asked as those used in the questionnaire, in order to gathermore
detailed information and to reveal participants’ perspectives of the situation under study(Cohen
et al., 2011; Onwuegbuzie et al., 2012). The purpose of the qualitative phase (interviews) wasto

answer all three research questions.

3.3.6 Phase 3:
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Results of the quantitative phase and the interviews were used to refine the observation

schedule. The observation phase focused on RQ2: “How has the deployment of tabletcomputers

changed or influenced teachers’ pedagogical approaches in intermediateschools?”

The interviews and observations provided comprehensive and in-depth answers to theresearch
questions and helped explaining and interpreting the findings of the questionnaires. To help
strengthen the research design and enhance the quality of the findings, the data from allthree
instruments were triangulated (Anney, 2014). Triangulation involved convergence ofinformation
from questionnaires, interviews and classroom observations. The three phases of datacollection

and analysis and how the results are discussed and interpreted are illustrated in the Table 5

below.
Phases Approaches Process Analysis
Phase One - Questionnaire administration QUAN -N=150
Questionnaire -Likert scales
Data Collection
-Scale reliability - QUAN -Descriptive statistics
Frequencies, mean, standard Questionnaire -Factor analysis
deviation Data Analysis
-Purposeful selection of -15 teachers
participants for interviews -Interview schedule
from those who already Connect to
completed questionnaire
-Developing interview
questions
Phase Two -Individual face-to-face QUAL -Transcripts
interviews Interview
Data Collection
-Abductive approach QUAL - Thematic analysis
Interview
. - Codes and themes
Data Analysis
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Phases Approaches Process Analysis
-Purposeful selection of -15 teachers
participants (the 15 teachers Connect to -Observation schedule
who were interviewed)
-Developing observation
protocol
Phase Three | -Classroom observation QUAL -Transcribe schedule/field
Observation notes
Data Collection
- Abductive approach QUAL - Thematic analysis
Observation
. -Codes and themes
Data Analysis
-Triangulation Discussion - Variables and themes
-Using qualitative results to ] -Explaining
. o Interpretation o
explain quantitative results quantitative results
-Deepening understanding

Table 5: Sequential phases of data collection and analysis

The design is best suited for this study because it is the intention of the researcherto:

1) Collect data to describe teachers’ beliefs, attitudes, perceived barriers, and
technologyskill levels associated with the use of technology (Palak & Walls, 2009; Li et
al.,2015).

2) Further understand the survey results in depth through interview and
observation (Cronholm, & Hjalmarsson, 2011).

3) Purposefully select participants for the interview according to the initial
guantitativeresults (Fetters et al., 2013).

4) Integrate the data during interpretation (Fetters et al., 2013).

5) Explain quantitative results by exploring certain results in more detail or helping
explain unexpected results (e.g., using follow-up interviews to better understand the

results ofa quantitative study) (Terrell, 2012).

This mixed methods design is employed because teachers’ beliefs are considered to be “amessy,
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ill-structured construct” which cannot be easily investigated (Palak & Walls, 2009). Moreover,the

current study assumes that teachers’ beliefs cannot completely explain how they are likely to use
or integrate tablet computers. Therefore, different methods mixed and multiple variables (suchas
attitude, skills, knowledge, instructional strategies, teacher confidence and teachertechnology
use) can reduce inaccuracies that may arise when a single method is used, and to make better

sense of the results when interpreting data (Teddlie & Tashakkori, 2009).

3.3.7 Sample and sampling frame

A purposive sampling technique is used to select the sample for the questionnaires and
interviews. This sampling technique is useful for selecting information rich participants (Palinkas
et al., 2015) or information held by only certain members of the community of teachers whohave
experience in using tablet computers. Although the researcher and the school principals selected
the teachers, snowball sampling was also used to expand the sample size by asking a few
participants to refer other teachers (with similar characteristics) interested in taking part inthe

study (ibid.).

Normally random sampling is used for administering questionnaires and to minimise bias ina
representative sample (Kandola et al., 2014). However, purposive sampling, which does notallow
selecting a representative sample, was used to study and obtain information fromknowledgeable
experts within the schools. The researcher was aware that the use of this technique would result
in selection bias. However, it is claimed that the bias, which is associated with purposive sampling,

contributes to its efficiency, and the method can deliver trustworthy results (Tongco, 2007).

During the selection process teachers with and without knowledge of use of tablet
computersfor teaching were selected to minimise bias. This was because questionnaire
results from only teachers with knowledge of tablet computers for teaching would be
unlikely to accurately quantify tablet computer usage in the general teaching population.
Moreover, when analysing the data and interpreting the results, bias was documented by
maintaining a reflexive journal (Patnaik,2013). The journal was used to log details of how
the researchers’ perspectives or beliefs wouldinfluence the results (Jootun et al., 2009).
Reflexivity or researcher’s self-awareness and the strategiesthe researcher uses to reduce
potential biases also contribute to the study’s credibility, as it highlights the possible
influences on the study (Jeanfreau & Jack, 2010; Patnaik, 2013). Furthermore, the

interpretations were not applied beyond the sampled population.
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Questionnaires were administered to approximately 150 teachers who were purposefully
selected from among 202 practical studies teachers employed in intermediate schools in one

district.

School principals were contacted via email. In order to seek the assistance of the
principals, permission from the Ministry of Education was obtained. A copy of the
approval letter fromthe Ministry of Education was also be sent as an attachment to the
principals. This also entailed visiting a few schools (four) and meeting school principals
who had not responded to theemail and also in selecting teachers. The principals were
asked to assist in selecting the teachers belonging to both genders and those with
experience of more than 3 years. The teacherswere selected based on the criteria that
they are knowledgeable individuals and are aware ofthe phenomenon of interest by
virtue of their experience. This makes them information-richcases (Palinkas et al., 2015).
Although principals were involved in selecting teachers based onthe criteria provided, the
researcher did not foresee any cause for concern, as the responseswere kept confidential

and respondents’ names were anonymised.

The qualitative sample consisted of 15 teachers from one school district and these participants
were selected based on the knowledge that they were using technology in their teaching at
different intermediate schools. A purposive sampling technique was used to select the
interviewees. The research participants were selected after examining the sample sizes
recommended in the literature (Creswell, 2014; Mason, 2010). Creswell (2014) argues thatthe
sample size depends on the approach adopted by the researcher and recommends 4-5 cases as
sufficient for a case study, with 20-30 participants for grounded theory methodology, 1-2 cases for
narrative inquiry, and 3-10 participants for qualitative phenomenological research. Mason (2010)
carried out a review of qualitative sample sizes in PhD dissertations and found that sample sizes
ranged from 10-40. These recommended sample sizes provided valuable direction forthe current

study and resulted in the selection of 20teachers.

The teachers in the current study were selected based on the knowledge that the participants
were tablet computer users. The key point was that the sample would simply be large enough.
This would enable the researcher to hear all of the potentially significant opinions concerningthe
research topic. The rationale for selecting the teachers was based on their perceived experience in

their field and in the use of technology for teaching and obtaining a wide range ofinformation.

The sample was selected from among those teachers who had completed questionnaires. The
selection criteria included selection of equal number of experienced (3 years and above) male and

female teachers. The teachers who consented to take part in the interviews were also asked if
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they wished to be observed in their classrooms. As all the teachers were interested, the

researcher observed the fifteen teachers who had taken part in theinterviews.

3.3.8 Research instruments

The research questions in this study are designed to investigate teachers’ beliefs about using
tablet computers for teaching in intermediate school classrooms. The research instruments design
and development are influenced by the literature, in order to find answers about teachers’

beliefs, attitudes, knowledge and skills related to technology usage. The instruments include:

1. Questionnaires: a self-report, 5-point Likert scale, questionnaire to assess
teachers’ beliefs, attitudes knowledge and skills related to technology usage. (Appendix

D.1andD.2)

2. Interviews: semi-structured in-depth interviews to discover how the
deployment oftablet computers had changed teachers’ pedagogical approaches when
teaching. (Appendix E.1 andE.2)
3. Observations: to observe the factors (knowledge, skills, attitudes and beliefs) that
facilitate and inhibit school teachers’ use of tablet computers in teaching; how the tablet
computers support teaching and learning; and to find out if there is adequate support for
the designand enactment of classroom teaching strategies. (Appendix F.1 and F.2)

The following sections address in-depth each of the instruments that were used in this study, as

well as the rationale behind their selection.

3.3.9 Questionnaires - collecting numerical data

Questionnaires were used as they are considered to be well-established tools within socialscience

research (Bird, 2009) and suitable for systematic collection of data (Payne & Payne, 2004).

Another rationale for using questionnaires was the fact that they are structured and can providea
baseline set of information. The purpose of using questionnaires was to reach a wide range of
school teachers as possible in order to understand their beliefs about using tablet computers asa

pedagogical tool in the classroom. The questionnaire allowed the researcher to divide the
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questions into categories for subsequent data analysis. It allowed the researcher to use closed-

ended questions to gather information about the beliefs, attitudes, knowledge and skills of the
participants. Most importantly, the use of the questionnaire allowed collecting data from alarge
number of participants. Moreover, questionnaires have been used in previous studies toexamine
the integration of tablet computers in education; for example, Karsenti & Fievez, 2013; Sundviket

al. 2016).

Several aspects were taken into account by the researcher when selecting this instrument for
collecting data. Firstly, the researcher believes that the questionnaire is the most suitable method
for collecting data in a standardised form (Kelley et al., 2003). Secondly, collecting quantitative
information from all study participants face-to-face is not only time consuming but involves
travelling to various schools located in different locations (ibid.). The benefits of using
questionnaire are that a large amount of data can be collected from a large number of
participants without costing too much of the time researcher’s time (Cohen et al., 2011). Another
advantage is that it is easy to analyse questionnaires, largely due to the availability of computer
software packages that are easy to use (Fox & Bayat, 2008). However, the disadvantage of using
questionnaires is that it is difficult to get all participants to answer all the questions, the selection
of multiple choice answers by respondents without properly reading the question or betime

consuming and need more time to respond to all the questions (Krosnick et al.,2005).

In designing the questionnaire, the researcher had taken into account certain factors, and one of
which was to formulate clear research questions (Appendix D.1 and D.2). Therefore, care was
taken to design questionnaire items that articulated the questions that the research intendedto
address (Crawford, 1997; Tully, 2014). The researcher also ascertained that the questionswere
clear, intelligible and unambiguously phrased (Sturgis, 2006) by piloting the research instrument.
Short, simple and concise questionnaire items were developed to achieve reliability andvalidity,
and in line with the participant’s language and to avoid problems such as ambiguous questions
(Bird, 2009). Another decision that had to be made when developing the questionnaire was
whether to use closed or open questions. Closed questions were used as they ‘are directly tothe

point and deliberately more focused than open-ended questions’ (Cohen et al., 2011, p.321).

Moreover, closed questions can be answered within a short period of time (Oppenheim,2005).
Open-ended questions were not used as respondents may require more time to answer the
guestionnaire as they have to explain their experiences in detail. Since, interviews followedthe
guestionnaire, open-ended items were not included. The multiple-choice questionnaire thatwas
developed for the study used closed-ended questions and made use of a five-point Likertscale.
The questionnaire was developed from existing validated questionnaires, for instance the TPACK

scales developed by Canbazoglu-Bilici et al. (2013) and the TAM constructs from the survey
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instrument designed by Teo (2009b). When developing the questionnaire relevant literaturewas

also reviewed.

The rationale for using a previously validated and published questionnaire is that it measures
what it claims to measure. It not only saves time but also enables comparing the findings of the
current study with the results of the original studies (Boynton & Greenhalgh, 2004). Another
benefit of using pre-existing instruments developed in other cultures is that they would have been
comprehensively tested before use (Hyman et al. 2006). Although new items were notdeveloped,
the instruments have to be suitably translated for use in the Middle East. The questionnaireitems
have to be slightly modified so that they do not reflect the culture in which the original
instruments were developed. Although, it may create issues concerning claims for originality,
adapted or ‘recycled’ questions can be accurate measures of the concept of interest. The
instrument used for the quantitative phase was not adopted but adapted as the items werere-
worded. The degree of validity can be high and result in obtaining data of higher quality asthe
original questions were recycled (Hyman et al. 2006). Confirming the development oradaptation
of a questionnaire and establishing validity can be carried out through a pilot test, factoranalysis
or Principal Components Analysis and Cronbach's Alpha (Fonseca et al., 2013). The current study

used these criteria to validate the questionnaire.

Another validation process that was used in the current study was evaluating the
psychometric properties of the pre-existing questionnaire items (Furr, 2011). The
psychometric propertiesused to develop the questionnaire are tabulated in Table 5. The
two main studies were that of Canbazoglu-Bilici et al. (2013), who used a three-point Likert
scale questionnaire to assessthe self-efficacy beliefs of 808 preservice science teachers in
17 colleges for teacher educationin Turkey, and Teo (2009b), who developed and

administered a five-point Likert scale to assess technology acceptance of 475 pre-service

teachers at the National Institute of Education (NIE)in Singapore.

Previous Objective Scales Constructs/items Validity of
studies scales
Canbazoglu- Assessed the self-efficacy | Three-point Technological Demonstrate
Bilici et al. beliefs of preservice response Likert Pedagogical and d evidence of
(2013) science teachers with scale consisting of | Content internal
regard to their 52 items Knowledge consistency
technological pedagogical and construct
content validity
knowledge
Teo (2009b) Developed instrumentto | Five-point TAM (Perceived Demonstrate
assess pre-service response Likert Usefulness, d acceptable
teachers’ technology scale consisting of | Attitudes towards | level of
acceptance 18 items use), reliability or
Technological validity.
complexity

Table 6: Psychometric properties of instruments used to develop the questionnaire
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The TPACK and TAM constructs associated with this study's questionnaire items were

adapted and rephrased making it easy for the respondents to understand. Table 6

contains 17 items related to TPACK adapted from Canbazoglu-Bilici et al. (2013) and 18

items associated with TAM and technological complexity adapted from Teo (2009b).

Table 7: Constructs adapted from TPACK and TAM literature

Literature Constructs Statements/Items
Canbazoglu- TPACK 1 | upload educational apps and administerlesson
Bilici et al. materials and quizzes.
(2013) 2 | trust using tablet computers can expand and updateor
in other ways refresh my subject knowledge.

3 By using tablet computers, | am able to interactwith
students and share information more effectively.

4 | | use tablet computers to streamline the grading process.

5 | believe that teacher who use tablet computers willbe
able to teach better by finding onlineinformation.

6 | believe that tablet computers can enhance astudent’s
ability to learn contentknowledge.

7 | | believe that | am able to provide prompt, timelyand
quick feedback by using tabletcomputers.

8 | I believe that tablet computers can help in bridgingin
and out of class contexts.

9 I know how to prepare lessons by using tabletcomputers
or other technology tools.

10 | I know that I have the skills to prepare high quality
lessons by using tablet computers or othertechnology
tools.

11 | I know that I have the skills to prepare high quality
lessons more quickly by using tablet computers orother
technology tools.

12 | | have personal skills to use technologytools.

13 | I have professional skills for using tablet computersin
teaching.

14 | | have skills in using other technologies, forexample
word processor, PowerPoint.

15 | | know how to integrate tablet computers intoeducation
to increase the quality and effectiveness ofteaching.

16 | | know how to use tablet applications or programswhich
support my teaching.

17 | I know how to use the internet to find informationto
support my teaching.

Teo (2009b) TAM 18 | I have the necessary training and technical support touse
Attitudes tablet computers for instructional purposes.
towards use 19 | I am able to use tablet computers or othertechnology
tools in my teaching.

20 | | believe that it is difficult to integrate tabletcomputers
into the curriculum.

21 | I am of the opinion that there is a lack of content, context
and pedagogical based teacher trainingprogrammes.

22 | Ilack knowledge in using tablet computers for teaching.

23 | I do not have positive feelings towards usingtablet
computers for teaching.
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Literature Constructs Statements/Items

24 | 1 do not have high skills to use tablet computersfor
teaching.

25 | Tablet computers are a major source of distraction for
the students.

26 | Lack of training hinders teachers from usingtablet
computers effectively inteaching.

27 | Working with tablet computers is fun andinteresting.

TAM 28 | Ilike using tablet computers in myteaching.
Perceived 29 | I am able to effectively deliver presentations by usinga
Usefulness tablet computer.
30 | I'am able to plan for the lessons when | use atablet
computer.
31 | Tablet computers are versatile tools which are idealfor
educating.
Technological 32 | | believe that the lack of access to the internet is oneof
complexity the difficulties faced by teachers.

33 | | believe that there is a lack of content (appropriate
programs or software) in Arabic.

34 | I am unable to deal with maintenance problems
associated with integration of tabletcomputers.

35 | The wireless network is poor and is not effective asit
does not support tablet usage.

The potential problems that researchers face when using questionnaires are response bias,
nonresponse bias and sampling bias. Response bias is caused when respondents give wrong
answers to questions and the responses result in incorrect data analysis (Sedgwick, 2013).
Non- response bias occurs when some respondents consciously and intentionally do not
respond tothe questionnaire items or if they do respond it is different from that of other
responders(Sedgwick, 2013). Incomplete questionnaires can lower confidence in the result.
In order to minimise these biases care was taken during the development of the

questionnaire to use clear language and avoid ambiguity.

3.3.10 Interviews - collecting in-depth information

Qualitative data were collected in this research by using interviews. An interview is ‘an
interactional communication process between two parties, at least one of whom hasa
predetermined and serious purpose that involves the asking and answering of questions’
(Stewart, 2007; p.1). The rationale for using interview as a data source was that it is the
most widely used method in social science and involves a sort of conversation or dialogue
betweenthe researcher and the participant that allows eliciting a participant’s

experiences, perceptionsand feelings (Edwards & Holland, 2013).

A decision had to be made about choosing the appropriate interview type which is
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classifiedas structured, semi-structured, and unstructured (Cohen et al., 2011). Structured

interviewsallow participants to provide specific answers to predetermined questions and
are more quantitativein nature, while unstructured interviews are more like a conversation
than an interview (Patton, 2001). Semi-structured interviews allow researchers to ask
predetermined questions but are flexible and interviewers can use prompts and cues to

elicit rich in-depth information (Edwards & Holland, 2013).

A semi-structured interview was chosen for the data collection as the second researchinstrument
in order to elicit in-depth information from participants about their beliefs and knowledge of
technology and its use for teaching. Semi-structured interviews have been used in studies
reviewed in literature, for instance Blackwell (2014) and Montrieux et al. (2015). Aninterview
schedule (Appendix E.1 and E.2) has been developed to focus the conversation on the
phenomenon being investigated. Audio recordings of the interviews were transcribed in Arabic. It
was then translated from the source language (Arabic) to the target language (English). In orderto
ensure that meaning of the text was not lost, the English transcript was translated back toArabic

and again back to English.

Interview schedule development

The interview schedule has been developed by reviewing literature related to the researchtopic
(e.g., Albirini, 2006; Al-Ajmi & Reys, 2007; Gibbone et al. 2010; Weber, 2010; Al Sharija & Watters,
2012; Karsenti & Fievez, 2013; Kim et al., 2013; Blackwell, 2014; Chow, 2015; Lehiste, 2015).The

choice of interview questions and links to the literature is presented below. (See Table 8)

86



Chapter 3

Previous studies

Themes

Questions developed

Gibbone et al. (2010);
Chow (2015)

Al-Ajmi & Reys (2007);
Weber (2010)

Teacher attitude-
instructional style or

teaching strategies

Traditional teaching

methods

Use of tablet computers in teaching
1. Why do you use tablet computersin
the classroom? What are your

primary reasons for using tablet

computers?
2. How do you describe your
experiences in using  tablet

computers? Are there dissimilar
aspects between your use of tablet
computers and other technologies?

3. How different is the tablet
computers compared to traditional
teaching approaches commonly
used in most public schools in
Kuwait?

4. How would you describe your
teaching style? Why do you prefer

this approach?

Karsenti & Fievez (2013)

Albirini (2006); Al Sharija
& Watters (2012)

Kim et al. (2013);
Blackwell (2014); Lehiste
(2015)

Teachers’ knowledge of

how to use technology

Lack of training

Need more support such as

in-service training &

professional development

Teachers’ skills/knowledge in using tablet

computers for teaching
1. Do you think you have sufficient

skills or knowledge in using tablet

computers for teaching? How did

you acquire these skills or
knowledge?

2. What do you think are the reasons
for your lack of competence and
skills in using tablet computers in
classrooms?

3. Are there training programmes for
using  tablet  computers in

classrooms? What are they? Who

provides the programmes?
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Previous studies Themes Questions developed

Challenges and difficulties teachers face

Karsenti & Fievez (2013); | Distraction factor; when using tablet computers for teaching

Montrieux et al. (2015); Difficult to make the 1. What are the challenges you face

Culen & Gasparnini transition from a physical when using tablet computers in

(2012); Iserbyt et al. book to tablet computers classrooms?

(2014) 2. What do you feel are the negative

Montrieux et al. (2015) Fear of losing control over effects of using tablet computers in
the class teaching?

Blackwell (2014)
Difficulty in finding

appropriate content

Table 8: Interview questions and links to the literature

The general guidelines used for formulating the interview questions are based on the items
included in the questionnaire. The schedule was further developed after collecting and
analysing the questionnaire data. This allowed ensuring the consistency of interview results

with datafrom other sources (Dedios et al., 2017).

3.3.11 Participant observation

Qualitative classroom observations are used as the third research tool to develop insight
intothe context, the environment, teacher behaviour, and how tablet computers are
integrated for teaching. Observations were used as it allowed collecting live data (Cohen et
al., 2011) orfirst- hand information (Silverman 2006) and gaining insight into teachers’
beliefs and attitudes towards the use of tablet computers. The rationale for using
observations in this study was because the researcher was interested in observing the
behavior of participants “as they naturally occur in terms that appear to be meaningful to
the people involved” (Mertens, 1998, p. 317), for instance during classroom practice
(Wellington, 2000). Moreover, observations have been usedto study tablet computer

integration in classrooms, for instance by Blackwell (2014) and Sung etal. (2016).

Participant observation was used “to interact with the participants while collecting datafrom
them” (Mertens, 1998, p. 317). There are different levels of participation when observing
research subjects. Mertens (1998), who cited Spradley (1980), classifies participant observationas

non-participation or observing without being present, passive participation or being visibly
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present but not interacting with research subjects, moderate participation or interacting with

research subjects on occasions, active participation or engaging with the participants intheir
activities, and complete participation or fully participating by blending with the research subjects.
In the current study, the researcher adopted passive participation. This method fits withthe
research design as it enables the researcher to observe without having to participate as a research

subject in their activities.

In longitudinal studies, classrooms can be observed repeatedly over a long period of time,
however in the current study observation sessions were recorded for a period of 45 minutesor
one class period. The researcher was part of the phenomenon being studied and made notes
using a pre-structured schedule, for instance the way teachers were using previously uploaded
files or using specific apps for familiarising students with new concepts. One of the drawbacks of
conducting observations in Kuwait and other Arab states is teachers’ reluctance to the ideaof
using video recording as most of them are not comfortable with it. Moreover, permission touse
video recording has to be sought from the Ministry of Education, students, parents andteachers,
and the researcher believes that this exercise would be time consuming. Therefore, a pre-
structured observation protocol was used to collect relevant information besides making field

notes.

The observation protocol (Appendix F.1 and F.2) has been developed by the researcher toobserve
the way teachers integrated tablet computers. The rationale for using the protocol is tostructure
the field notes and to support the accurate recording of what is happening in the classrooms. In
particular, it allowed observing and identifying whether teachers were using tablet computersin
ways contrary to their expressed beliefs. The UTeach Observation Protocol (UTOP) developed by
the UTeach Faculty at University of Texas, Austin, U.S.A (Walkington et al. 2011; Wasserman &
Walkington, 2014) consisting of 4 sections, namely Classroom Environment, Lesson Structure,
Implementation, and Content was developed by building upon the Classroom Observation
Protocol of Horizons Research (Walkington et al. 2011). A few modifications were made tothe
original observation schedule. Only some UTOP indicators, Classroom Environmentand
Instructional orientation/strategies related to teachers’ beliefs were used which are the focusof

the current research.

3.3.12 Methodological Triangulation

Reliability in this mixed methods study involved the triangulation of different data sources.
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These sources were described in the earlier sections. Triangulation is “the use of two or

more methods of data collection in the study of some aspects of human behaviour”
(Cohen et al., 2011, p.141). In other words, the collection of data using different research
instruments can enhance the reliability of the data and consistency of the results. The
advantages of using triangulation are that it helps the researcher to better comprehend
the research problem, problem, and thatit ensures the reliability of the research finding
(Creswell, 2007). Triangulation provides a wider range of quality data than would be
obtained from a single approach. Moreover, in this study, the purpose of triangulation was
to integrate data obtained from questionnaires, interviews and observations and facilitate

a deeper understanding of tablet computer integration.

There are many different types of triangulation. Data triangulation involves the use of
different data sources, such as interviews, observations, surveys and focus groups and may
include data collected using the same method or different methods. Investigator
triangulationinvolves integration of data collected by multiple researchers in a study.
Methodological triangulationis more widely used in education research which is the use of
“either the same method ondifferent occasions, or different methods on the same object
of study” (Cohen et al., 2011, p.143). By using different methods, such as quantitative and
gualitative, a researcher can have a morecomplete picture of the phenomenon or question
(Teddlie & Tashakkori, 2009). On the other hand, theoretical triangulation involves the use

of multiple theories or perspectives to interpret data.

The advantages of triangulation include “increasing confidence in research data, creating
innovative ways of understanding a phenomenon, revealing unique findings, challenging
or integrating theories, and providing a clearer understanding of the problem”
(Thurmond, 2001, p. 254). On the other hand, the disadvantage of using triangulation in
research is that it can betime consuming to check reliability (Hammersley, 2008; Guion et
al., 2011). Other disadvantages include the “possible disharmony based on investigator
biases, conflicts because oftheoretical frameworks, and lack of understanding about why
triangulation strategies are used” (Thurmond, 2001, p. 256). In this study, methodological
triangulation was used to obtain rich and robustdata using quantitative and qualitative
methods and to facilitate deeper understanding ofteachers’ beliefs about tablet computer

integration in Kuwaiti schools.

The integrated research design adopted for this study served three purposes: (a)triangulate
different views on the factors that influence teachers’ initial adoption of tablet computers andits
impact on teachers’ pedagogical approaches, in order to strengthen the trustworthiness ofthe

findings; (b) use questionnaires, interviews and observation data in a complementary fashionto
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produce a better understanding of the research problem; and, (c) allow for some generalisationas

the teachers who took part in the questionnaire wererepresentative.

3.3.13 Pilot Study

A pilot study is the foundation of good research design and it is essential to conduct one to
examine and revise the research instruments, such as questionnaires, semi-structuredinterview
schedules and observation protocols. A pilot study can be defined as a small-scale test ofthe
methods and procedures that a researcher will ultimately use in large scale study and to checkthe
feasibility of the techniques (Hazzi & Maldaon, 2015). It involves the administering ofthe
instruments to a small sample of participants whose demographic characteristics are similar to
the target population for whom it has been designed (Clark & Libarkin, 2011; Phellas et al., 2012).
It is claimed that one of the benefits of piloting the research instrument is to enable the
researcher to address the validity and quality of the questions (Yin, 2014). Piloting the data
collection instruments also allows researchers to test and revise the procedures and the
questions. To sum up, the importance of conducting a pilot study is to improve the quality and
add value to the main study. The main aim of the pilot study in this study was to develop the
research instruments and to ensure that they were the most appropriate tools to investigate

teachers’ beliefs regarding the use of tablet computers.

When designing the questionnaire, the questions were organised to cover beliefs, knowledge,
skills, and challenges and difficulties of using tablet computer as a pedagogical tool for teaching in
the classroom. The questionnaires were tested on individuals (Table 9) who were similar tothose

of the research participants (Phellas et al., 2012).

Table 9: Participants in the pilot study

Designator Qualification Job Title
PhD in Education Assistant professor Kuwait University
B Master in Education PhD Student
C Master in Education PhD Student
D Master in Education PhD Student
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3.3.14 Ethical Considerations

Ethical considerations are important issues in educational research and there are a numberof
ethical issues that a researcher should consider (Pring, 2000). The main goal of ethical
consideration in this study research is to ensure that participants are not at risk of harm, as a

result of their participation at any stages of the research (Flick,2006).

An information sheet highlighting the significance of the research was distributed to
participants, before asking them to take part in the study. The information sheet (one for
eachresearch instrument) explained how the research is relevant to the participants (see
Appendix D.3,E.3, F.3). Obtaining informed consent was one of the important
requirements for the ethicalconduct of this research. After explaining the purpose of the
study and the sequence in which datawould be collected, informed consent was obtained
from the participants (see Appendix D.4, E.4,F.4). They were duly informed that they were
free to withdraw at any time from the study. Afurther ethical issue is confidentiality and
anonymity of the participants. In order to maintainanonymity, names of participants were
substituted with designators, for example letters A, B, C, D and soon. To respect the
confidentiality and privacy of participants they were assured that theinformation
obtained from them would not be made public. Prior to the start of the research,

university approval was obtained from the ethics committee of the university.

3.3.15 Data analysis: methods and approaches

Data analyses for this study included quantitative and qualitative techniques to address the
research questions. The analysis of the survey data involved scale reliability and descriptive
statistics were used to calculate the frequency, as well as the mean and standard deviations
of the collected data. The survey data was statistically analysed using the Statistical
Program forSocial Sciences (SPSS 22) software. SPSS software enables researchers to
explore numerical data (Bryman & Cramer, 2011). In this study, the software offered fast
and reliable statisticalanalysis for quantitative data (Bird, 2009). SPSS was chosen because

it is widely used by education researchers (Arkkelin, 2014).

The rationale for using simple descriptive statistics and factor analysis as well as principal

component analysis was to obtain a rich and descriptive account of specific teachersfrom
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intermediate schools in Kuwait. Moreover, there is no intention to statistically calculatethe

applicability of the findings to a broader population. Conversely, this phase of the mixed
method descriptive study identifies factors influencing use of tablet computers within a

specificcontext.

Qualitative data analysis is iterative and data analysis takes place immediately after data
collection. Qualitative data, namely interviews and observations, were thematically analysed using
Microsoft Word. The rationale for using Word was that it is an easy and very usefultool (Wong,
2008). The choice of this approach was that the researcher wanted to manuallyanalyse the data.
Moreover, the data was in Arabic and NVivo a qualitative data analysis software is not compatible

with this language as the software does not read right-to-left language scripts.

A hybrid approach to thematic analysis was used by adopting a data-driven inductive approachas
well as a theoretical deduction approach. The rationale for using thematic analysis was that itcan
identify patterns of meaning across a dataset, in response to research questions (Braun &Clarke,
2006). One of the advantages of thematic analysis is that it can be used within different
frameworks and to answer different types of research question. It is moreover appropriatefor
analysing questions/responses related to people’s experiences, or individuals’ views and
perceptions (Braun & Clarke, 2006). The thematic analysis consisted of six phases, as suggestedby

Braun and Clarke (2006):

1) The first step involved getting acquainted (familiarising oneself) with the data,

reading and re-reading it and making notes to record initial ideas.

2) Next, initial codes were generated by highlighting specific aspects of the

interview responses and observation schedules.

3) The next step involved searching for themes by gathering all coded data

related to each potential theme.

4) The themes were then reviewed.

5) The reviewed themes were refined and renamed.

6) Finally, a report (see results chapter) was produced, which includes a

selection of rich, compelling excerpts from the interview transcripts and field

notes.
The interview transcripts and observation schedules were read and re-read, and notes weremade
to code the data. The thematic analysis focused on identifying the key themes that emergedfrom
teachers’ narratives in which they revealed their perceptions of integrating tablet computersfor
teaching. These initial themes were categorised or organised, compared, reviewed andscrutinised

93



Chapter 3
to see if they were related. Redundant themes were subsequently isolated and combined with

others.

The methods for quantitative and qualitative data collection and analyses can beimplemented
sequentially or simultaneously. Although the researcher in this study has adopted a pragmatist
stance the current study focuses on giving priority to qualitative method. Quantitative datawere
collected and analysed followed by interviews and observations. The priority and temporality

were QUANT>QUAL or a quantitative phase followed by the qualitative phase.

Mixed methods data analyses involve quantitative and qualitative data analyses. These arethen
integrated in research studies. As stated earlier, in the current study, methodological triangulation
was used to triangulate different data sets. This was done by analysing both qualitative and
quantitative data separately. The first stage involved analysing the questionnaire data to
determine the factors that facilitate teachers’ use of tablet computers in teaching and the
challenges facing teachers who use tablet computers for teaching. The second stage involved
coding which helped determine and identify the themes that emerged from the text. Thethemes
that recurred were used to understand teachers’ pedagogical reasoning for integrating tablet
computers, how the use of tablet computers would change teachers’ pedagogical beliefsand
approaches, as well as the challenges they faced while integrating the technology. The qualitative
phase was shaped directly by the results from the quantitative phase. The integration occurred
during interpretation of the results. In other words, in this study a multistage sequential mixed
methods research design (Fetters et al., 2013) was used. The qualitative results were usedto

substantiate and help explain in more detail the quantitative results.

In order to triangulate the data, a protocol based on the procedures suggested by Farmer,
Robinson, Elliott and Eyles (2006) was applied to integrate and interpret key findings fromthe
questionnaires, interviews and classroom observations. This involved comparing key qualitative
factors and themes with the quantitative variables. The conversion of quantitative datainto
narrative data that can be analysed qualitatively is referred to as ‘qualitizing’ (Tashakkori &
Teddlie, 1998). In this study, qualitizing data involved summarising the sample, usingword
categories based on information derived from descriptive statistics, and describing the principal
component analysis—derived patterns. During data transformation, quantitative results, or
numeric scores, were converted into natural textual description. In other words, quantitativedata
were transformed into categories or patterns for combination with the qualitative themesor

categories.

'‘Convergence coding’ (Farmer et al., 2006) was applied to establish convergence betweenthe
guantitative and qualitative results. Convergence is a strategy used to determine if qualitative and

guantitative results provide the same answer to the same question (Aarons et al., 2012). Theuse
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of convergence coding helped determine if there was agreement/partial agreement, silence or

dissonance in terms of the data from the different methods. Agreement indicates that codesfrom
guantitative data agree with qualitative data or vice versa and that the finding have been
identified; partial agreement refers to lack of complete agreement between quantitative and
qualitative data, or that the finding has been covered partially; silence refers to codes thatare
found in one data set and not found in another data set, and that the finding appears only inone
data set; and, dissonance refers to disagreement between data sets, for example meaningand

importance are different, and therefore the finding has been contradicted (Farmer et al., 2006).

3.3.16 Summary of research methods

The purpose of this chapter was to make explicit the philosophical assumptions underpinningthe
choice of the research design, the paradigmatic views mixed methods research draws uponand
the three research instruments that were used to carry out the research. The chapter presented
the research questions and linked it with the research instruments. This particular combination of
methods is expected to allow the researcher to investigate teachers say about their attitudes,
beliefs, knowledge and skills when using tablet computers for teaching. Finally, this chapter

briefly discussed the framework for analysing the data.
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Chapter4  Data Analysis

4.1 Introduction

This study employed an integrated mixed-methods data analytic approach. This chapterprovides a
detailed explanation of the data analytic strategies undertaken in this study to documentthe key findings.
The chapter consists of three main sections which present the quantitative and qualitative findings which
are organised under the three research questions. Attempts were made to address the research aims

presented in the introductory chapter.

Factor Analysis was used to enhance the construct validity of self-reporting scales, to measure variables,
and reduce a large number of variables into a smaller set of variables or factors. It enhances the reliability
of the scale by identifying and removing inappropriate items. Theanalysis used was Exploratory and the
aim was to explore the underlying theoretical structure ofthe phenomena. Principal Component Analysis
was used to identify and extract factors. Exploratory Factor Analysis allowed describing and identifying

latent constructs orfactors.

4.2 Phase One: Quantitative Findings

The analysis of the survey data involved the use of descriptive statistics to determine the frequency, as
well as the mean and standard deviation, of the collected data. Thesestatistical procedures were applied

to all three research questions. (See Table 10)

Research questions Statistical procedures

What are teachers' beliefs and attitudes associated with the

initial adoption of tablet computers for learning and

How has the deployment influenced or changed teachers’ Descriptive

pedagogical approaches in intermediate schools? statistics/Factor Analysis/

Principal Component

What are the challenges facing teachers who use tablet .
Analysis

computers for teaching in intermediate school classrooms?
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Descriptive statistical analysis was carried out followed by the application of Factor Analysisas well as
Principal Component Analysis to analyse the survey data. Descriptive statistics present the frequency,

mean values and standard deviation of the construct items. The use of descriptive statistics helped the

Table 10: Research questions and related statistical procedures

researcher to meaningfully describe and summarise the raw data, which consisted of 35 items (Table 11).

The item numbers correspond to their order in the survey instrument.

Table 11: Descriptive statistics

# Items M SD N
1 | can upload educational apps and administer lesson materialsand 415 1.032 150
quizzes.
2 By using tablet computers, | am able to interact with students andshare
information more effectively 4.20 990 150
3 I use tablet computers to streamline (reorganise or restructure)the
grading process 4.09 1.045 150
4 I believe that | am able to provide prompt, timely and quick feedback by
using tablet computers 3.71 1.144 150
5 I have the necessary training and technical support to usetablet
computers for instructional purposes 4.03 1.155 150
6 I am gble to use tablet computers or other technology tools inmy 4.09 1.064 150
teaching
7 | bel_leve that it is difficult to integrate tablet computers intothe 4.19 992 150
curriculum
8 Tablet computers are a major source of distraction for thestudents 4.09 1.019 150
9 Working with tablet computers is fun and interesting 4.33 886 150
10 I like using tablet computers in my teaching 4.21 950 150
11 I am able to effectively deliver presentations by using atablet 415 951 150
computer
12 I am able to plan for the lessons when I use a tablet computer 4.29 862 150
13 I am unable to deal with maintenance problems associated with
integration of tablet computers 3.97 937 150
14 I trust using tablet computers can expand (increase) and update 4.39 904 150
(inform) or in other ways refresh my subjectknowledge ‘ ‘
15 I believe that teachers who use tablet computers will be able toteach
better by finding online information
4.14 .883 150
16 I believe that tablet computers can enhance a student’s abilityto 414 898 150

acquire content knowledge
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Items M SD N
17 I believe that tablet computers can help in bridging in and out ofclass 4.37 893 150
contexts
18 I am of the opinion that there is a lack of pedagogy-basedtechnology 415 925 150
training programmes for teachers : :
19 Lack of training hinders teachers from using tabletcomputers
effectively in teaching 430 888 150
20 Tablet computers are not versatile tools which are ideal foreducating 279 1281 150
students
21 I believe that the lack of access to the internet is one of the difficulties
faced by teachers 3.72 1.094 150
22 | bell_eve that there is a lack of content (programmes and software)in 544 1972 150
Arabic
23 Tablet computers cannot improve teaching experience 248 1314 150
24 I know that I have the skills to prepare high quality lessons by using 297 1.180 150
tablet computers or other technology tools
25 I know that I have the skills to prepare high quality lessonsmore 3.06 1238 150
quickly by using tablet computers or other technology tools ' '
26 I have personal skills to use technology tools (forcommunicating,
using word processor) 3.70 1.116 150
27 I have professional skills for using tablet computers in teaching (for
time management, planning lessons) 4.03 1.006 150
28 I have skills in using other technologies for example using PowerPoint,
video projectors, Smartboard etc. 3.93 1.004 150
29 I do not have high skills to use tablet computers forteaching. 399 952 150
30 I know how to prepare lessons by using tablet computers or other
technology tools 4.03 955 150
31 I know how to integrate tablet computers into education to increasethe
quality and effectiveness of teaching (for example managing content, 3.95 1.002 150
evaluating students, and engaging students in collaborative activities)
32 I know how to use tablet applications or programmes (mobile apps)
which support my teaching 3.62 1.066 150
33 | knoyv how to use the internet to find information to supportmy 3.67 o1 150
teaching
34 I lack knowledge in using tablet computers for teaching all subjects 312 1.093 150
35 I have positive feelings towards using tablet computers forteaching 4.05 1064 150

Descriptive statistics demonstrated that there was variation in the responses for each itemand

Note: N=Respondents/M=Mean/SD=Standard deviation

between items. Findings suggest that participants scored high in their beliefs and attitudes towards

tablet computer integration. Teachers’ beliefs that the use of the devices helped themto expand

their subject knowledge was relatively positive with a high mean score (M =4.39 and SD =
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.904) which was followed by their beliefs that tablet computers can bridge in and out ofclass

contexts (M = 4.37 and SD = .893). This suggests that the teachers were able to use tablet
computers to enable students to become active participants not only in the classrooms but alsoin
out-of-school settings. Other items with a relatively high mean score were teachers’ beliefthat
tablet computers enabled them to interact with the students and share information more
effectively (M =4.20 and SD = .990) as well as to plan lessons (M = 4.29 and SD = .862). Theitem
with a very low mean score was teachers’ beliefs that they had the skills to prepare high quality
lessons by using tablet computers (M=2.27 and SD=1.180). Other items with low mean scores were
teachers’ beliefs that there is a lack of content in Arabic (M=2.44 and SD=1.272) and that the
devices cannot improve teaching experience (M=2.48 and SD=1.314). Participants’ beliefs that they
lacked training (M = 4.30 and SD = .888) and lacked adequate pedagogy-basedtechnology training
programmes (M = 4.15 and SD = .925) also were instances of high mean scores. The results of the
descriptive analysis are not representative of the entire population andtherefore further analysis

was required.

Exploratory Factor Analysis

Factor Analysis involved conducting a series of correlation analyses referred to as Correlation
Matrix (see Appendix D.7). A correlation of all the items was run between all items, and from the
Correlation Matrix, one can observe high and low correlations between the variables. The
‘determinant score’ was above the rule of thumb of .00001 which suggests that there were no
computational problems with the factor analysis (Yong & Pearce, 2013). It also indicatesthat there

were patterned relationships among thevariables.

Tests for factorability were carried out using the Kaiser-Meyer-Olkin (KMO) measure ofsampling
adequacy and Bartlett’s test. The KMO “represents the ratio of the squared correlationbetween
variables to the squared partial correlation between variables” (Field, 2009, p. 647). This measure
suggests that any component with an eigenvalue greater than 1.00 can be retained and
interpreted. For the purpose of this research, a minimum value of .6 for determiningfactorability
was considered (Tabachnick & Fidell, 2013). As the KMO value was .937, it is assumed thatthe
correlation patterns are relatively solid (Figure 7; Table 12) and therefore, it is assumed thatthe

factor analysis yielded a clear and reliable result.
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EMO Range Recommendations
0.90 to 1.00 Marvellous

0.80 to 0.89 Meritorious
0.70 to 0.79 Middling

0.60 to 0.69 Mediocre

0.50 to 0.59 Miserable

0.00 to 0.49 Unacceptable

Figure 7: Suggested KMO values (Source: Kaiser, 1974, Field, 2009)

The Bartlett’s test measure helped in identifying relationships between the variables. Itis
generally used to test if the significance value is less than 0.05. The data here suggests thatthe

Bartlett’s test is highly significant (p <0.001).

Table 12: KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of

) 920
Sampling Adequacy.
Bartlett's Test of Approx. Chi-
o 5127.647
sphericity Square
df 595
Sig. 0.000

In order to measure the internal consistency or reliability of the items, Cronbach's alpha wasused.
Items are considered to have an acceptable level of internal consistency if the alpha value ismore

than 0.7 (Streiner & Norman, 2008). Others advocate that an a of 0.8 is reliable (Field, 2009).

However, Cronbach’s alpha value of (.913) suggests good internal consistency or thatthe

guestionnaire is highly reliable. (See Table 13)
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Reliability Statistics

Cronbach’s Alpha Items

913 35

Table 13: Cronbach’s Alpha

Factor Extraction and Retention

The next step was to make the decision about which factors to retain, as this is acritical component
of Exploratory Factor Analysis. The number of components extracted was equal tothe number of
variables analysed, meaning that the researcher needed to decide just how many of these
components were truly meaningful and thus worthy of being retained for rotationand

interpretation (Yong & Pearce, 2013).

It was initially expected that only some of the initial components would account for ameaningful
level of variance and the later components would mainly account for trivial variance. The

Correlation Matrix showed that each item measured some aspect of the teachers’ perceptionsof
tablet computer use. The variance accounted for by the components is presented in the Principal

Component Analysis. (See Table 14)
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Initial Eigenvalues

Extraction Sums of Squared

Rotation Sums of Squared

Loadings Loadings

% of Cumulative % of Cumulative % of Cumulative
Items Total Variance % Total Variance % Total Variance %
1 16.032 45.806 45.806 16.032 45.806 45.806 8.038 22.965 22.965
2 3.430 9.799 55.604 3.430 9.799 55.604 7.796 22.273 45.238
3 2.437 6.962 62.567 2.437 6.962 62.567 3.536 10.103 55.341
4 1.925 5.499 68.066 1.925 5.499 68.066 2.601 7.432 62.773
5 1.348 3.852 71.918 1.348 3.852 71.918 2.274 6.498 69.271
6 1.051 3.004 74.921 1.051 3.004 74.921 1.978 5.650 74.921
7 .948 2.708 77.629
8 .787 2.249 79.878
9 .689 1.969 81.847
10 .656 1.873 83.720
11 .555 1.585 85.306
12 .508 1.450 86.756
13 .502 1.435 88.192
14 .407 1.162 89.353
15 .374 1.069 90.422
16 .357 1.021 91.443
17 .303 .865 92.308
18 .295 .843 93.151
19 .260 744 93.895
20 .234 .670 94.565
21 .210 .601 95.165
22 .196 .561 95.726
23 177 .507 96.233
24 .167 478 96.711
25 .152 .435 97.147
26 .142 .405 97.552
27 .140 .399 97.951
28 131 .375 98.326
29 .119 .341 98.667
30 .102 .291 98.959
31 .096 274 99.233
32 .088 .253 99.486
33 .075 .213 99.699
34 .069 .198 99.897
35 .036 .103 100.000
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Extraction Method: Principal Component Analysis.

Table 14: Principal Component Analysis

The Principal Component Analysis shows eigenvalues that are variances of factors. This helped
determine how many factors to retain (Yong & Pearce, 2013). In the first set of columns, after the
initial eigenvalues were computed, the initial number of factors was equal to the number of
variables. In the second set of columns (Eigenvalue), the variance in successively extracted new
factors may be found, expressed as a percentage of total variance. Principal Component Analysis
allowed organizing data from a large number of variables (N=35) into 6 factors because of the

correlation they have with each other.

An inspection of the scree plot which graphs the eigenvalue against the factor numbers
shows that 6 factors can be retained (Appendix D.8). Each point on the plot represents a
particularfactor and only those factors with values above the point where the curve levels
out wereretained, demarcated by a line. Thus, 6 factors were retained, substantiating the

eigenvalue ruling.

Meanwhile, all factors below the break point were eliminated (Yong & Pearce, 2013). Since itis
claimed that interpreting Scree plots is subjective (Tabachnick & Fidell, 2013) and as there is
no consensus on which factors should be retained (Pett, Lackey & Sullivan, 2003) the
researcherused judgement to interpret factors. In order to only use those items with high

factor loading, the components were rotated (See Table 14).

The rationale for rotating the factors was to allow for better interpretation, sinceun-
rotated factors are ambiguous (Yong & Pearce, 2013). Rotation was performed after
extractionto maximise high correlations between factors and variables and to minimise
low correlations (Tabachnick & Fidell, 2013). Varimax rotation was used here to minimise

the complexityand maximise the variance of each of the factors (Thompson, 2004).

The rotation yielded an interpretable simple structure which also showed the values of
these factors (Table 14). However, some of the items loaded strongly on more than one
factor (seethe loadings which are highlighted in red font). This suggests complex
relationships and as thenormal convention is to remove it (Knafl & Grey, 2007), these items
with ‘split’ loadings (Yong &Pearce, 2013) were discarded. The rotation reduced the

number of variables from 35 to 30 see. (SeeTable 15)
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Items Components/Factors
1 2 3 4 5 =]
1 I can upload educational apps and administer lesson materials and FF0
quizzes.
2 By using tablet computers | am able to interact with students and share FE9
information more effectively
3 1 use tablet computers to streamline (recrganise or restructure) the 845
grading process
4 | believe that | am able to provide prompt, timely and quick feedback by 741
using tablet computers
S 1 hawve the necessary training and technical support to use tablet 780D
computers for instructional purposes
& | am able to use tablet computers or other technology tools in my .BOB
teaching
7 1 believe that it is difficult to integrate tablet computers into the 7eB8
curriculum
8 Tablet computers are a major source of distraction for the students B32
9 Waorking with tablet computers is fun and interesting 638 583
10 ike using tablet computers in my teaching B0 5635
11 | am able to effectively deliver presentations by using a tablet computer 824 567
12 1 am able to plan for the lessons when | use a tablet computer 845
13 1 am unable to deal with maintenance problems associated with B20

integration of tablet computers

14 1 trust using tablet computers can expand (increase) and update (inform) 697
or in other ways refresh my subject knowledge

15 | believe that teachers who use tablet computers will be able to teach Fza
better by finding online information

16 | believe that tablet computers can enhance a student’'s ability to acquire 759
content knowledge

17 1 believe that tablet computers can help in bridging in and out of class Ble
contexts
18 1 am of the opinion that there is a lack of pedagogy-based technology 750

training programmes for teachers
19 Lack of training hinders teachers from using tablet computers effectively 787
in teaching

20 Tablet computers are not versatile tools which are ideal for educating 785
students

21 |1 believe that the lack of access to the internet is one of the difficulties 567
faced by teachers

22 | believe that there is a lack of content (programmes and software) in 501
Arabic

23 Tablet computers cannot improve teaching experience 821

24 1 know that I hawve the skills to prepare high quality lessons by using 542
tablet computers or other technology tocls

25 | know that | have the skills to prepare high quality lessons more quickly 734
by using tablet computers or other technology tools

26 | have personal skills to use techneology tools (for communicating, using 529
word processor)

27 1 have professional skills for using tablet computers in teaching (for time 6354
management, planning lessons)

28 1 hawve skills in using other technologies for example using PowerPoint, BEZ
wvideo projectors, Smarthoard etc.

29 | do not hawve high skills to use tablet computers for teaching. 532 B37

30 | know how to prepare lessons by using tablet computers or other 53 544

technology tools

31 1 know how to integrate tablet computers into education to increase the Fio
quality and effectiveness of teaching (for example managing content,
evaluating students, and engaging students in collaborative activities)

32 1 know how to use tablet applications or programmes (mohile apps) B43
which support my teaching
33 1| know how to use the internet to find information to support my teaching FBE
34 1 lack knowledge in using tablet computers for teaching all subjects 598
35 | have positive feelings towards using tablet computers for teaching B79

Table 15: Rotated Component Matrix

The next step involved revisiting the descriptive data, combining it with the factoranalysis performed,
scrutinising each item related to the factor on an individual basis, labellingtheidentified factors or
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meaningful components, and answering the research questions (Tables15, 16, 17, 18, 19 and 20).

Overall, factor analysis was used to identify factors that represented relationships amonggroup
variables and not for testing hypotheses. Principal Component Analysis helped in identifyingand
extracting factors, interpreting which variables were attributable to a factor, as well as giving that
factor a name or theme so that these labels or constructs reflected the theoretical and conceptual
intent. The factors extracted in this study represented the critical factors of tablet computer

integration from the perspectives of the teachers.

4.2.1 Interpretation of Factors

Factors are completely abstract and made up of numerical units that are not apparent orobvious.
These measures are therefore only useful if they are given an identity (Beavers et al., 2013). The
factors in the present study were therefore interpreted based on the researcher’s judgement with
each of the six factors being assighed a meaning. The interpretations were not based on theoryor
previous knowledge and no attempt was made to withhold or distort certain information. The
meanings were derived from the factor loading patterns obtained by exploring the significant
loadings for each factor. Variables with higher loadings and what these represented were crucial
in interpreting the factors. The revisited descriptive statistics consequently allowed the use ofa

percentage distribution of responses to the variables within each factor.

4.2.2 Factor 1: Occurrent beliefs

Teachers’ occurrent beliefs refer to their explicit judgments about using tablet computers. Teachers
in this study had such beliefs consciously in their minds when using tablet computersas well as

affirmative attitudes towards the intention to use thedevices.

All the items associated with the first component deal with teachers’ beliefs about usingtablet
computers, and so it made sense to label this component ‘occurrent beliefs’. In thisinstance,
teachers’ beliefs mean the positive or negative way they view tablet computers and their use. The
teachers’ occurrent beliefs were guided by their attitudes which in turn influenced their

behaviours towards tablet computer use in their classrooms.
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Table 16: Factor 1: Occurrent beliefs

Frequency of Factor 1: Occurrent beliefs

Item 19: Lack of training hinders teachers from using
tablet computers effectively in teaching

Item 18: | am of the opinion that there is a lack of
pedagogy-based technology training programmes for...

Item 17: | believe that tablet computers can help in
bridging in and out of class contexts

Item 16: | believe that tablet computers can enhance a
student’s ability to acquire content knowledge

Item 15: | believe that teachers who use tablet
computers will be able to teach better by finding...

Item 14: | trust using tablet computers can expand
(increase) and update (inform) or in other ways...

Item 13: I am unable to deal with maintenance
problems associated with integration of tablet...

Iltem 12: | am able to plan for the lessons when | use a
tablet computer

Jtil

o

10 20 30 40 50 60 70 80 90 100

B Strongly Agree B Agree M Neutral B Strongly Disagree B Strongly Disagree

Factor 1 had items (Table 16), for example ‘1 am able to plan for the lessons when | use atablet computer’,
‘I believe that teachers who use tablet computers will be able to teach better by finding online
information’ , tablet computers can expand knowledge, ‘help in bridging in and out of class contexts’, and
‘I believe that tablet computers can enhance a student’s ability toacquire content knowledge’, which
suggest that the teachers had positive beliefs about tabletcomputers. However, two other variables ‘lack
of pedagogy-based technology training programmes for teachers’ and ‘lack of training hinders teachers
from using tablet computers effectively in teaching’ suggest that the teachers would be more inclined to
use the technology if there weretraining programmes. Table 16 shows that most teachers either agreed
or strongly agreed with allthe items constituting Factor 1. It is noteworthy that there were significant
neutral responses to all the items associated with this factor. These responses are valuable in that they
translate tothe fact that the integration of tablet computers did not have a significant influence on some

ofthe teachers to lead them to have a positive or a negative opinion on the questionnaireitems.

Triangulation of questionnaire and qualitative findings will focus on these neutral responsesin order to

provide a better understanding of the teachers’ occurrentbeliefs.
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It is important to note that this factor includes attitude variables (for example 12, 13) and belief variables

(for example 14, 15, 16, 17, 18, 19). This factor loads onto teachers’ reported level of using tablet
computers that enhances students' ability to learn (Item 16) and for planninglessons (Iltem 12). It can be
inferred that teachers’ intention for using these devices was to acquire subject knowledge that would
enable them to prepare lessons (Items 14 & 15). Although the factor explains that the devices can bridge
formal and informal learning (Item 17), teachers also felt that they had issues due to their inability to
handle technological issues (Item 13).Teachers believed that the provision of technical support, technical
training and pedagogy-based technology training may make some difference (Iltems 18 & 19). Such

judgements were consistent with the circumstances and beliefs of a majority of theteachers.

Overall, this factor has made explicit teachers’ personal considerations about using tablet computers. The
teachers’ occurrent beliefs can be seen as indicative of the quality oftheir relationship with the devices.
This factor takes into consideration both the teachers'occurrent beliefs and the manifestations of these in
practice, in order to provide a better understanding of how beliefs and attitudes about tablet computers
influence teachers' practices. Although the loadings have variables which are varied, they share some

conceptualmeaning.

4.2.3 Factor 2: Teachers’ competencies and confidence-limiting beliefs

Factor 2 was given the label ‘teachers’ competencies and confidence-limiting beliefs’ which
relates to competence and attitudes towards using emerging technologies to supportpractice.

The group of items showing high loadings on the first factor is illustrated in Table 17.
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Table 17: Factor 2: Teachers’ competencies and confidence-limiting beliefs

Frequency of Factor 2: Teachers’ competencies and
confidence-limiting beliefs

Item 8: Tablet computers are a major source of...

Item 7: 1 believe that it is difficult to integrate tablet...

=
Item 6: 1 am able to use tablet computers or other... -__

Item 5: | have the necessary training and technical...

=
Item 4: | believe that | am able to provide prompt, ... |
—

Item 3: | use tablet computers to streamline...

F
Item 2: By using tablet computers | am able to... -__

Item 1: | can upload educational apps and...

10 20 30 40 50 60 70 80 90

B Strongly Agree B Agree Neutral B Strongly Disagree M Strongly Disagree

This factor is connected to many variables which convey information that teachers’ ability touse
technology (Item 1 & 6) had created dynamic learning environments which foster student-teacher
interaction. The results also supported that teachers’ self-efficacy (Item 6) may haveinfluenced their
choice of instructional strategies. Items 1 and 6 are actually associated with technology self- efficacy
(factor 3) but have loaded on this factor. Although factor analysis is a data-reduction technique, it was
unable to reduce some of the overlapping variables. In order tomeaningfully interpret a factor, it should
have at least two or three variables (Williams, Brown & Onsman, 2010), but 8 variables had loaded onto
factor 2, including Items 1 and 6, and therefore meaningful interpretation was a challenge. Nevertheless,
the researcher labelled this factor asteachers’ competencies and confidence-limiting beliefs’ because the

labelling of factors is a subjective and inductive process (Williams, Brown & Onsman, 2010).

The results also suggested that tablet computers were breaking the traditional bond between teachers
and students and changing the way they interact (Item 2). The teachers also feltthat rapport between
students and teachers is essential to learning for classroom discussions and assessing students. By
restructuring assessments and using formative feedback the teachers indicated that they wanted to
address multiple aspects of learning (Iltem 3 & 4). In otherwords, the tablet computers they integrated

allowed a richer menu of approaches to assessmentsand feedback.

Although teachers’ competencies allowed them to use tablet computers theirconfidence-limiting
beliefs suggest that integrating the technology into the curriculum was difficult (ltem 7).Judging
by their abilities, as reported through their positive responses to most of the items in thisfactor,

the teachers had the skills to use the technology but were still lacking confidence. This suggests
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424

that the teachers lacked technological pedagogical knowledge. Although this is aself-efficacy
issue, the interview responses are expected to clarify if this difficulty was due to astandardized
and mandated curriculum. The respondents identified technology training as a key componentin
a teacher's attitude and confidence when it comes to the integration of the devices into the
curriculum (Item 5). Another issue which is related to technology and practice is that ofclassroom
management as evident in the responses to Item 8. This suggests that the pedagogical reasoning
and methods for the use of tablet computers is still unclear for some teachers who believedthat

tablet are a source of distraction (Agree 27.3%; Strongly Agree45.3%).

Factor 3: Teachers’ technology self-efficacy

The third factor is referred to as ‘teachers’ technology self-efficacy’ which relates toteachers’
confidence in tablet computer usage. Self-efficacy, in this study, is a major component as ithelps
in understanding the perceived ability of teachers to use tablet computers. Factor 3 refers to the
ability or the self-perception of the teachers’ competency in using tablet computers,including
appropriate use of professional knowledge and skills. It can be postulated that teachers with
strong self-efficacy are confident in their capabilities to work effectively with technologyand

therefore integrated the technology in teaching.
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Table 18: Factor 3: Teachers’ technology self-efficacy

Frequency of Factor 3: Teachers’ technology self-efficacy

Strongly Agree
Agree
Neutral

Strongly Disagree

Strongly Disagree

Item 31: | know how to integrate tablet computers into education to increase the quality and
effectiveness of teaching

B [tem 28: | have skills in using other technologies for example using PowerPoint, video projectors,
Smartboard etc.

B Item 27:1 have professional skills for using tablet computers in teaching

The results (Table 18) show that the teachers had professional skills for using tablet computers
(Item 27) using other technologies, and knowledge of how to integrate tablet computersto
enhance quality of teaching (Item 31). These results suggest that the teachers had technological
and pedagogical knowledge. The teachers considered that pedagogical knowledge related tothe
specialised knowledge they have for creating effective teaching and learning environments forall
students by integrating tablet computers (Item 31). While pedagogical knowledge is key fora
teacher's professionalism, the teachers reported that professional competence in using
technology also involves skills which contribute to the effectiveness of teaching (Iltem 27). Whenit
comes to knowledge about how to use tablet computers and other technologies or softwareto
enhance teaching quality, the teachers again pointed to the importance of the teacher's skills
(Item 28). Once again, as was the case in Factor 1, there were significant neutral responses toall
the items associated with this factor. Results of the interviews and triangulation of questionnaire
and qualitative findings is expected to provide a better understanding of how the teachersare

differentiating between skills and pedagogic knowledge.

4.2.5 Factor 4: Integrating technology, skills, knowledge and attitude

Technology knowledge is about what a teacher understands regarding how to integrate tablet
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computers in order to improve instructional strategies and strengthen content knowledge for

students. It refers to teachers’ understanding of how to use the technology in an expertmanner.

Teachers can be considered expert in this context if they have the skills for integratingknowledge

of technology, pedagogy and content.

This factor consists of items with significant loadings, for example ‘know how to use tablet
applications or programmes’, ‘know how to use the internet to find information’, and ‘have
positive feelings towards using tablet computers for teaching’ suggest teachers’ positiveattitudes

towards integrating the technology.

Despite the high percentage of neutral responses (see Table 19) to all the four itemsassociated
with this factor, the results indicated that tablet computers seemed to fit with the pedagogical
practices of the teachers, namely their skills (ltem 26, 32, 33), and attitude (or positivefeeling)

towards using the devices for teaching and learning (Item 35).

Table 19: Factor 4: Integrating technology, skills, knowledge and attitude

Frequency of Factor 4: Integrating technology, skills,
knowledge and attitude

Strongly Agree

Agree

Neutral

Strongly Disagree

Strongly Disagree

o

10 20 30 40 50 60 70 80
B Item 35:1 have positive feelings towards using tablet computers for teaching

Item 33:1 know how to use the internet to find information to support my teaching

M [tem 32:1 know how to use tablet applications or programmes (mobile apps) which
support my teaching

H Item 26: | have personal skills to use technology tools (for communicating, using word
processor)

This factor suggests that the teachers were using their skills to use the technology as a ‘tool’ to
support or mediate pedagogical practices. The variables therefore reflect the links between
technology and the teachers’ skills to use the devices in transformative ways. However, the
neutral responses show that the teachers were moderately comfortable with thetechnology.
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4.2.6 Factor 5: Affordances and constraints

Factor 5 was given the label ‘affordances and constraints’, which relates closely to ‘perceived usefulness’
from the technology acceptance model (TAM) and teachers’ technologicalknowledge (TPACK). It also
relates to the teachers’ perception of the difficulty of using tablet computers. For the purpose of this
study, affordances refer to the resource or support that tablet computers offers teachers. It includes all
actions that are physically possible when using the devicesfor teaching. Here, constraints are the opposite

of affordances and refer to restrictions or limitations.

Findings (see Table 20) reveal that teachers were aware of the perceived usefulness of tablet
computers, for example the applicability of tablet computers or considering them asversatile
instructional tools and technological constraints such as ‘lack of content in Arabic’. Mostteachers
disagreed or strongly disagreed to these statements (see Table 19). Although the items might seem
constraints focused, the researcher assumes that disagreeing with a barrier is an affordance.
Teachers disagreed that tablet computers were not personal constraints and infact improve
teaching experience. This suggests that those who agreed to the statement (Item 23) could be
identified as the central barrier to technology uptake in classrooms. However, the respondents
attributed ‘lack of access to the internet’ as a constraint, which lead them to perceive tablet
computers as difficult to use. It can be inferred that if teachers find it difficultto use tablet
computers due to lack of access to the internet, then the perceived usefulness oftablet computer
can decrease. Such perceptions can also suggest that the teachers were strugglingto integrate the
technology. On the other hand, this response can also be perceived as an excuseon the part of

those teachers (Agree 25.3%,; Strongly Agree 30.7%).
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Table 20: Factor 5: Affordances and constraints

Frequency of Factor 5: Affordances and constraints

Strongly Agree

Agree

Strongly Disagree

-
P =

ALy — T
e
I

Strongly Disagree

0 10 20 30 40 50 60
H [tem 23:Tablet computers cannot improve teaching
experience

Item 22:1 believe that there is a lack of content
(programmes and software) in Arabic

H Item 21:1 believe that the lack of access to the internet is
one of the difficulties faced by teachers

The above responses indicate that teachers’ technological and pedagogical knowledge also
include knowing the pedagogical affordances and constraints of tablet computers and other

associated elements, such as internet connectivity and apps or online content.

4.2.7 Factor 6: TPACK reasoning

Factor 6 was given the label ‘TPACK reasoning’, which relates to using a comprehensive range of
knowledge to integrate technology in content areas. Here, TPACK reasoning refer tothe knowledge and

abilities of teachers to create content using tablet computers andtransforming teaching.

The teachers’ responses (ltem 24) indicate that their mastery of the devices to create quality content was
key to their pedagogical reasoning (see Table 21). However, judging by thesignificant number of neutral
responses, the teachers were not certain if they had the skills to access seemingly limitless online
information and plan lessons much faster by using tablet computers (Item 25). The findings confirm that
the teachers were also concerned with the contextual constraints, for instance the lack of knowledge in

teaching all practical subjects (Item 34).

Table 21: Factor 6: TPACK reasoning
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Factor 6: TPACK reasoning

Strongly Agree

Agree

Strongly Disagree

N
e
Neutral |
—
Strongly Disagree X T/

o

10 20 30 40 50 60 70
Item 34: | lack knowledge in using tablet computers for teaching all subjects

B [tem 25: | know that | have the skills to prepare high quality lessons more quickly by using
tabletcomputers or other technology tools

H Item 24: | know that | have the skills to prepare high quality lessons by using tablet computers
or othertechnology tools

4.2.8 Summary

In summary factor analysis was used to identify factors or latent constructs from the descriptive data
while principal component analysis was used to transform the correlated variables intoa smaller number
of components. The six factors were teachers’ occurrent beliefs, competencies and confidence-limiting
beliefs, technology self-efficacy, integrating technology, skills,knowledge and attitude, affordances and
constraints, and TPACK reasoning. The findings reveal that the majority of the participants had positive
attitudes towards tablet computers and had the skillsto use the technology but lacked training to
translate their skills and knowledge into practice. The teachers incorporated the tablet computers to
enhance their pedagogical practices and make connections to their beliefs about the technology by
adjusting their attitudes towards thedevices and integrating them into the classroom. The teachers were
aware of the affordances and constraints of the technology and used their professional and pedagogical
knowledge and skillsto use the devices. Although the quantitative results provided a summary of the
teachers’frequency of response and helped identify the six factors, they also form the basis of additional
inquiry. The following sections, which focus on qualitative findings, delve more deeply into different
aspectsof the research issues relating to, for instance teachers’ beliefs, attitudes, knowledge and skillsto

integrate tablet computers in classrooms.
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4.3 Phase two: Qualitative Interviews

This section presents the data analysis framework for the interview data and an analysis ofthe
results. As indicated in the research methodology chapter, a semi-structured interviewschedule
was used to collect data from fifteen teachers in intermediate schools in Kuwait. The aim of
analysing the collected data was to gain an understanding of teachers' beliefs and attitudes
associated with the adoption of tablet computers for teaching and learning. Whether the
deployment changed teachers’ pedagogical approaches, and the challenges facing theteachers.
The qualitative data was thematically analysed using inductive and deductive approaches (see

Chapter Three - Research Methodology) and the chapter presents the main themes andfindings.

43.1 Qualitative data preparation

The researcher used an audio recording device to capture the words of the participantsin
interviews and observation. With a recording, the interviewer was able to focus on listeningand
responding to the participant, without being distracted by needing to write extensive notes
(Stuckey, 2014). The data was analysed using Microsoft Word. A word-processed documentwas
created after closely listening to the audio recording of the interviews. The responses werein
Arabic and had to be translated into English. In order to become familiarised with the data,the
researcher personally transcribed the audio files, which were played over and over to check the
accuracy of the transcription. Verbatim transcriptions of the data ensured establishing reliability,

dependability, and trustworthiness of the study (Stuckey, 2014).

The data preparation also involved anonymising the data (Jamieson, 2016) by ensuring thateach
participant's name was replaced with a code (for example T1, T2, T3 and so on). The master listof
the teachers’ names and the codes assigned to them were stored in a secure location to avoida

breach in confidentiality.
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43.2 Integrating inductive and deductive procedures

In mixed methods research quantitative and qualitative approaches are used. Adeductive
approach is normally used to test pre-conceived ideas and a researcher normally starts by
reviewing existing theories about a phenomenon (Johnston, 2014). On the other hand, an
inductive approach is used for developing new theory or explaining the phenomenon
(Jamieson, 2016). The aim of the research in this study was to address the research
guestions and explore associations between teachers’ beliefs and attitudes towards tablet

computers as well astheir knowledge and skills in using the devices.

In the current study, a hybrid approach to thematic analysis was used by adopting bothinductive and
deductive procedures. The integration of both the inductive and deductive procedures isalso referred to
as abduction (Lewins & Silver, 2014). The researcher started the analysis with predetermined categories,
for example, theory or concept driven and derived categories inductively during data analysis (Hamad,
Savundranayagam, Holmes, Kinsella & Johnson, 2016). The study incorporated both a data-driven

inductive approach as well as a theoretical deduction approach (Fereday & Muir-Cochrane, 2006).

433 Thematic analysis

The rationale for using thematic analysis is that it can identify patterns of meaning across a dataset, in
response to research questions (Braun & Clarke, 2006). The thematic analysis consisted of six phases, as
suggested by Braun and Clarke (2006): getting acquainted (familiarising oneself) with the data by reading
and re-reading it and making notes to record initial ideas; generate initial codes by highlighting specific
aspects of the interview responses and observation schedules; searching for themes by gathering all
coded data related to each potential theme; review the themes; refine the reviewed themes and
renaming them; and finally producing the report which involved selecting rich, compelling excerpts from
the interview transcripts and field notes/memos. The final stage involved connecting the main categories

to each other, interpreting data and writing the narrative.

After familiarisation with the data during transcription, the next step involved breaking the data down and
looking for parts of the transcripts that were relevant to the research questions. Colour coding was used

to highlight the text which was then categorised and formatted into tables so that it could be used in the
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data analysis process. In doing so, the researcher was able to forma general impression of themes

contained in the data. Not all themes were based on prior reading of the literature and the responses to
the questionnaire items. Memos were created to notethe initial themes that emerged. Member checking
with the teachers helped in increasing the accuracy of their narrative or experiences (Hammersley &
Atkinson 2007). For example, one of the teachers was asked about the nature of pedagogy-based
technology training that theyneeded and in response the teacher (T6) elaborated that there was the need

for training that would allow them to deliver truly flexible, personalised learning andteaching.

The researcher sought review and feedback from the teachers during the interviews, in orderto reduce
biases. Member checking, or respondent validation helped in analysing the initial propositions and
confirming the researcher’s interpretations. The process involved checking ifthe key themes and findings
were consistent so that it could be confirmed by the teachers. When a theme was identified which
seemed to indicate a certain aspect of teachers' beliefs and attitudes, the researcher asked respondents
to clarify the accuracy of the responses or findings viamember checking. This chapter contains examples

of how the participants’ perspectives and experiences were revealed.

4.3.4 Interview Results

This section is a narrative which clarifies the process of analysis of the research data. The stories told by
the teachers about their perceptions of tablet computer integration werethematically analysed by
dissecting them into themes that develop a general knowledge narrative. Themain goal of the data
analysis was to answer the research questions. The analysis eventuallyrevealed nine main themes and

sub-themes. (See Table 22)

Research question Themes Deductive/Inductive
RQ1. What are teachers' Affordances. Deductive
beliefs and attitudes Teachers’ dispositions. Inductive
associated with the initial - - -
Self-efficacy belies. Inductive

adoption of tablet .
) Sub-theme: Lack of self-efficacy.
computers for learning and

instruction? Self-efficacy beliefs. Inductive

Sub-theme: Increased self-efficacy.

Self-efficacy beliefs. Inductive

Sub-theme: Collective efficacy.

RQ2. How has the Increased communication and collaboration. Inductive
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Research question Themes Deductive/Inductive
deployment of tablet Alters teaching practice. Inductive
computers influenced or Fosters authentic assessment. Inductive
changed teachers’

. . | TPACK skills. Deductive
pedagogical approaches in
. . Sub-Theme: Skills to teach self-regulation.
intermediate schools?
TPACK skills. Deductive
Sub-Theme: Technological and Pedagogical
knowledge.
TPACK skills. Deductive
RQ3. What are the Sub-Theme: Technological and
challenges facing teachers |Pedagogical knowledge.
who use tablet computers [ |nagdequate policies. Inductive
for teaching in intermediate | 5 b-Theme: Lack of adequate training.
’
school classrooms? Inadequate policies. Inductive
Sub-Theme: Lack of support.
Inadequate policies. Inductive
Sub-Theme: Lack of autonomy.
Inadequate policies. Deductive
Sub-Theme: Mandated curriculum.
Actual and envisioned barriers. Inductive
Sub-Theme: Source of
Actual and envisioned barriers. Inductive

Sub-Theme: Lack of

Table 22: Main themes and sub-themes and related research questions

The design of this network of themes involved in-depth repeated analysis and was geared

towards answering the key research questions. The findings are arranged thematically to

highlight key findings. Those themes, organised by research questions, are explored further in

thefollowing sections.

RQ1.

tablet computers for learning and instruction?

The themes that provided the answers to this research question were affordances, teachers

What are teachers' beliefs and attitudes associated with the initial adoption of

dispositions, and self-efficacy beliefs (and sub-themes lack self-efficacy, increasedself-

efficacy, and collective efficacy).
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43.4.1 Affordances

This theme refers to teachers’ beliefs about the real and possible uses or limitations oftablet computers
as technological tools for teaching and learning. Affordances refer to the qualitiesor properties of an
object or product, for example, tablets that define its possible uses or how itcan or should be used, for

example, for teaching learning or for entertainment purposes.

When asked about their experiences in adopting tablet computers, most teachers felt thatthe devices
provide multimodal affordances such as: user-centred apps, interactivity andcreativity. One respondent

was of the belief that tablets afforded digital reading:

“Initially, | thought that tablets cannot replace paper-based text books. Recently e-
textbooks have been introduced for students. The Ministry of Education, along with a
software development firm called ReDSOFT, have created a very appealing and
remarkable app available on Apple devices. It allows students and teachers todownload

all the books for all grades.” (T1 on 6/5/2017)

This response indicates that paper-based textbooks were not used, as tablet computers havethe
potential to hold hundreds of textbooks, and this technology allows students to interact with
these books. It also demonstrates that government run intermediate schools in Kuwait have
begun transitioning from paper textbooks to digital learning environments. The teacher was
grounded in the belief that the rationale for the introduction of tablet computers was because of
its potential for making available interactive book apps. By suggesting that the apps were
‘appealing’ and ‘remarkable’, the teacher was making it apparent that the design features ofthe

apps can alter the nature of learning, for example enhance visual and auditory learning.

One teacher considered tablet computers as enhancing creativity:

“... ideal for teaching practical subjects such as electricity and renewable energy. My
students are using illustration apps such as SmartDraw for creating electrical diagrams.
They are doing this instantaneously which is not possible with other technologies.” (T2 on

10/5/2017)

The teacher saw the possibility of integrating the devices to allow students to use interactiveapps to draw
diagrams. In other words, the teacher was implying that tablet computers were integrated to address

visual and auditory modalities, as well as to engage students. T12 was another teacher who experienced
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students “using electrical drawing software and using free pre- drawn electrical templates to draw

diagrams”. (T12 on 21/5/2017)

Other affordances that the teachers attributed to tablet computers were: portabilty (T7 on 13/5/2017,
T13 on 20/5/2017), convenience (T1 on 6/5/2017), encourages students to become independent learners
(T6 on 11/5/2017), appeal to students who prefer touch screens (T14 on 17/5/2017; T15 on 25/5/2017),
enhance “creativity” (T12 on 21/5/2017), and extend learning beyond classrooms (T7 on 13/5/2017, T13
on 20/5/2017). By describing the characteristics of tablet computers, all these teachers were claiming

that they were aware of its affordances to supportlearning.

The portability of the devices also allowed teachers to take learning out of the classroomand

provide positive reinforcement for learners.

“The tablets allow slow learners to download the videos and watch them at home to

better understand the concept.” (T2 on 10/5/2017)

This teacher was claiming that tablet computers were useful because of his belief in itsrelevance outside
the classroom. T2 was making it clear that the portability affordance of the tablet computers was being
harnessed to support differentiated learning or providing learning tasksthat support the different learning

goals, styles, attitudes and abilities of students.

Three teachers, who were interviewed, pursued a shift to personalised learning becausetablets can be
used for “one-to-one” learning because all students have access to these devices. “Tablets also are flexible
as | can design lessons specifically for one particular student” (T8 on 14/5/2017), “send content” (T10 on
15/5/2017) “such as lessons and course materials” and use it for “assessment” (T11 on 23/5/2017). These
teachers had taken advantage of the affordances of tablet computers with the knowledge that theycan

quickly deliver engaging material to the students in real time, in just a couple of taps.

Teachers also commented that student preference was a positive element linked to usingthe devices.
Although (T9) a teacher with 9 years’ experience, lacked training, he was willing touse “tablets for
teaching” as these technologies are used by students “in their daily lives” (T9 on 16/5/2017).Similar
views were expressed by another teacher who stated that young learners develop the competence to use
technology naturally through observation: “Unlike most technologies, tablets provide more opportunities
for students as they do not need any training” (T10 on 15/5/2017). Thiscomment must have been based
on the teacher’s assumption that students are habitually involved with these devices, to use technology
intuitively and not necessarily as a learning tool. However, one teacher voiced concern by stating that

students need direction and that teachers have to provide assistance to facilitate knowledge acquisition:

“Tablets and other technologies allow students to get more information as comparedto
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traditional learning but the students need guidance.” (T10 on 15/5/2017)

This is a significant finding because the teacher was personally convinced of the affordances of tablet
computers but was equally aware that students need support in order tounderstand concepts, although

they are practiced users of digital technology.

4.3.4.2 Teachers’ dispositions

This theme refers to the characteristic attitudes of the teachers: both positive and negative.The teachers’
dispositions were guided by their beliefs and attitudes towards technology. Teachers' attitudes towards
tablet computers, for the purposes of this study, include the value theteachers place on the importance
of these devices for teaching and learning, as well as the perceived ease and convenience of the

technology.

Five teachers (T1, T2, T5, T6 and T10) mentioned that their own attitudes and beliefs, as wellas
knowledge and skills, were the strongest contributory factors to their abilities to integratetablet
computers. Few examples of such responses were that “tablets inspire action” (T1 on 6/5/2017) and
“increased confidence” (T6 on 11/5/2017) in using the devices for teaching. Similar opinions were voiced

by otherteachers who felt confidence in their ability to engage students:

“Whenever | give students some homework, it stimulates personal interest.” (T2 on 10/5/2017)

“I want to deliver lessons to students incorporating interesting and stimulating tasks.” (T5 on
8/5/2017)

The teachers were giving assignments or delivering lessons with an encouraging attitude sothat the
tablet computers would kindle students’ personal interest in carrying out their tasks. Thetwo
comments (T2 on 10/5/2017, T5 on 11/5/2017) indicate teacher attitude and the ability to foster
the positive attitude of students towards learning. Teachers’ knowledge and skills development was
evident inthese responses as they wanted to successfully align the technology with content and
pedagogy aswell as their objectives. Overall, these teachers considered tablet computers as

instructional tools that can enhance student learning.

One teacher’s attitude to extended learning was that students should acquire knowledge outside of the

traditional classroom methodology:

“I do not want students to receive all the information from me.” (T5 on 11/5/2017)

The intention of this teacher was to provide a supplementary learning environment for students.
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The teacher viewed learning from a new perspective and belief that technology-supported

environments are places where students can acquire additional knowledge.

For other teachers (T5 with three years’ teaching experience and T10 with four years’ experience), the
main reason for integrating tablet computers was to positively impact students. They were “open to
change” (T10 on 15/5/2017) and “not resistant to tablets or change, unlike many teachers in Kuwait” (T1
on 6/5/2017). These respondents strongly believed that they were more willing to try or apply tablet
computers. However, there were three teachers with negative attitudes. An interesting theme that
emerged from their responses was the need for relevance. Teachers (T3, T4 and T9) considered thatthere
was not a clear underlying pedagogical focus for using tablet computers, which reduced this technology's
relevance: “I think tablets are not relevant for teaching my subject” (T3 on 7/5/2017). Thisteacher
perceived that tablet computers were not ideal for “seriously browsing the Internet” and thatthey are
“only good for casual browsing” (T3 on 7/5/2017). This remark indicates that tablet computers were
being used by students for irrelevant browsing. On the surface, the teacher was implying that by casually
browsing the Internet the students were only gaining factual knowledge. During the respondent validation
process, the researcher received feedback from the informant (T3 on 7/5/2017)that although serious
browsing was better for analytical skills the students would not usetechnology for that purpose. Another
teacher remarked: “I do not think that tablets are relevant or can change my style of teaching” (T4 on
9/5/2017). The responses of T3 and T4 demonstrate that they had deeper inner beliefs. In other words,
they did not want to use tablet computers because they believed that the devices would change their
teaching style. There was a sense of unwillingness on both respondents to use the devices to complement
teaching. When asked about the usefulness of tablet computers, as compared to other technologies, one
teacher replied that the deviceswere “only a substitute for other existing technology” and not “as
functional as compared tolaptops” (T4 on 9/5/2017). Most importantly, there was the belief that these
devices had not altered their “teaching style or practices” (T3 on 7/5/2017). The disposition of the
teachers (T3 and T4) was that they were notwilling to adopt tablet computers as they did not want to

change their pedagogical practices.

The above responses show that tablet computers were not central to these teachers' teaching beliefs.
Teacher (T4 on 9/5/2017) attributed the inability to use tablet computers to lack of training, whichwas in
contrast to many teachers who were able to learn to use the devices by independently exploring the
device’s capacity. Yet another respondent, who did not have a positive attitude, remarked: “/ don’t like
students copying answers from tablets” (T9 on 16/5/2017). Although this could applyto any medium of
access to information, the comment does identify and show the teacher’s awareness of the ease of
plagiarism that mobile technologies provide. The same teacher (T9)also evaluated the technology and its

fitness for purpose:

“I think not all apps found on tablets are valuable for the students. | would rather look atother
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resources which | can readily access.” (T9 on 16/5/2017)

This again suggests that the teacher was reluctant to use the tablet computers as the beliefwas that these

technologies were not entirely suitable to the pedagogical needs ofteaching.

In the perspectives of teachers (T3, T4 and T9), the use of the tablet computers is limited asthey view it as
an ineffective replacement for traditional teaching methods or other technologies. Their bias against
tablet computers leaves them unused in the classroom. Moreover, they did not appear to realise that the

traditional boundaries of the classroom have expanded beyond the classroom.

43.4.3 Self-efficacy beliefs

For the purpose of this study, self-efficacy is defined as teachers’ beliefs in their own abilityto influence or
achieve certain outcomes in children by integrating tablet computers. The three sub-themes which were
merged to create this central theme are lack of self-efficacy, increased self- efficacy and collective self-
efficacy. This theme provides answers to the research questionby portraying how teachers feel, think,

motivate themselves and behave when integratingthe devices in classrooms.

43.4.4 Sub-theme: Lack of self-efficacy

Lack of self-efficacy refers to teachers’ lack of confidence in integrating tablet computers. They are
unsure of their capabilities and therefore avoid, resist or feel less confident in usingtablet

computers.

A small group of teachers (T3, T4 and T9) who also happened to have lowest perceived self- efficacy
compared to the rest of the sample, treated technology with distrust and saw itas potentially
impractical. The following comments provide sufficient evidence indicatingteachers’ lack of self-

efficacy in using tablet computers:

“It can be a challenge to motivate students to do activities at home to prepare or extendtheir

learning.” (T3 on 7/5/2017)

“I need technological skills, the skills to create content and also teaching skills. | have notfully

acquired the skills.” (T3 on 7/5/2017)

The beliefs of these teachers suggest that they did not have positive attitudes. By claiming that it
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was difficult to motivate students to learn independently, the teachers demonstrated a lack of

confidence in the ability to promote students’ learning. Teachers (T3 and T 4), although skilledin

the classroom and in pedagogy, doubted their skills:

“I still think that the conventional skills were better than technology skills.” (T3 on 7/5/2017)

“I am very uncertain about my ability to effectively teach my students using tablets.” (T3 on
7/5/2017)

“I have been told my colleagues that tablets have made them change from being conventional

teachers to those who adopt new methods. | hope that this will happen tome.”(T4 on 9/5/2017)

When questioned in the interview, the teachers’ responses suggested that they were uncertainif they
had the right skills to respond to students. The fear and apprehension towards technological change
may have influenced the technology self-efficacy of one teacher, as illustrated by the following

comments:

“I am learning to use tablets for teaching, but it is slow. | am afraid that | may not do justice tomy

job. Also, | don’t want to make mistakes in front of my students.” (T4 on 9/5/2017)

“I am anxious that | am not a person who can fix technical issues while teaching with tablets.Also,

I am afraid of taking the risk of using tablets in classrooms.” (T4 on 9/5/2017)
“I don’t want to lose control over my students or my teaching.” (T4 on 9/5/2017)

Being a self-proclaimed low technology self-efficacy participant, teacher (T4) shared how his
attitude towards tablet computers restricted its use for teaching and learning. The fear oflosing
control of the classroom seemed to have frustrated this teacher. While acknowledging that
tablets are useful, T4 admitted being technologically challenged. However, this teacher (T4)who
had taught for eight years had aspirations for adopting the technology. Yet anotherrespondent

with a similar attitude was of the opinion that he was unable to change his pedagogicalstyle:

“I am finding it difficult to change my style. How can | get them to learn about a topic orconcept

by going out and finding information for themselves?” (T9 on 16/5/2017)

This teacher, who was used to traditional teaching practices, had confidence issues with
technology, for instance in adapting teaching to the classroom or motivating students toacquire

knowledge on their own.

The personality traits identified as a result of the interviews were that the teachers (T3, T4 and

T9) were not innovative, lacked determination and did not want to berisk-takers.
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4.3.4.5 Sub-theme: Increased self-efficacy

Six out of the fifteen teachers had higher self-efficacy levels and were more committed. They had

strong beliefs in their competencies to use tablet computers.

During the interview, one teacher (T1) with five years of teaching experiencestated:

“Most teachers like me have taken our own initiatives and learnt how to use the tablets for

teaching through trial and error.” (T1 on 6/5/2017)

This suggests that T1 had very high technology self-efficacy. Other teachers, who reportedan

overall sense of growth in efficacy in using tablet computers, remarked:

“Initially | was a little nervous, to be honest. | still had to learn myself before using it.”(T1 on
6/5/2017)

“I have begun to feel that | am using tablets far more than | used to. | acquired the skills on my

own.” (T12 on 21/5/2017)

They attributed their success to their efforts as well as their knowledge and skills. Theywere
confident in their abilities (T5 on 11/5/2017) to use the tablet computers for creating lessons
(T13), communicating and assessing students (T14 on 17/5/2017), and use the devices “to work

in partnership withthe students” (T15 on 25/5/2017).

4.3.4.6 Sub-theme: Collective efficacy

Another key theme that emerged was collective efficacy, between teachers and students, in terms
of tablet computer usage. Students and teachers working together were able tofind solutions to
problems which was a key element in fostering the development of collective efficacy. Collective
efficacy refers to the beliefs of teachers that they can actively engage students in order to have a

positive effect on the learners.

Teachers worked with peers/colleagues and students as partners to solve problemsassociated

with using tablet computers as pedagogical tools, as the following descriptionindicates:
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“I have begun acquiring the skills to use it for creating lessons, teaching, monitoring and assessing

students. My colleagues help me.” (T4 on 9/5/2017)

Others, for instance T8, a teacher with four years teaching experience, learnt from fellow
colleagues how to use his device, while T12, a teacher with three years teachingexperience,
taught other colleagues and students. The teachers also approached students to help themin

using the tablet computers. One teacher, who was not ashamed of such actions, reported:

“when navigating with tablets | sometimes face difficulty [hesitates] ... | am more used tolaptops.

The kids help me in the classroom.” (T7 on 13/5/2017)

The reason provide by one teacher for approaching students was because of the belief thatyoung
learners are “far better at using hand held devices such as tablets”, and as the students were

willing to help they took advantage of the opportunity (T12 on 21/5/2017).

The responses indicate that although the teachers did not have technological skills orknowledge,
they had confidence that their lack of skills did not have a detrimental effect in terms of

avoidance of teaching the subject.

RQ2. How has the deployment of tablet computers influenced or changed teachers’ pedagogical

approaches in intermediate schools?

The themes that provided the answers to this research question were increased communication
and collaboration, alters teaching practice, fosters authentic assessment, and TPACK skills (including

sub-themes technological and pedagogical knowledge, and skills to teach self- regulation).

4.3.4.7 Increased communication and collaboration

This theme refers to the possibility of using tablets to communicate with one another, workin groups,
share ideas, and solve problems. Teachers’ responses demonstrate that there was improved
communication with students. There were several instances when collaborationtook place. According to

teacher (T2) with three years teachingexperience:

“l encourage students to learn by using tablets and correct them if they provide wrong answers. |
have been corrected too.” (T2 on 10/5/2017)

This is about collaborative learning, as it gave the teacher the opportunity to learn fromthe process and
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to correct misunderstandings.

Tablet computers provide instant access to social networking and teachers used the appsfor

communication. For instance, one teacher who collaborated on a daily basis claimed:

“I created a Facebook page for the class and asked all students to use their tablets to
communicate via Messenger.” (T14 on 17/5/2017)
This teacher considered communication with students important in order to facilitate learning. Like T14,
there were seven other teachers who used their devices to facilitate the desiredgroup interactions.

According to one teacher with four years teachingexperience:

“Sometimes | have problems with the apps. | talk to the students and we try to figure itout
together.” (T10 on 15/5/2017)
To apply learning in the classroom, the teacher depended on the support of his students. Other teachers
used the tablet computers to “connect” or “interact” with their students and learn together (T7 on
13/5/2017, T11 on 23/5/2017and T14 on 17/5/2017) as they felt that the interactive devices gave them
“greater freedom” to share ideas (T13 on 20/5/2017) and offer feedback to students (T6 on 11/5/2017,

T15 on 25/5/2017). They appeared to thrive on frequent dialogue.

This is real collaborative learning which benefits everyone. These teachers were using technology to not
only communicate with students but also to store and retrieve class materials. Teachers who integrated
the tablet computers facilitated constant feedback, which enables students to learn through discussion,
clarification of ideas and evaluation of others’ ideas. This theme can be categorised as an affordance as it

supports communication and also teaching by enhancing and extending the teachers' abilities.

4.3.4.8 Alters teaching practice

This theme refers to how tablets have changed teachers’ teaching practices. These devicesalter the
way teachers interact with students. There is a change in teachers’ role also; rather than lecture
students, teachers can now engage students in discussions. Instead of designinglesson plans alone,

teachers can ask students to offer theirinput.

There were also teachers who recognised significant modifications in their practice that were associated

with tablet computer use. In the views of oneteacher:

“I want students to interact. My relationships with my students changed. My style is tosupport

students. Using this new style, | offer guidance instead of lecturing. Whenever I lectured inthe
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past | have seen students feeling sleepy.” (T1 on 6/5/2017)

T1 was suggesting that by offering scaffolds or providing support, students could progressively
move towards stronger understanding. This again is one of Vygotsky's ideas. One teacher who co-
constructed knowledge with learners by using tablet computers commented that the intention was
to build relationships with them (T8 on 14/5/2017). These responses (T1 and T8) show there are

changesin teachers’ instructional relationships with students.

A teacher with four years’ experience claimedthat:

“The integration of tablets in my school has increased my pace of learning and the need touse

these new technologies.” (T7 on 13/5/2017)

This response suggests a connection between the teacher’s beliefs about teaching practicesand
technology implementation practices. There were other teachers like T1, T7 and T8 who had
positive attitudes. According to T7 (on 13/5/2017), students can learn independently if tablet
computersare integrated and if they are provided with assistance. This teacher also indicated the

development of a positive attitude and growth over the years:

“I have over the past few years watched them clicking away on their devices, chatting during class

intervals, | wanted to use this to my advantage.” (T7 on 13/5/2017)

This is indicative of an adaptive and enabling behaviour. The teacher was enabling the studentsto
acquire conceptual, social, and practical skills. There was also evidence that the teachers

interviewed were keen on moving away from traditional teaching methods:

“I am one who wants students to become active learners and not depend always upon me. The
national curriculum for this subject requires that teachers use the prescribed textbooks andimpart

knowledge to students. | am against this.” (T12 on 21/5/2017)

Likewise, teachers also did not want students to approach them for everything suggestingthat students
were encouraged “to search online, watch videos, make notes and to begin to develop new resources”
(T13 on 20/5/2017). The teachers integrated the devices in such a way that it matched theirown teaching
philosophies and delivered content, for instance they provided feedback “even during the weekend and
on holidays” (T15 on 25/5/2017), assessed students and posted class schedules (T14 on 17/5/2017),and
allowed students to “engage in social and class-related conversations” (T14 on 17/5/2017). Two teachers
in particular (T14 on 17/5/2017 and T15 on 25/5/2017) indicated how the use of tablets can help them

take their roles as teachers beyond the classroom.
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A teacher, with over 8 years of teaching experience, who was reluctant to use tablet computers
also believed that these technologies were very important in education and for students ‘future

success:

“l understand that when | use these skills in classrooms | can help students to acquire theskills

they need in future life.” (T3 on 7/5/2017)

According to another teacher:

“I realise that if | use traditional educational practices | may not have the skills to effectivelyteach

these students who are used to tablets.” (T9 on 16/5/2017)

Although these two teachers lacked skills they had aspirations that there was the need to acquire
the skills suggesting that they hoped to alter their teaching practices. On the contrary,teachers
who had already acquired the skills and had the confidence were intending to use tablets totheir

advantage. For instance, one of the teachersremarked:

“I don't want to stand up and teach the way that | used to. Initially | never liked students stopping
my lecture and asking questions. It was always me that asked questions, not the students. That

has changed now.” (T5 on 11/5/2017)

Another teacher added:

“I prefer an indirect approach. That which encourages students. That which involves the

technology that students prefer.” (T10 on 15/5/2017)

Other respondents gave students more freedom, after they had integrated tabletcomputers:

“Although schools have provided students with tablets, | also allow them to bring their own. Iwant
my students to have the freedom to use their devices and to work at a speed that is comfortable to
them. Not just in classrooms but also from home. They can then discover whatthey want to learn

from the lessons | created for them or search online for other sources.”(T6 on 11/5/2017)

“After | started using tablets | have stopped setting rules or controlling students.”(T12 on 21/5/2017)

“I give students choices. | did not do this when using conventional teaching methods. | allow them

to make decisions whether it is right or wrong because only then can they learn. Tablets allow
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them to learn this way.” (T11 on 23/5/2017)

The above responses indicate that by embracing new methods of teaching (T2, T8, T10), the
teachers were able to adapt their teaching styles, for instance by giving students more
independence as well as more options and choices so that they can reflect on their owninterests
and preferences and learn on their own. They were planning more interactive and creative
opportunities for their students. The teachers did not intend to use the device in traditional 'drill
and skill' ways but wanted to leverage the unique potentials of the tablet computers tosupport
student-centred learning. Overall the teachers wanted to suit students’ learning styles (T11 on
23/5/2017) or meet the needs of students (T6 on 11/5/2017, T7 on 13/5/2017). These teachers
consistently portrayed a positiveattitude. One particular response from a teacher with six years’

experience standsout:

“If my teaching practices are not tuned to the needs of the children, then tablets won’t work inthe
classroom. | have to do more than provide content. | have to create content, engage studentsand

make them more attentive.” (T15 on 25/5/2017)

However, one teacher (T1) went on to share thoughts about how some teachers were unableto

do what most teachers were doing:

“It is difficult to change the beliefs of some of our teachers who are used to traditionalteaching

practices.” (T1 on 6/5/2017)

T1's comment indicates that teachers in Kuwait generally are not keen on changing theirmindset,
or in other words willing to change their beliefs. In effect, according to this teacher mostteachers in
Kuwait want students to be simply passive recipients, devoid of vigour and engage in memorisation
or rote learning to succeed in exams. This teacher’s argument is that changing teachers' views is not
easy as their beliefs come from the experience that they brought into these beliefs. In other words,
T1 was claiming that teachers were not interested in alteringtraditional practices or tilting the
balance in favour of a more student-centric learning environment by adopting tablet computers in

classrooms.

Besides wanting to change their pedagogical styles, the teachers also wanted to “get involvedin
curriculum design” as they were “the ones actually implementing tablets in classrooms” (T1).This is about
updating the curriculum to accommodate tablet computers in a 'new' pedagogical approach required by
new and emerging technologies. The researcher sought clarification from the informant during
respondent validation and T1 suggested that although teachers had high expectations they also wanted a

more participatory approach to curriculum development, which is lacking in Kuwait.
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The overarching theme ‘alters teaching practice’ is a key finding. Teachers in Kuwait who used to control
access to knowledge are now transforming themselves into facilitators or enablers;they are not seen to
be controllers who set rules. Most teachers (n=12), barring a few (n=3) were guiding students on how to
learn using tablet computers, search for information or content, engage in dialogue or discussions, and

shareideas.

4.3.49 Fosters authentic assessment

Traditional assessments place importance on standardised tests that are supposed to
demonstrate students’ learning capabilities. Teacher participants (T2, T6, T7, T8, T11, T12and
T15) in this study reported that they used tablet computers to assess and evaluate theirstudents’
meaningful intellectual accomplishments or knowledge of subject matter. They encouraged
problem-solving skills, social skills, and attitudes that are used in a real-world, or simulation ofa

real-world situation.

A teacher who reflected on past experiences explained how student assessment haschanged

after the introduction of tablets computers:

“Prior to the introduction of tables, | used to take time to assess students. Now | do not use paper-

based tests. | assess them whenever required immediately in the classrooms.” (T2 on 10/5/2017)

According to this teacher, the rationale for adoption of tablet computers was to assessstudents
and provide immediate feedback. This teacher also wanted students to access informationfrom
the tablets (T2 on 10/5/2017). Other teachers used the devices to change the assessment

experience for students:

“I not only use tablets for teaching but also for assessment. The way | assess my students has also

changed because | do not rely only on paper-based tests, but also via tablets.” (T6 on 11/5/2017)

“I don’t believe only in giving tests to students. | want to assess their performance continually, not

on one day.” (T7 on 13/5/2017)

These teachers were against administering standardised paper-and-pen tests to evaluate
students. This suggests that tablet computers are gradually shifting the paradigm from paper-pen-

based to computer tablet-based systems of examinations in Kuwait.

There was also a strong dislike of the standardised curriculum (T8 on 14/5/2017). Teachers
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wanted creativity in the regular school curriculum and were of the belief that the integration of

tablet computers could help in enhancing ingenuity. One teacher, a harsh critic of the curriculum

prescribed bythe Ministry of Education, retorted:

“Traditional teaching approaches are based on the nationally mandated curriculum and the
achievement of individual students. However, tablets are different. | use it for assessments butnot

to test the performance of individual students.” (T8 on 14/5/2017)

When asked to clarify, during an informant feedback session, T8 (on 14/5/2017) claimed that
schools have to question the traditional academic and didactic schemes developed by curriculum
developersin Kuwait. Other teachers used apps to nurture students’ problem-solving skills by
encouragingthem to draw diagrams and answer questions independently (T11 on 23/5/2017 and

T12 on 21/5/2017).

Using tablet computers was seen by teachers as providing choice and feedback for the students.
Two teachers (T7 and T8), who used tablets in innovative ways, remarked that they encouraged

students to use tablet computers as “clickers”, a classroom response system.

T8 claimed:

“I porompt the class, allow students to answer questions. | receive the responses automatically from

the students on my tablet.” (T8 on 14/5/2017)

T7 provided the justification for the use of this response system by saying that it enabled students
to “answer questions” and allowed the teacher to provide “feedback” on a student’s progress (T7
on 13/5/2017). These two teachers talked about how much better it was to have a way to provide
students with immediate feedback. They conveyed the feeling that tablet computers allowed them
to provide immediate feedback and helped their students understand concepts faster. Asimilar

sentiment was voiced by T15:

“I also use my tablets and the cloud to set, collect and grade work online. Students do not haveto
go through stress waiting for results, as through tablets they can have instant access to grades

and feedback than via a laptop.” (T15 on 25/5/2017)

The responses that helped generate the theme ‘fosters authentic assessment’ demonstrate that
by integrating tablet computers the teachers were one touch away from student assessmentand
classroom management. Moreover, the teachers seemed to be empowered, as thetechnology

allowed them a reprieve from tedious grading.
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4.3.4.10 TPACK skills

There were responses which were categorised under a theme defined as TPACK skills. TPACK or
Technological Pedagogical Content Knowledge is an amalgamation of teachers’ knowledge of curriculum
content, general pedagogies, technologies, and contextual factors that influence learning (Koehler &
Mishra, 2008). For the purposes of this study, these skills include the ability to use tablet computers to
engage students to access information, judgmentally assess the usefulness of the information, analyse it
by sharing and discussing the information, and communicate the information to other students. Teachers
need these skills (for instance skillsto teach self-regulation and technological and pedagogical knowledge
which incidentally are thetwo sub-themes) to respond to the developing expectations of students, and to

take advantage ofthe opportunities afforded by tablet computers.

4.3.4.11 Sub-theme: Skills to teach self-regulation

Self-regulation is important because of the part it plays in teaching students how to control their learning
environment. The teachers also indicated a belief that integration of tabletcomputers allows students to
take control of their own learning as self-regulated learners and work independently to meet specific

goals. The strategies used by the teacherswere:

“I do not interfere in their learning when they use tablets. | want them to search andfind

information on their own. | have the skills to guide them.” (T1 on 6/5/2017)

“l incorporate tablets to allow my students to assume responsibility for their learning. | do not
want to direct the lesson unlike most teachers in Kuwait. | attempt do make themindependent

learners. They can do lessons on their own.” (T7 on 13/5/2017)

“Tablets allow students to construct knowledge on their own ... but teachers have to guidethem.”

(T9 on 16/5/2017)

“I assist students but do not interfere too much in what they do.” (T11 on 23/5/2017)
The intention of the teachers was to empower students and give them ownership and responsibility for

their learning by having them independently perform the tasks once theywere shown how.

“I show the students how to use conversion apps such as Electrical Converter and theystart
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searching for similar apps and discover it on their own.” (T5 on 11/5/2017)

“I want the students to learn on their own.” (T12 on 21/5/2017)

These strategies are student-centred, and inquiry based, which results in students gradually becoming
more autonomous. Overall, the teachers’ perceptions of the pedagogical opportunities and pedagogical
use of tablet computers seem to focus on motivating students, to keep themon- track towards their

learning goals and accomplishing academictasks.

4.3.4.12 Sub-theme: Technological and Pedagogical Knowledge

The responses that generated this sub-theme suggest that Kuwaiti school teachers need avariety of
technological and pedagogical skills along with knowledge of their practical subjects and experience
in using effective approaches for teaching. The teachers need to be competent innot only basic
skills, but new skill sets such as flexibility, confidence, communication, the ability to engage,

understanding of new and emerging technologies, and the ability to empowerstudents.

One teacher identified tablet computers as interactive tools that get students involved increating

content:

“I ask students to create their own content, for example | ask them to create drawings of how
solar panels work. | show them how to do it. The key aim was to motivate and engage studentsto

be more actively involved in creating content.” (T2 on 10/5/2017)

The intention of the teacher was to allow students to develop better understanding of the topics
they were creating the content on. In order to enhance student collaboration as well astheir
learning experience the teachers were using technological and pedagogical skills to teach students

to create content, store and share it with other students:

“I have the skills to teach the students how to log into our classroom cloud computing storage,

retrieve lessons and use it in classrooms.” (T1 on 6/5/2017)

Although technology can allow students to search and find information, teachers reportedthat
they had the skills to provide assistance, for instance by interacting with students, notembracing
traditional educational practices, integrating interactive apps, and finding appropriate content.

Five teachers expressed views that they had these skills (T8, T9, T10, T11, andT13).
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By stating “/ show videos to learners who cannot keep pace with other students” (T2 on 10/5/2017), the

teacher not only demonstrated technological and pedagogical skills but also used it to encouragestudents

on how to solve a problem.

T5, a teacher with 3 years of teaching experience, shaped and adapted personal skillsto accommodate

the requests of students:

“Since students are asking me to send information or lessons via these devices, | have tofollow

their request. To do so | need skills. | think | have these skills.” (T5 on 11/5/2017)

T5 made personal judgments and followed students’ requests to disseminate appropriate content. On the
other hand, another teacher who lacked the skills or knowledge, expressed scepticism about the

usefulness of the technology for teaching practical subjects:

“I am very sceptical about using tablets. | don’t know how to use it in the class. | always feel that it

is for entertainment only as it has no educational value.” (T9 on 16/5/2017)

This comment shows lack of teaching pedagogy and understanding of how technology and pedagogy can
work together. Most teachers who had technological and pedagogicalknowledge, attributed their skills to

the training they received. However, they sought more training to hone their skills.

43.5 RQ3. What are the challenges facing teachers who use tablet computers for teaching in

intermediate school classrooms?

4.3.5.1 Sub-theme: Technological and Pedagogical Knowledge

In terms of some teachers (T3 and T4 in particular), the biggest challenge was their lack of knowledge and

skills, as they had not learned how to use the technology. In the interviews, they explained:

“I have some skills in processing information which allow me to create the content, but | amnot

yet ready.” (T3 on 7/5/2017)

“I still lack skills. Yet I use tablets as | think | have to keep current with the devices that children

like.” (T4 on 9/5/2017)
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T4 was a teacher who not only lacked skills but also pedagogy-based technologytraining.

“I need more training for familiarising with the device and its educational applications inpractical

subjects.” (T4 on 9/5/2017)

Both teachers did not have an understanding of the pedagogical principles that governthe application of
tablet computers into teaching and learning. There is a lack of pedagogical clarity on part of these

teachers, which is also related to their attitudes towards tabletcomputers.

However, teachers with skills and pedagogical clarity felt that they wanted to use the tablet computers in

novel ways.

According to T6, a teacher with 10 years’ experience:

“I have skills. However, it is not skills in using tablets that are important. | feel that tablets haveto
be used in innovative ways.” (T6 on 11/5/2017)
The teacher then continued and stated that pedagogy-based technology training is crucial for integrating
tablet computers. It is evident from this response that T6 wanted to use the technology as a tool to
support instruction, for example the need for delivery of truly flexible, personalised learning and teaching,
but did not have training. These examples were providedby the teacher when member checking was

undertaken.

Another challenge was that teachers were more focused on the technology and not the pedagogy. For
instance, T13, a teacher with eight years’ experience, who had acquired the skills to identify and use apps

for teaching and learning used only apps for teaching basicelectronics.

4.3.5.2 Inadequate policies

This refers to lack of vision of the policies of policy makers that do not align the curriculum with
technology integration, not supporting teachers, not involving teachers in decision making and not

providing adequate training opportunities for teachers.

4353 Sub-theme: Lack of adequate training

Lack of sufficient training and attitudinal barriers had prevented teachers from utilising tablet computers

competently in their pedagogy (teaching). Almost all the teachers indicated that training was needed in
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the use of tablet computers and described their feelings about available professional development

opportunities at their schools. This suggests that they needed more technological and pedagogical

knowledge.

“l am using tablets but the teacher preparation programme | received as a student-teacherwas

not appropriate.” (T1 on 6/5/2017)

T1 was implying that the teacher preparation programmes did not properly reflect the
technological teacher competencies, which are important criteria for teachers in the age of
technology. Other teachers did not feel that their experiences would expand theirknowledge.

Therefore, they suggested:

“I do not know how to efficiently and effectively use these devices. | need more professional

training.” (T6 on 11/5/2017)

“There are training programmes but | am not sure if they are effective. They are of shortduration

and the programmes are meant only for teaching us how to operate the tablets, but not for

teaching .... We need more professional help and hope that the Ministry of Education would do

more by organising more workshops and training programmes.” (T1 on 6/5/2017)
The teachers wanted the Ministry to formulate comprehensive training programmes that (T2on
10/5/2017, T10 on 15/5/2017) and which “can address the deficits in my knowledge about new teaching
approaches”(T13 on 20/5/2017). These remarks suggest a deficiency in the training provided by the

Ministry of Education.

Therefore, these teachers wanted policy makers to provide adequate training opportunities. The teachers

who showed signs of frustration commented:

“the most important challenge is being an untrained teacher and surrounded by kids whoare

skilled in using tablets.” (T4 on 9/5/2017)

“We are not adequately trained. Yet we are expected to use tablets and other technologies.” (T9 on
16/5/2017)
“policy makers are only interested in technology implementation and are not bothered about

training teachers.” (T15 on 25/5/2017)

Other teachers shared similar sentiments in their personal interviews. They reported thatthey needed
training in using tablet computers so that they could be incorporated “into thecurricula” (T6 on
11/5/2017), to design curriculum (T7 on 13/5/2017), and “to use the tablet as an educational tool” (T8 on

14/5/2017), toimprove student performance (T3 on 7/5/2017), and “to create digital content for
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students in Arabic” (T11 on 23/5/2017).One teacher in particular elaborated:

“I need training to understand how to teach differently. | have read about student-centred
approaches, but | am not sure how | can use the knowledge | have gained to use the tablets to

increase educational outcomes of students.” (T14 on 17/5/2017)

The responses indicate that training programmes have to be designed with the objective of increasing
teachers’ attitudes towards tablets, increasing teacher motivation to take part inthe training, and
enhancing technological and pedagogical skills. The responses also demonstrate that there is a significant
amount of training and support required to help teachers understand howto leverage tablets as

education tools.

4354 Lack of support

The theme ‘lack of support’ is different from lack of training and refers to teachers’ perceptions that policy
makers do not pay attention to their technological and pedagogical needs. Therewas perceived lack of
support for teachers to acquire and develop knowledge, skills and valuesin order to be effective in the

classroom, for example professional support (focusing on professional knowledge and learning).

Specifically related to external barriers, the teachers described the lack of administrative or technical

support:

“The Ministry of Education does not focus on the pedagogical need for such technologies. | do not
want the Ministry to demonstrate ‘how’ tablets can be used, but to create specialised courses by

consulting schools and then supporting us to implement the devices.” (T2 on 10/5/2017)

“Moreover, the Ministry of Education, which organises the training programmes, has not

distributed tablets to all teachers.” (T3 on 7/5/2017)

This sentiment was echoed by almost all the teachers (for instance T4, T5, T8 and T15).
Consequently, the teachers felt that the policy makers did not support them (T10 on 15/5/2017
and T11 on 23/5/2017)and had no “real intention” to change their practices (T15 on 25/5/2017).

Once again, there was a sense of dissatisfaction in the way they are treated.

Support included technical support, as well as ongoing support beyond the initial training, whena

new initiative/technological resource becomes available. Teachers need to receive support not only
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when they initially use a new technology resource but also when they practice using itand begin to

integrate it in their classrooms.

4.3.5.5 Lack of autonomy

A pervasive theme that emerged was lack of teacher autonomy which refers to lack of freedomor
professional independence to make technology-related curriculum decisions. The teachers
interviewed were of the opinion that the Ministry of Education, which had mandated the national
curriculum, infringed upon teacher autonomy by undermining the professional status and expertise

of teachers.

According to T1, lack of autonomy was the biggest barrier to teachers, causing them to taketheir own

initiatives:

“the problem is that the Ministry of Education is against involving schools or teachersin developing

content or courses.” (T1 on 6/5/2017)

“We are not encouraged to create content or select apps for educational purposes by the Ministry. Yet

we are taking our own initiatives.” (T14 on 17/5/2017)

Teacher autonomy, within a rigid national curriculum, prohibited teachers from makingchanges to

the curriculum or in individualising the curriculum when integrating tabletcomputers.

Nevertheless, the teachers were bypassing or evading the policies.

“we are not allowed to do so. Yet some teachers, including me, are not delivering the samelesson

to all students. We modify it.” (T7 on 13/5/2017)

“There is no clear strategy for the implementation of tablets. Schools or teachers and head teachers

are not consulted.” (T12 on 21/5/2017)

The exclusion of teachers from the planning and decision making had frustratedthem.

“we should be given the freedom to access or create on our own.” (T13 on 20/5/2017)
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This respondent was implying that teachers do not have autonomy in decision making. T13 asserted

during an informant feedback session that it is the teacher who decides which curriculum,

pedagogical, and technological innovations and strategies have to beemployed.

Overall, according to the teachers their experiences have shown that the use of tabletcomputers
requires a degree of autonomy. Although the accountability systems in Kuwait are eliminating their
independent decision-making the teachers want to demonstrate resilience by exercising professional

autonomy.

4.3.5.6 Mandated curriculum

The previous theme had shown that there is tension between the mandated curriculumand teacher
autonomy. The theme ‘mandated curriculum’ indicates that the curriculum thatis developed and
authorised by the government (Ministry of Education) is not aligned withthe teaching practices of

teachers and does not meet student needs.

The teachers in this study questioned the suitability of the mandated curriculum. Thefollowing remarks

reflect this questioning:

“l am against standardised curriculum as they do not meet the needs of students.” (T8 on
14/5/2017)

“The curriculum is not suitable for tablet integration.” (T1 on 6/5/2017)

“The curriculum mandated by the government is rigid and does not allow teachers to adaptand

use it in tablets.” (T6 on 11/5/2017)

T7 also reiterated the claims of T6 but added that:

“Teachers are unable to deliver content based on the individual needs of students.” (T7 on
13/5/2017)

T7 was stating that the curriculum hindered teachers from adopting approaches thatwere pertinent to

their students. Another teacher was dissatisfied with the quality of the apps recommended by the

Ministry which were notinteractive:

“I am interested in trying the apps installed in tablets as they contain courses related to the

national curriculum. However, these apps, which only contain content, are not interactive.” (T8
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on 14/5/2017)

The teacher was implying that the mandated curriculum is not aligned with teaching practices. T8 was

claiming that teachers’ instructional practices were disconnected from their teaching philosophies.

Overall, the responses of the teachers that contributed to the generation of this theme have made
it apparent that the national curriculum cannot be the only source of information. The teachers
were against a one-size-fits-all curriculum. They were calling for an adaptable curriculum that could
be customised, and one which could be personalised to address students' diverse learning styles. A
major gap that was uncovered is the disconnect between the policy makers, who make the key
decisions on tablet computer integration, and the reality of the teacherswho implement the

technology in schools.

4.3.5.7 Actual and envisioned barriers

Despite positive attitudes towards tablets, teachers expressed fears and concerns overthe appropriate
use of tablet computers in the classroom. The two key barriers were ‘source of distraction’ and ‘lack of

resources’. Hence, the theme ‘actual and envisionedbarriers’.
7

4.3.5.8 Sub-theme: Source of distraction

A pervasive theme that emerged was that tablet computers were a source of distraction. There was the
belief among almost all the teachers that these mobile devices distract studentswhich consequently lead

to learners not paying attention to their studies.

As one of the interviewees put it:

“Watching videos on tablets have become a habit among young students. | experienced thison
several occasions.” (T8 on 14/5/2017)
Such beliefs were articulated by another teacher (T9), while T11, a teacher with eightyears’ experience,

seemed frustrated:

“I have also come across students watching videos not recommended by me.” (T11 on 23/5/2017)
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Inappropriate use of technology can lead to distraction and overuse by students, and sucha sentiment

was voiced by T13:

“I think there’s an element of getting distracted. They are accessing social media, YouTubevideos,

instant messaging, and other non-academic content.” (T13 on 20/5/2017)

These are legitimate concerns associated with use of the devices for accessing onlineinformation. The
reasons why the teachers were concerned was that students can freely use the devicesto access offensive
or inappropriate information not suited for their age. Although acceptingthat tablets are a distraction,

T12 seemed to give in to the students by saying:

“It is difficult preventing them from doing what they are doing as some kids are also usingtheir

own pocket Wi-Fi devices.” (T12 on 21/5/2017)

Teachers were also coerced by parents into monitoring the activities of theirchildren.

“Parents of some of my students have asked me not to allow students to use tablets fordoing
assignments. The reason is that the students are spending more time on their tablets at home and

not studying.” (T14 on 17/5/2017)

Although, this is a constraint, it is also about classroom management. In order to cope with classroom
management issues caused by the tablet computers and their influence onstudents, some of the
participants stated that distracting stimuli should be minimized. The strategies adopted, and the

recommendations made by the teachers are quoted below:

“There is the common argument that students will use tablets for chatting during class hours.
However, we teachers are trying to control it by not allowing them the access.” (T5 on

11/5/2017)

“I have seen students stopping their classroom tasks and answering a personal message. However,
teachers will have to motivate the students not to do so and also exercise some control.” (T10 on

15/5/2017)

In order to reduce disturbance, the teachers employed measures with the aim of creatingan optimal

classroom environment:

“Tablets and other mobile devices are a distraction. Now students have to log on to theschool
network which filters media content.” (T2 on 10/5/2017)
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“I was worried about students spending considerable amount of time using their tablets for
watching movies or chatting. The students are now required to log on to access the school Wi-Fi

which bars certain websites.” (T15 on 25/5/2017)

These measures were adopted by the teachers with the hope of minimising the use oftablet computers
by students for non-learning purposes. They appeared to convey the message that they may not be able
to remove the devices from students which were handed to them as partof the Ministry of Education’s
policies to foster personalised learning. As long as the tablet computers remain in the hands of students,
the teachers have realised that they have tomanage the personal use of the devices in the classroom in a

bettermanner.

The teachers, with a much more positive attitude, did not consider the devices an issue. For
instance, T7 (on 13/5/2017) stated that there are no negative effects, while T6 (on 11/5/2017)
claimed that tablet computers are not a distraction anymore. T13 summed it up by saying that “the

benefits outweigh the drawbacks.” (T13 on 20/5/2017)

4.3.5.9 Sub-theme: Lack of resources

One significant barrier was the lack of vital resources, for example interactive apps. Besidesthe lack
of skills and knowledge, as well as training, participants also explained the need for increased
access to resources in order to have the chance to practice using them (T8, T10, T13, T14 &T15).

According to one teacher:

“Tablets may be amazing but most apps that are available on iPad’s iTunes and Google’s Play

Store are in English. | need training to create courses in Arabic.” (T10 on 15/5/2017)

What the teacher meant was lack of adequate resources such as apps in Arabic. T10 clarifiedthat
training was required to help in creating apps and adapting existing resources. Likewise, another

teacher also wanted resources to help design courses.

“Besides the text books, which can be accessed from the apps created by the government, wealso

need access to other sources of content that is appropriate for use with tablets.” (T13 on 20/5/2017)

Another respondent (T15) expressed concern about the lack of access to resources that couldbe used

to integrate technology:
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“I need access to apps/tools that can be used for practical subjects.” (T15 on 25/5/2018)

All the aforementioned comments suggest that if the teachers are required to integratetablet
computers, they must have access to the resources. However, one interesting finding was that peer
teachers did not emerge either as a support or as a barrier. None of the teachersdiscussed

connectivity and technical glitches as barriers.

4.3.6 Summary

This section presented the major themes and sub-themes that emerged from thein-depth
analysis of the collected data. The descriptions of these themes attempt to provide asolid

rationale for the ensuing research findings.

The themes discussed demonstrate that teachers’ attitudes affect their degree of commitmentto
developing and mentoring excellent teaching practices. There were teachers who were at a point of
change and were in a dilemma whether to choose conventional approaches or use tablet computers

for teaching. However, most teachers were more open to thischange.

The primary reasons for limited commitment to use tablet computers by some respondents (especially T3,
T4 and T9) were teachers’ beliefs and negative attitudes, inadequate teacherskills and knowledge as well
as preparation. These three teachers lacked determination andconsidered that tablet computers were
not functional and therefore irrelevant for teaching. They presumed that students would not use the
technology for learning. Most importantly, there wasreluctance to change their pedagogical practices
which in turn had diminished the self-efficacy ofthese teachers. Overall, the teachers’ attitude to

technology seemed to have played a deciding rolein their acceptance of tablet computers.

The teachers saw tablets as tools that complement teaching but found it difficult integratingthe
technology in the classroom particularly when resources, support, and training were notreadily available
and ongoing to ensure successful integration. The interviewees stressed thattraining, that can increase

teachers’ skills and their confidence in those skills, could bring about changein attitudes and practice.

Finally, in spite of the beliefs that tablet computers are a source of distraction and that they do not have
adequate resources or training, these teachers found ways to work around these negativities, thus

reducing the overall impact of these when using tablet computers intheir teaching practices.
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4.4 Phase Three: Classroom Observations

This section presents the data analysis framework for the observational data and the results.The
observations allowed the researcher to witness first-hand the lived experiences of theteachers who were
integrating tablet computers in their classrooms. The natural setting gave a better sense of the classroom,

the teacher, and the way they integrated the tablet computers.

The teachers who took part in the interviews were asked if they were willing to be observedin their
classrooms and as stated in Chapter Three, all 15 teachers agreed to take part. The 15 teachers were from
15 classrooms and they are referred to as Teacher 1 from Classroom 1, Teacher 2 from Classroom 2 and
so on. The duration of each observation depended on the period or extent of the lesson. As this was an

intermediate school the classroom lesson varied induration from 45 minutes to an hour.

Each teacher was observed, and their behaviours were recorded using the observationschedule
(Appendix F.1 and F.2). Field notes were also maintained which helped in documentingthe proceedings,
and the interactions that took place in the classrooms. The field notes complemented the observation

schedule. The data was reviewed and coded immediately after each observation.

The schedule and field notes were thematically analysed; the researcher looked for patterns that would

generate themes related to the research question:

RQ2. How has the deployment of tablet computers influenced or changed teachers’ pedagogical

approaches in intermediate schools?

Recurring words or phrases were highlighted, and codes were established to identify patterns from which
themes could be generated. After revisiting all the collected data and field notes, 8 themes emerged.
These themes were derived inductively. The data was then re-examined with the themes in mind to
ensure nothing relevant was missed. When writing the results, specific extracts from the observation
schedule and the field notes were used to illustrate thesethemes. These extracts are indicated by the use
of single quote marks or italics. During the dataanalysis, the researcher contacted the relevant teachers to

clarify any ambiguities in the observation notes made by the researcher.

In the following sections the results are presented thematically according to key aspects that were
examined: the classroom environment; the way the teachers were using tablet computer technology in
the classroom; the instructional strategies used by the teachers and their behaviour, knowledge, skills,

challenges and difficulties; as well as teacher-student interaction.
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4.4.1 Observation results

The 8 themes that provided the answers to the research question (question 2) were ‘technology- rich’,
‘scaffolding student understanding’, ‘lack of self-efficacy’, ‘a traditional didacticapproach’, ‘feedback
immediacy’, ‘increased self-efficacy’, ‘increased interaction and participation (collaboration), and

‘student-centred’.

In the following section, reporting on the classroom observations, direct extracts fromthe researcher's

field notes are presented in italics within the narrative text.

44.1.1 Technology-rich

Technology-rich classrooms refer to the way in which teachers facilitate the use of quality
technology tools and information resources and apply effective teaching strategies to determine
the effectiveness of technology. The data indicated that there was an increasing level oftablet

computer use, as well as other technologies, by the teachers in most classrooms (see Figure8).

The teachers (N=12, except for three teachers from classrooms 3, 4 and 9) were orchestrating the

technology’s features to student learning. They had motivated students, who were observed looking up
information from flexible sources, assembling different information, and creating their own content and
understanding. Most teachers did not exercise too much control and there was a clear departure from a

passive classroom environment to one that wasactive.

The teachers had created technology-rich classrooms because there was ‘access to the Internet’
(all the 15 classrooms), and availability of ‘tablet computer charging stations’ in multiplelocations
within the classroom. (Classroom 1, 2, 5, 10, 14, 15). The teachers used several types of content
resources, all of which were available as apps, such the app developed by the Ministry of
Education that houses all lessons and materials (Classrooms 1, 7, 8. 10, 11), electrical unit
conversion apps (Classroom 5, 12), apps to draw basic electrical circuits (Classroom 6), using
SmartDraw (Smartdraw, 2018) for basic electrical diagrams (Classroom 11), electrical drawing
software as well as free pre-drawn electrical templates to draw diagrams (Classroom 12), use of
Kahoot a game-based learning platform (Kahoot, 2018) for multiple-choice quizzes (Classroom

13), and using an app called How to Make Electricity (Classroom 15). One teacher in particular was
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using Planboard (Planboard, 2018), an app for planning lessons (Classroom 7), while two other

teachers (Classrooms 7 and 8) were using tablets as clickers and eliciting responses fromstudents

was observed regularly.
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Figure 8: Examples of technology-rich classrooms in which tablet computers were connected
to televisions and data show projectors

Although the tablet computers were supported by software tools (Classroom 11), theteachers
also incorporated interactive whiteboards, data show projectors and televisions (see Figure 8)

which were connected to the tablet computers (Classrooms 1, 2,7, 8,10, 12, 13, 14, and 15).

Although the students had laptops (Classrooms 2, 4, 12, 13, 5, and 6), the researcher did not
observe students or teachers using the devices. A significant finding that the researcher loggedas

a field note was that most teachers did not hand out any printed material to students.

The teachers designed active learning environments which included seating arrangements with no
rows of desks (Classroom 2). In one classroom, the researcher observed the teacher battlingwith
access to reliable wireless connectivity, however, all the students and the teacher had tabletsand

the teacher was able to rely on a pocket Wi-Fi. (Classroom 14)

The classroom observations revealed that teachers were creating paperless classrooms asthey
were using tablet computers instead of books, paper and pens, and supplementing the devices
with other technologies such as data show projectors (see Figure 9). On a regular basis most
teachers (except from classrooms 3, 4 and 9) were observed using tablet computers tosupport
instruction. The researcher also observed that these teachers were using conventionalteaching
strategies so that they could stay within their area of pedagogical comfort. It appears that they

valued other forms of instruction over tablet computerintegration.

Figure 9: Teacher using tablet-computer in a classroom
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It was evident from the remarks made by some teachers (field notes made in classrooms
1, 10, and 14) after the classroom sessions that they had integrated the tablet devices
withthe understanding that there was a shift in the way students learn. Most teachers
seemed to have designed lessons that combined content knowledge, pedagogy, and
educational apps, forinstance by planning and embedding lessons and materials
(Classroom 1 and 14) and using apps forlesson planning (Classroom 10). The teachers had
therefore embraced and harnessed the technology- rich environments that tablet

computers afford.

4.4.1.2 Lack of efficacy

Efficacy, for the purpose of this study, refers to the ability of teachers to produce a desired
or intended result by integrating tablet computers. A key finding was that some teachers
(Classroom 3, 4 and 9) exhibited lack of efficacy and displayed clear signs of negative self-
concept, and reluctance to use the devices. Two major categories emerged from the
coding and these were initially identified as factors affecting teachers’ level of technology

self-efficacy, namely digital disconnect and lack of self-efficacy.

Following are vignettes from field notes on teachers’ lack of self-efficacy as observed by

the researcher:

digital disconnect between teachers and students (Classroom 3, 4 and 9)
classroom full of students keen on using tablet computers (Classroom 3,4 and 9)

students using tablet computers by hiding it from their teachers. One student holding

thedevice under the desk (Classroom 3)

The observations that led to making the aforementioned field notes were that although itwas
easier for the teacher to prepare learning materials knowing that the students have accessto
tablets’(Classroom 3), the teachers did not come to the class with prepared lessons usingany
technology (Classroom 3 and 4). The teachers did not only use tablets but also did notindicate
these devices as being influential components of classroom pedagogy. Instead, the teacher useda
hardwired interactive whiteboard’ although there was a tablet computer on the desk(Classroom

3).
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T3 was a low technology self-efficacy participant as text books were observed on the desk and

made no attempt to check internet connectivity in the classroom (Classroom 3). The teacheralso
had a tablet but did not use it. Although the resources such as lessons and materials were made
available by the Ministry of Education through tablet computers the teacher held more valuein
using textbooks. This indicated T3’s lack of available technological knowledge and experiencewith

teaching with technology.

A preference for traditional paper and pencil tests, and extended responses, or use of essays, was
observed in one classroom (Classroom 9). The teacher did not move from paper-based methods to
digital content’ and used the tablets for only about 10 minutes (Classroom 9). This lack of

engagement with the tablet computers could suggest that the teacher may lack confidence.

T13 was not a very low technology self-efficacy participant but the teacher experienceddifficulty
in managing the class (Classroom 13). An excerpt from the researcher’s field notes indicatedthat
the teacher was keen on using the devices, but classroom management was a difficult issue.\When
asked to elaborate, the teacher claimed during the respondent validation process that more
training was required to effectively use the tablet computers and better management inthe

classrooms.

In the observation schedule, the researcher recorded that three teachers (Classrooms, 3, 4, and9)
did not feel comfortable about being observed at the beginning. When member checking was
employed, and teachers were requested to clarify why they were not at ease, they claimedthat
they lacked professional training to integrate tablet computers or develop appropriateclassroom
instructional activities. This suggests low technology self-efficacy to technology anxietyamong
teachers in adapting the new technology. This lack of confidence could have promptedthe
teachers to stay within their area of pedagogical comfort and implement only those strategies
that they were familiar with. The combination of teachers’ reluctance to use tablet computersin
general and issues of self-efficacy with technological knowledge and pedagogicalimplementation
of the technology may have contributed to negative perceptions about their ability tosuccessfully

integrate technology in the classroom.

4.4.13 Increased self-efficacy

Self-efficacy refers to teachers’ confidence in their ability to integrate tablet computers andinto
teaching and learning. Another key theme that emerged was the higher levels of technology self-

efficacy that some teachers (Classrooms, 3, 4, and 9) exhibited. The teachersdemonstrated
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technology self-efficacy in the way they used tablet computers for planning lessons, fordelivering

content, in the way they focused on routine and procedures within their classroom, and intheir
interactions with the students. Teacher self-efficacy had a positive effect on the quality of
classroom processes and the way the students were adjusting to learning in an environmentas
the instructors were committed to integrating tablet computers. The observations revealedthat

many teachers (12 out of 15) appeared to have the confidence in using thetablets.

Higher levels of technology self-efficacy were evident when teachers used the materials
embedded in the tablet ‘to deliver content to the students (Classroom 1, 6). They werewell
prepared and came to the classrooms with well-planned lessons. For instance, one teacher hada
device with prepared lessons. The teacher seemed to have prepared all this before theclass
session. He announced that students can ‘access it on Google Drive' (Classroom 5). Inanother
classroom, one teacher (T7) ‘planned lessons using apps’ and had sent the lesson and other
materials the previous day to the students (Classroom 7). The use of apps for lesson planning
seemed to have a major positive impact on teaching. It helped them to create, share and manage

their lesson plans.

Teachers who had higher levels of self-efficacy adopted more innovative methods of teaching. For
instance, teachers (Classroom 7 and 8) used the tablet computers as clickers so that students
could respond to questions. They also used social media to send messages and responses tothe

questions, for example via Facebook messenger (Classroom 7 and 8).

It was apparent that their self-efficacy beliefs motivated students. They achieved this by using
tablet computers to monitor the progress of students (Classroom 11), allowing students touse
apps for drawing basic electrical circuits (Classroom 6) and encouraging the students to make

choices and decisions (Classroom 10).

Overall, the observations revealed that the teachers were more willing to experiment withthe
devices. The teachers’ self-efficacy to use tablet computers for teaching was influenced bythe
overall value they assigned to technology. This sense of value placed on technology allowedthe

teachers to the use them effectively.

4.4.1.4 A traditional didactic approach

Didactic approaches to teaching are instructional methods in which teachers provide allthe
information directly to the students, controls instructional stimuli, seeks responses from
the students, evaluates responses, and provides reinforcement. Thematic analysis of
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observational data and field notes yielded another significant theme, which was labelled as

‘traditional didactic approach’. This finding related to teachers who were not willing to
change their pedagogy, when integrating tablet computers. Teachers (from Classrooms 3, 4,
9 and to some extent 8) were seen talking, conveying information and not acting as
resource persons. Some of theteacher-directed teaching methods observed were lecturing

and teacher-led discussions, as the following notes/recordings suggest:

It was a very passive environment. | observed one-way delivery of content. Also observed
the teacher at the front of the classroom instructing the students. Students were observed
memorizing information. The teacher was observed clearly presenting the students with

formulas for calculating conversions (for example watts, volts). (Classroom 3)

The teacher was trying to use the tablets but sometimes was seen trying to lecture.
(Classroom 8)

A field note remark written in classroom 3 was significant as it demonstrates that the
teachers held teacher-centred beliefs. For instance, the teacher asked one student to
close histablet computer, listen closely to the lecture and did not entertain any questions

from thestudents.

It was apparent that the teachers’ traditional didactic methods were being challenged bytablet
computer integration. From the way the lessons were delivered, the researcher infers thatthe
teachers lacked the willingness to develop a new digital didactic method. Vignettes from thefield
notes also suggest that note taking using paper was the strategy adopted by the teachers

(Classrooms 3, 4, and 9). Paper based tests and feedback was also observed andnoted:

Students appeared to be visibly unhappy with traditional paper-based feedback. (Classroom
3)

The teacher asked the students to use a specific app and asked them to learn electrical power
conversions. He then gave them each a paper with questions and asked them to answer it.
The students took 10 to 15 minutes and returned the answer sheets. The teacher announced

thatthe results would be handed to them the next day. (Classroom 9)

Teacher distributes traditional paper handouts. (Classroom 4)

It was evident from the behaviour of a few students, for instance showing signs of beingunhappy
by frowning or rolling eyes, that the teacher was not providing them opportunities to engagein

challenging tasks (Field note remark). The teachers were unable to stimulate studentinterest.

Teachers in three classrooms (3, 4 and 9) were observed not taking responsibility to provide for

self-regulated learning. Recordings in the field notes indicated that the teachers were bound to
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the mandated curriculum.

Very limited use of tablets. The teacher wanted the students to only use the app that
contained the curriculum developed by the Ministry. There was no effort to encourage
the students tomake choices and decisions. (Classroom 9)

They were using didactic approaches, did not interact through the technology or

encourage students to collaborate and share ideas:

There were no discussions between students. Very few interactions observed between

teacherand students. (Classroom 4)

Interaction was face-to-face, and tablets were not used for communication. (Classroom

9)
Overall, the thematic analysis of the data gleaned from observations and field notes show that
some teachers (Classrooms 3, 4 and 9) were using traditional didactical practices as they seemed
to believe that tablet computers to be an unnecessary appendage to the traditional classroom
pedagogy. The three teachers (Classrooms 3, 4 and 9) also give the impression that they do not
want to develop their didactic competence by using the technology for teaching. The students, on
the other hand, appeared to have no control over learning and lacked the freedom to use tablet

computers.

44.1.5 Student-centred

Student-centred learning is an instructional approach by which teachers shift the focus of
instruction from the teacher to the student. This theme student-centred learningenvironments
were observed in 12 out of the 15 classrooms (except for classrooms 3, 4 and 9). For most partof
the classroom sessions, the teacher was not on lecture mode or transmitting information. Onthe
other hand, they were facilitating learning by allowing the students to engage in the authentic

activities and learn independently.

All students were present in the class and there were no absentees. They arrived on timebut were
seen not to be fidgeting with their mobile phones. When the lessons began, theteachers were
relaxed. In most classes the teachers knew the students by name. They listened intently to the

students.

There were instances of teachers giving students control over the technology they preferred.
Students were encouraged to use their own tablets and not the ones distributed by the schoolfor

classroom use (Classroom 1, 2, 5, 6, and 7). In other words, students were allowed to make their
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own decisions when choosing devices, for instance the tablet computers distributed by the school

or the students’ personal devices. This can be considered as an attempt to empower studentsto

make personal choices about their learning and was noted in the observation notesas:

The teacher allowed students to take part in decision making as well as to makechoices.

(Classroom 10)

Example of teachers in the role of facilitators was evident in the followingobservations:

The teacher used quizzes in between lessons. The use of tablets and Facebook messenger
allowed the teacher to assess the students and identify areas where students are excelling

andstruggling. (Classroom 12)

The teacher used the tablet for implementing formative assessment. In the midst of a
classroom session the teacher paused and used Kahoot to review students’ knowledge. The

students clicked the answers and the teacher made real-time assessment. (Classroom 13)

In another classroom observation, students were working independently and sharing ideas
(Classroom 11). The teacher served in more of a facilitator role. Field notes made inthis
classroom signpost that the teacher walked around the classroom, used a tablet computer toclick
through review slides and write things on the interactive digital whiteboard, at the front ofthe

room. The intention appeared to be to engage the students in whole classlearning.

The teachers were observed using the tablet computer and engaging the whole class. The
emphasis was on working together, in pairs, and in groups. The field notes showed that tosupport
and extend whole-class teaching the teacher used a tablet computer which was connected toa

data projector. (Classroom 12).

There was one occasion when a teacher offered individual support. An observation
recordedin the researcher’s field notes was about one scenario when a student had
forgotten to bringthe device (Classroom 12). The teacher asked the student to write down
the unit conversions ina notebook and instructed another student to take pictures of the
notes and store it in acloud storage system so that it could be retrieved easily. Here, the
teacher was not only tryingto achieve the learning goals of the student but also taking
advantages of the affordances ofthe device, for example the camera and cloud storage to

assist students. This teacher was seento exhibit a student-centred pedagogical style.

One of the assignments given by a teacher (Classroom 1) was to create images describing howa
solar energy system works. Field notes made in this classroom indicate that the students used

drawing apps for this exercise but could not connect the tablet computer with the interactive
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white board or television. The teacher helped the students connect the device so that allstudents

in the class could see what their fellow classmates had done. Field notes made in all classroomsin
general indicate that was a positive environment where students and teachers mutually respected

each other and enjoyed good relationships.

44.1.6 Increased interaction and participation/collaboration

This theme refers to an instructional approach that the teachers used for teaching and learningby
involving groups of students and encouraging them to work together to complete assigned tasks.

Observations also involved a glance into collaborative practices, indicating that the teachers were
harnessing the power of the tablet computers by permitting students to learn at their own pacein

a collaborative environment.

The teachers (Classrooms 1, 2, 5, 7, 10, 11, 12, 14, and 15) were seen making attempts to improve
student participation in the lessons by devoting time and thought to planning the class sessions.
They interacted via WhatsApp and other social networking apps to communicate with the
students and provide feedback. This suggests that they were embracing digital communication
and social media, which are tools preferred by their students in their everyday lives. Forinstance,
teachers spent little time on lecturing and were observed asking students to take part ingroup
work by grouping and creating an active environment (Classroom 1, 5, 13 and 14). The waythe
teachers interacted with the students and were involved in the pupils’ learning processes had
increased learners’ belief in their own capabilities and their motivation for learning. Examples of
interaction were recorded in the field notes and included questions such as “Why did this

happen?” or “How else can you calculate this?” These questions perked the students up.

Discussions between teacher and students and collaborative interactions were characterised by
high degrees of negotiation, communication, and interdependence (Classroom 5, 8 and 12).The
intention was to actively engage students and use tablet computers to articulate their ideas.In
order to increase interaction as well as to facilitate collaboration and participation, theteachers
allowed students to form small groups, move around the classroom regularly to discuss andshare
ideas (Classroom 6). As the tablet computers were small, lightweight and portable, students were
seen frequently moving from one group to another within the classroom to work with peersto

complete drawing activities.

A number of vignettes taken from the researcher’s field notes produced more meaning

and understanding of the classroom situations. The group activities allowed sharing of
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ideas which was key to successful completion tasks given by the teacher, for instance

drawing how solar power systems work and how electricity is produced for powering

homes (Classroom 7. 8,12, 13, 14, and 15).

Sharing content and ideas was the predominant student-peer-teacherinteraction:

‘he teacher used interactive activities and asked the students to share ideas. (Classroom 15)

Student interaction was higher during scaffolded instruction. By permitting formativeinteractions
in the classroom, the teachers developed a classroom culture of questioning which allowed the
students to learn from shared discussions with the teacher and from fellow classmates. Onefield

note reads:

Peer discussions were seen to significantly enhanced student participation. They listened to

each other to others and raised questions. (Classroom 15)

The students were able to actively build common understanding through open interactionsand
learn from the perspective of the more knowledgeable other. There was a shift from the
traditional classroom setting, where the student is seen as a passive consumer of knowledge, toa

collaborative classroom in which learners were active participants.

Data from classroom observations and field notes revealed that teachers were takingmore
advantage of the prominent tablet computer features such as interaction and educational apps
rather than simply using it like a traditional laptop or desktop. The teachers were taking
advantage of their students’ reliance on tablet computers to encourage collaborativelearning.
This may have been the reason why the classrooms were not structured, which is normallythe
case in traditional settings. There was cooperation and communication among studentsand
teachers about the lessons that were reinforced by the integration of tablet computerswhich
enabled the collaboration. The students also watched each other’s diagrams and tasks,

independently of teachers’ supervision.

4.4.1.7 Feedback Immediacy

Feedback immediacy is the facilitation of positive, meaningful, and prompt responses tostudents’
queries or completed tasks. One of the most interesting findings was that the use of tabletshad
resulted in significantly more academic feedback from the teachers, which involved interactions

and discussions: The following notes recorded this.
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The use of tablets helped stimulate more interactions through immediate feedback.
(Classroom1)

In the beginning of the classroom the teacher provided some feedback for the assignment

hehad given students a day earlier. This was followed by discussions. (Classroom7)

Teachers were observed to assign tasks or activities to students, collect the answers fromthe
students and respond to errors in a timely manner by providing suggestions and clarifying

problems using social networking apps:

The teacher accessed Facebook using tablet to give immediate feedback. The tablet-based
feedback was more a face-to-face like communication between teachers and students.

(Classroom 2)

Feedback was provided via WhatsApp and Facebook messenger in most classrooms (Classroom
10, 11, 12, 13, and 14). The reasons for using this mode of communication was that thestudents
were happy receiving the feedback in this manner (Classroom 8), and the apps enabled teachers
to engage in a dialogue with the students to enable them to share information and work as ateam
(Classroom 11). The researcher had the opportunity to look at three of the teachers’ devicesto
understand why they were using social networking apps. The following comments made inthe

schedule are indicative of the rationale for using these apps:

posting questions and prompting responses (Classroom 12)

to respond quickly to questions and ideas of the students (Classroom 13)

so students can send in answers to questions for teacher feedback (Classroom 14)

The teachers wanted to respond in a timely manner, to check for understanding and assist the
students in the learning process. Therefore, they had chosen WhatsApp and Facebook messenger
for chatting which allowed the students to flag concerns confidentially and the teacher torespond
discreetly. This is also a case of using the technology for individualized learning or customising
content and delivery strategies to suit the students. The field notes record that this strategy was

welcomed by students:

The teacher wanted all students to use Facebook messenger and announced that he
wouldsend them feedback for the assignments they had done. Students were seen
agreeing to this. (Classroom 14)

Observational data from other classrooms showed that the teachers chose different strategiesfor

responding to their students and providing solutions to the problems. The objective of such
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strategies was to assess learning and clarify errors. However, in some cases (for examplein

classrooms 11 and 14) teachers had to overcome challenges when providing immediate feedback,
where the students were unable to complete the tasks during the lesson or during the 45-minute

classroom period:

The teacher began by asking students to draw a battery. The teacher advised the students
where to save their drawings. He announced he would assess the work at home and send

the feedback. (Classroom 11)

Since the class was coming to an end, the teacher did not have time to assess the students. He
informed the class that he would look at their work and then announce/discuss the results the

next day. (Classroom 14)

In order to achieve this, feedback was provided after the class. This process can be
interpretedas assessment communication between the teachers and students. However, in

one classroomthe teacher was able to assess students immediately:

The teacher had asked the students to watch a video at home relating to how a solar
system works. This was the assignment he had given the students the previous day. During
the classroom observation, the teacher wanted to know what the students had understood
about solar energy. The students were then asked to use a sketchpad on their tablets to
draw how a solar panelworks. Assessments were made, and results announced in 45

minutes (class duration). (Classroom 15)

The students had completed the tasks well before the class ended and therefore the teacherand
the students in question did not have to wait for the feedback. What was observed here wasthat

feedback was timely and targeted.

Overall, tablet computers seemed to help improve feedback immediacy. All the observations
related to this theme illustrate there was clearer communication and mutualunderstanding

during the learning process.

4.4.2 Scaffolding student understanding

Scaffolding is one of the approaches used by the teachers to move students progressively
towards better understanding of concepts. The researcher observed three types of

teachingapproaches when the teachers were using tablet computers to scaffold
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instruction: in-class activities, for example, drawing electrical circuits, solar power systems,

collaboration, for example, group discussions and sharing ideas, and providing support
through modelling, for example, giving suggestions showing examples and encouraging

peer discussions.

Students worked in groups, on the tasks given by the teachers, using the devices. Students
also worked independently on their projects within their groups and were seen
communicatingwith other students and teachers via WhatsApp. However, teachers were
facilitating the discussions and providing support. For instance, two teachers (Classroom 1
and 2) were observed giving suggestions and showing examples or models for the students

on a few occasions, asthe following observations indicate:

Observed the teacher looking at the nationally mandated curriculum which was embedded
inthe tablet. The teacher then asked the students to draw how solar systems produce
energy usingtheir tablets and suggested drawing apps. There was no set time period for
this task, but students responded quickly and in about 15 minutes most students had

completed the exercise using the tablet. (Classroom 1)

Following is the sketch (see Figure 10) made by a student using SmartDraw showing how asolar

system works:
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Figure 10: Student’s conception of how a solar system works using SmartDraw

Excerpts of field notes written in classroom 8 show that a student had used Adobe Photoshop
Sketch downloaded from his tablet computer to draw a solar power system. However, the

student had used images stored in a clipboard and did not connect the solar panels to theinverter
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or the fuse and the house in the drawing or name the components. The teacher asked the student

to label the different components and used prompts to question if the system was wireless.The
student realised the error and quickly named the different mechanisms and drew lines orcables
to demonstrate understanding. Following are the copies of the drawing (Figure 11 and 12) which

were downloaded from the student’s device.
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Figure 11: Adobe Photoshop Sketch with teacher’'s comments and initial correction made

by student

" Inverter
2

Appfiances and
lighting

Figure 12: Adobe Photoshop Sketch with final corrections made by student based on

teacher comments (translated from Arabic)

Another teacher not only showed six students how to use an app but also used examplesthat

were prepared earlier to help students understand concepts (Classroom 2). The researcher also
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observed a teacher using a tablet computer to introduce apps for conversion of electrical units

(Classroom 7). Later, the teacher used inquiry-based learning, a form of active learning topose
guestions and elicit responses from the students. This form of instruction was not onlywitnessed

in Classroom 7 but also in Classroom 14. For instance, in Classroom 7, theteacher:

asked questions related to the lesson which was part of the nationally mandated
curriculum,and embedded in the tablet. [The teacher] used examples and displayed

drawings on the interactive board via the tablets. (Classroom 7)

While in Classroom 14, the teacher:

uses an app that allows students to understand how electricity flows. It was interactive.
All students were immersed in the learning experience. All glued to their tablets. The
teacherposes questions and asks the students to answer by using a Facebook page

devoted for the class. (Classroom 14)

The same teacher (T14) also used the tablet computers to assessstudents:

used lessons embedded in the devices. A quiz followed. Then the teacher showed students
howto download Google Drive and save their work to this cloud platform. This allowed the

teacherto check on the progress of students. (Classroom 14)

T14 had incorporated instructional scaffolding within the assessment process as a meansof

monitoring the students and identifying their needs.

When scaffolding instruction, the teacher’s role changed from an instruction-oriented role toa

more guidance-oriented role:

The teacher chose an app for unit conversion and asked the student to convert volts and
watts. The teacher waited and did not guide them immediately. [The teacher] wanted
them todiscuss. Some students found it difficult and approached the teacher. [The
teacher] showed examples when explaining a concept. (Classroom 12)
This observation shows that the scaffolding conversations the teachers had with the studentswas
to ensure that they understood the concept. The teacher was strengthening understanding by

holding back the answers.

These observations also indicate that the teachers were moving around the classroom,

encouraging students to ask questions and taking the opportunity to provide quick comments or
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new ideas for them to think about. Then, they provided annotated exemplars assupplementary

resources.

The teacher was sharing ideas about electric circuits. Then the teacher asked the students todraw
an electric circuit. The students complied by drawing the circuit using a drawing app. (Classroom

8)

Teacher’s pedagogy was to scaffold student's understanding through careful questioning,
clarifying concepts and brainstorming ideas. In classrooms 5, the following observationswere

made:

The teacher used conversion apps such as Electrical Converter to make students

understand electrical units. (Classroom 5)

Teacher asks students a question on solar energy and they both discuss the answer
(Classroom 5)

Students were seen learning new concepts by discussing with fellow students. The teacherwas

encouraging peer discussion and making productive use of exemplars:

[The teacher] started marking the assignments of 3 students who had sent their work ...
viaGoogle Drive an online cloud storage service. Then, [the teacher] asked the students to

explain the concept to the other students. (Classroom 6)

During a debriefing session after the observation, the teacher (T6) said that the peerdiscussions
are useful for student learning as they can clarify concepts and also develop confidence. Peer
discussion of key concepts was crucial as it allowed students to articulate their views aboutthe

concepts and the examples and to obtain support from their peers.

The teacher asked the students to suggest an app for conversion of electrical units. Only

one student was able to do so. The teacher asked the rest of the class to applaud. Then

theteacher uses the app to teach conversion of electrical units. (Classroom 13)
Therefore, it can be seen that tablet computer integration involved an extensive use of scaffolded
instruction where teachers could sometimes use the strategy when students were unable tograsp
a concept. Overall, the teachers were aware of the importance of their role in facilitating or

scaffolding student understanding.
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4.4.3 Summary

Observation data and supplementary field notes demonstrate that most teachers (N=11)
had technological, pedagogical and content knowledge. In other words, they were able to
integrate the tablet computers into pedagogical practices and modelling a process that
students can emulate. They were rethinking and redesigning the classroom processes. The
teachers usedtablet computers based on their perceptions and their trust in the way it can

contribute to the teaching and the learning process.

One of the significant results of this observation process was that teachers demonstrated
technology related self-efficacy beliefs. They had a positive outlook on their own use oftablet
computers, adequate knowledge of how the technology relates to content. How the technology
can add value to assessment and feedback and applying the technology in a way that bestserves

student learning.

However, there were a few teachers who lacked confidence in integrating tablet computers. Their
lack of self-efficacy could be attributed to negative attitudes towards tablet computers and having
a negative outlook on their own use of the devices for teaching. This suggests that these teachers

did not see how the devices related to the lessons they were teaching and seemed to view the

technology as being irrelevant forinstruction.

A key finding was that scaffolded instruction was characterised by teacher-student social
interaction and peer discussions. This strategy seemed to have supported independent student
learning when they used tablet computers for authentic teacher assigned tasks. Apps, content
resources and social media tools were used by teachers as additional scaffolds to provide content
information to students. By showing exemplars and ways of using the devices and apps, the

teachers transferred the responsibility of learning to the students.

Based on the results, it can be claimed that the integration of tablet computers had changed
teachers’ didactical practice. The findings show that the teachers who followed diverseand
ingenuous methods were able to integrate the technology better from the didacticperspective.
The teachers were supported by a potential transformative technology that not only afforded

flexibility but also helped develop collaborative learning.

While there were instances of teacher-directed teaching, most teachers (N=12) wereattempting
to facilitate learning using the technology that students prefer. There was also a significant shift in

the way students were being assigned tasks and assessed.
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4.5 Findings from Methodological Triangulation

Methodological triangulation was used to enable mixing information from different datasources
to produce convergent findings. The comparison of the results from the questionnaires,
interviews and observations not only helped identify any overlap between the three data setsbut
also to unify findings of the quantitative and qualitative data sets. The most prominentthemes
and variables of the quantitative data and qualitative data, and the links between them, are

presented in Tables 23, 24 and 25.

In relation to:

Research Question 1: What are teachers' beliefs and attitudes associated with the initial

adoption of tablet computers for learning and instruction?

the views expressed by the teachers, during the interviews, were coded into categories and

then related to the questionnaire data.

Table 23: Research Question 1: Comparison of themes and variables through data

transformation
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Questionnaire data

Qualitative data -Interviews

Factors

F1 Teachers’
occurrent
beliefs

F4
Integrating
technology,
skills,
knowledge
and attitude

Variables (with frequency Themes

percentages)

Item 14. | trust using tablet Teachers’
computers can expand (increase)
and update (inform) or in other
ways refresh my subject knowledge

(Agree 16%/Strongly Agree 63%)

Item 16: | believe that tablet
computers can enhance a student’s
ability to acquire content
knowledge (Agree 25%/Strongly
Agree 45%)

Item 17: | believe that tablet
computers can help in bridging in
and out of class contexts (Agree
16%/Strongly Agree 61%)

Increased
self-
efficacy

Item 26: | have personal skills to
use technology tools (for
communicating, using word
processor) (Agree 22%/Strongly
Agree 32%/Neutral 33%)

Item 32: | know how to use tablet
applications or programmes
(mobile apps) which support my
teaching (Agree 30%/Strongly
Agree 24%/Neutral 34.7%)

Item 33: | know how to use the
internet to find information to
support my teaching (Agree
28%/Strongly Agree 24.7%/Neutral
38%)

Item 35: | have positive feelings
towards using tablet computers for

dispositions

Affordances

Examples of teacher responses

tablets inspire action (T1) and
increased confidence (T6)

encourages students to become
independent learners (T6), appeal to
students who prefer touch screens
(T14, T15), enhance “creativity”
(T12)

extend learning beyond classrooms
(T7,T13)

I am using tablets far more than |
used to. | acquired the skills on my
own (T12);

communicating and assessing
students (T14)

I am using tablets far more than |
used to. | acquired the skills on my
own (T12)

taken our own initiatives and learnt
how to use the tablets for teaching
through trial and error (T1); usethe
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Affordances
and
constraints

F6 TPACK
reasoning

F2 Teachers’
competencies
and
confidence-
limiting
beliefs’

In relation to:

teaching (Agree 15%/Strongly
Agree 48.7%/Neutral 30%)

Chapter 4

devices to work in partnership with
the students (T15)

Item 20: Tablet computers are not
versatile tools which are ideal for
educating students (Strongly
Disagree 20.7%/Disagree 20.7
%/Neutral 28.7%)

Item 22.1 believe that there is alack
of content (programmes and
software) in Arabic (Strongly
Disagree 30.7%/Disagree 23.3
%/Neutral 26%)

Item 23: Tablet computers cannot
improve teaching experience
(Strongly Disagree 35%/Disagree
10 %/Neutral 35.3%)

Item 24: | know that | have the
skills to prepare high quality
lessons by using tablet computers
(Agree 36.7%/Strongly Agree
18%/Neutral 32%)

Item 25: | know that | have the
skills to prepare high quality
lessons more quickly by using
tablet computers or other
technology tools (Agree
14%/Strongly Agree 17%/Neutral
39.3% )

Item 8: Tablet computers are a
major source of distraction for the
students (Agree 27%/Strongly
Agree 45%)

Teachers’
dispositions

Lack of
resources

Lack of
self-
efficacy

Increased
self-
efficacy

Affordances

Source of
distraction

Collective
efficacy

only a substitute for other existing
technology (T4); not altered teaching
style or practices (T3).

most apps are in English (T10)

find it difficult to motivate students
(T3); uncertain about their abilities
to effectively teach students using
the devices (T3), were afraid that
they would make mistakes in front
of their students (T4) and lose
control over students (T4) did not
want to change their style (T9)

using tablet computers for creating
lessons (T13)

I can design lessons specifically for
particular students (T8)

They are accessing social media,
YouTube videos, instant messaging,
and other non-academic content
(T13);1 have seen students stopping
their classroom tasks and answering
a personal message (T10)

I have begun acquiring the skillsto
use it for creating lessons, teaching,
monitoring and assessing students.
My colleagues help me (T4); |
sometimes face difficulty ... The
kids help me in the classroom (T7)

Research Question 2: How has the deployment of tablet computers influenced orchanged

teachers’ pedagogical approaches in intermediate schools?

the views expressed by the teachers, during the interviews were coded into categories and

then related to the questionnaire data and observation data.
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Table 24: Research Question 2: Comparison of themes and variables through data

transformation

Questionnaire data

Qualitative data-Interviews

Qualitative data-Observation

Factors Variables Themes Examples of Themes Example of
(with teacher observations/fie
frequency responses ldnotes
F1 Item 12: | am able Technology using apps to
Teachers’ to plan for the rich; plan lessons
occurrent lessons when | use Increased (Classroom 7
beliefs a tablet computer self-efficacy &
(Agree 25 10)
%/Strongly

Item 15: 1

believe that

teachers

who use

tablet

computers

will be able

to teach

hattav s
F2 Item 2: By using Increased Creating a Increased observed
Teachers’ tablet computers | communicatio  Facebook page  communicatio  teachers asking

competencie
sand
confidence-
limiting
beliefs’

am able to interact n and
with students and
share information
more effectively
(Agree
24.7%/Strongly
Agree 51%)

Technologic
al and
Pedagogical
knowledge

collaboration

for the class
and asking
students to use
their tablets to
communicate
via Messenger
(T14);
“connect” or
“interact” with
their students
and learn
together (T7,
T11 and T14);
the interactive
devices gave
them “greater
freedom” to
share ideas
(T13) and offer
feedback to
students (T6
and T15).

Asking students
to create
drawings of
how solar
panels work
and showing
them how to do
it so they can
create content

168

n and
participation

Scaffolding
student
understandin

g

students to take
part in group
work
(Classroom 1, 5,
13 and 14);
Discussions
between
teacher and
students and
collaborative
interactions
were
characterised
by high
degrees of
negotiation,
communicatio
n, and
interdependenc
e (Classroom
5,8

and 12); Peer
Showed
students how
to use an app
(Classroom 2);
used examples
and displayed
drawings on
the interactive
board



Item 1: | can upload
educational apps and
administer lesson
materials and quizzes
(Agree 24%]/Strongly
Agree 50%)

Item 3: | use tablet
computers to
streamline
(reorganise or
restructure) the
grading process
(Agree
24.7%/Strongly
Agree 47%)

Skills to teach
self-regulation

Fosters
authentic
assessment

Teachers did not  Student-

interfere in centred

student learning

when using

tablets....allowed

students to search

and find

information on

their own.

Teachers had the

skills to guide

them (T1)
Traditional
didactic
approach

Prior to the Feedback

introduction of immediacy

tables, | used to
take time to
assess students.
Now I do not use
paper-based tests.
| assess them
whenever
required
immediately in
the classrooms
(T2);

they can have
instant access to
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via tablets
(Classroom 7);

Students were
working
independently
and sharing ideas
(Classroom 11);

In Classrooms
3.4,9and to
some extent 8:
observed teacher-
directed teaching
methods such as
lecturing and
teacher-led
discussions; no
discussions
between students.
Very few
interactions
observed
between teacher
and students
(Classroom 4)
‘Interaction was
face-to-face, and
tablets were not
used for
communication
(Classroom 9)

The use of tablets
helped stimulate
more interactions
through
immediate
feedback
(Classroom 1)
The teacher
accessed
Facebook using
tablet to give
immediate
feedback. The
tablet-based
feedback was



Chapter 4

F3
Teachers'
technolog
y self-
efficacy

Item 4: | believe
that I am able to
provide prompt,
timely and quick
feedback (Agree
26.7%/Strongly
Agree 31%/N
28%)

Item 5: | have
the necessary self-
training and
technical support
to use tablet
(Agree
22%/Strongly

Item 6: | am
able to use
tablet computers
or other al
technology
tools in my
teaching (Agree
28.7%/Strongly
Agree 46%)

cal and

Item 27: | have
professional self-
skills for using
tablet computers
in teaching (for
time
management,
planning lessons)
(Agree
18%/Strongly
Agree
459%/Netitral

Increased

efficacy

Technologi
Pedagogic

knowledge

Increased

efficacy

grades and
feedback than
via a laptop
(T15)

confident in Increased
their abilities  self-
(T5) efficacy

I have the

skills to teach

the students

how to log

into our

classroom

cloud

computing

storage,

retrieve

lessons and

1se it in
Lack of
self-
efficacy

I have begun Increased
to feel that | self-

am using efficacy
tablets far

more than |

used to. |

acquired the

skills on my

own (T12)
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more a face-
to- face like
communicati
on between
teachers and
students
(Classroom
2)

teachers
appeared to
show
confidence

Reluctance to
use the
devices;
teachers did
not come to
the class with
prepared
lessons using
any
technology
(Classroom 3
and

4); preference
for traditional
paper and
pencil tests,
use of essays,

Many
teachers (12
out of 15)
appeared to
have the
confidence in
using the
tablets



Item 31: | know
how to integrate
tablet computers
into education to
increase the
quality and
effectiveness of
teaching (for
example
managing
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Increased
self-
efficacy
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teachers used
the materials
embedded in
the tablet to
deliver
content to the
students
(Classroom 1,
6); teachers
(Classroom 7



Chapter 4

and engaging students
in collaborative
activities) (Agree
22%/Strongly Agree
39%/Neutral 34.7%)

Item 28: | have skills Technological Many teachers

in using other and expressed that
technologies for Pedagogical they had skills
example using knowledge (T8, T10, T11,
PowerPoint, video T13)
projectors, Smartboard

etc. (Agree

24%/Strongly Agree

38%/Neutral 32%)

In relation to:

Technology
rich

8) used the tablet
computers as
clickers so that
students could
respond to
questions

the teachers also
incorporated
interactive
whiteboards, data
show projectors
which were
connected to the
tablet computers
(Classrooms 1, 2,
7,8,10,12, 13,
14, and 15).

Research Question 3: What are the challenges facing teachers who use tablet

computers for teaching in intermediate school classrooms?

the views expressed by the teachers, during the interviews, were coded into

categories andthen related to the questionnaire data.

Table 25: Research Question 3: Comparison of themes and variables through data

transformation

Questionnaire data

Qualitative data -

Factors Variables (with frequency
percentages)
F1 Teachers’ Item 13: | am unable to deal with
occurrent beliefs maintenance problems associated

with integration of tablet
computers (Agree 33%/Strongly
Agree 34.7%/N 27.3%)

Item 18: | am of the opinion that
there is a lack of pedagogy-based
technology training programmes
for teachers (Agree 29%/Strongly
Agree 45%/N 22%)
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Themes

Lack of support

Lack of adequate
training

Examples of teacher
responses

lack of support to
implement the
devices (T2); not
distributed tablets
to all teachers (T4,
T5, T8 and T15)

Inadequate teacher
preparation
programme (T1);
Lack of training
programmes (T9,
T14;T15)
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Item 19: Lack of training hinders | need

teachers from using tablet training to

computers effectively inteaching create
courses in

(Agree 23%/Strongly Agree

54.7%/N 20.7%) Avrabic (T10)
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F5 Affordances
and constraints

F2 Teachers’
competencies and
confidence-limiting
beliefs’

F6 TPACK
reasoning

4.5.1

Overall, the 6 factors and the 30 remaining valid items or variables from the

Item 21: | believe that the lack of
access to the internet is one of the
difficulties faced by teachers
(Agree 25%/Strongly Agree
30.7%/Neutral 33%)

Item 7: | believe that it isdifficult
to integrate tablet computers into
the curriculum (Agree
24%/Strongly Agree 50.7%)

Item 34: | lack knowledge in using
tablet computers for teaching all
subjects (Agree 24%/Strongly
Agree 11%/Neutral 38%)

Lack of support

Mandated
curriculum

Lack of autonomy

Technological and
Pedagogical
knowledge

Convergence of Quantitative and Qualitative Results

The Ministry of
Education does
not focus on the
pedagogical

need for such
technologies (T2)

Standardised
curriculum (T8);
curriculum not
suitable for tablet
integration (T1);
curriculum
mandated by the
government is rigid
and does not allow
teachers to adapt and

Ministry of
Education is against
involving schools or
teachers in
developing content
or courses (T1) not
nnvan tha fraadam ta
I still lack skills.
Yet | use tablets as |
think | have to keep
current with the
devices that
children like (T4) |
have skills.
However, it is not
skills in using

guestionnaires were compared with 17 themes (including sub-themes) derived from the

interviews and with the 8 themes from the observations. (See Table 26)
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Research Questions Instances of Instances of partial | Instances of silence Instances of
agreement agreement dissonance

1 2 4 1 3

2 6 1 4 0

3 4 0 3 0

Total 12 5 8 3

Table 26: Instances of agreement, partial agreement, silence and dissonance

Following convergent coding, there were 28 working codes comprising 12 codes for instancesof
agreement, 5 in partial agreement, 8 in silence, and 3 in dissonance (Table 26). The analysis
demonstrated how the merging of the qualitative and quantitative data provided convergence of
the findings for the important research questions (see Tables 27, 28 and 29 below). Thetables

provide an overview of key findings and how they triangulated across differentmethods.

Research Question 1

Table 27: Convergence of findings for Research Question 1

Convergence Coding

instruction?

constraints (Items 20,22,
23)

dispositions

Lack of resources
Lack of self-

Dissonance
Dissonance

Pair-wise
Resea‘rch Factors (Questionnaire) Theme‘s comp‘a\rlsor"lof Key finding
questions (Interview) questionnaire
and interview
RQ1. Whatare |F1: Teachers’ opinions of  Teachers’ Partial Positive disposition
teachers' their dispositions (Iltem dispositions Agreement
beliefs and [14)
attitudes F1: Teachers’ opinions of Affordances Agreement
associated |their dispositions (Item
with the initial |1, 17)
adoption of (F4: Opinions on skills, use Increased self- Partial Increased self-efficacy
tablet and attitude(ltems 26,32, efficacy Agreement
computers for |33 &35)
learning and |F5: Affordances & Teachers’ Dissonance Perceived constraints

and its influence on

teacher attitude and

low-self efficacy

efficacy
F6: Opinions on Increased self- Partial
professional skills (Item efficacy Agreement §
Increased self-efficacy
24, 25) Affordances Partial
Agreement
F2: Opinions about Source of Agreement Perceived constraints
technology & practice distraction and its influence on
(Item 8) teacher attitude and
low-self efficacy
X Collective efficacy Silence Increased self-efficacy

Instances of agreement
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The quantitative data from the questionnaires identified that the teachers had cultivated positive

attitudes towards using tablet computers for teaching and learning. The two qualitative themes
that emerged from the interview data, teachers’ dispositions and teachers’ perception of
‘affordances’ of tablet computers, supported the findings of the quantitative data. The positive
correlation of questionnaire and interview data indicates that the teachers had positive beliefs
and attitudes as well as the confidence to use the technology that students prefer, in orderto
support student learning. For example, during the interviews the teachers reported that theyused
the devices to create personalized learning environments (“one-to-one” learning) in which
students were taught self-regulatory skills so that they can learn independently and also helped

them connect and extend their learning beyond the classrooms.

There was also agreement between the questionnaire and interview data sets with regard to
the teachers’ notions that tablet computers are a source of distraction and can create a barrier
tothe teaching and learning process. While this could be considered as one of the limitations
ofthe technology, this finding also highlights the constraints faced by teachers in managing

digital distractions in the classroom.

Instances of partial agreement

With regard to teachers’ skills, knowledge and attitude towards the integration of tablet
computers, the questionnaire results did not fully reflect the findings from the
interviews. This was because there was a high percentage of neutral responses to four
statements (Items 26,32, 33, and 35). The teachers who were interviewed demonstrated
increased self-efficacy, for example by taking initiatives to acquire skills to use the
devices, using apps to communicatewith students and provide formative feedback.
Nevertheless, increased self-efficacy was asignificant finding in spite of the partial

agreement between the two datasets.

Another instance of partial agreement was once again associated with increased self-
efficacy. Although the questionnaire and interview data complemented each other, there
was a significant percentage of neutral responses (Items 24 and 25). Hence, this category
was coded as anexample of ‘partial agreement’. However, this finding indicates that the
teachers were demonstrating competence in exercising self-efficacy to use the devices to

design and create lessons and to help students succeed.

Instances of dissonance

There were three statements (Items 20, 22, 23) associated with the factor F5 ‘affordances

and constraints’ that did not agree with the corresponding qualitative themes (e.g.
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teachers’ dispositions, lack of resources and lack of efficacy). While teachers agreed to the

statementsthat tablet computers were versatile teaching tools and Arabic content was
available, interview responses suggested otherwise. Although there was dissonance
between the data sets, one key finding that emerged was related to teachers’ difficulty in
using tablet computers in theteaching and learning process. Teachers not only felt
intimidated by the technology but were afraid of losing control over their teaching
methods. The fear of failure while integrating the devices had reinforced negative attitude
towards change. This suggests that tablet computer usage was negatively influenced by
teachers’ perceived constraints which in turn shaped their self-efficacy or their perception

of their capabilities.

There was only one pair-wise comparison between the questionnaire and interview data sets
which resulted in silence. The qualitative data indicated that tablet computers not onlytriggered
collective efficacy but augmented it. However, the questionnaire did not provide relevant data for

this specific finding.

Research Question 2

Table 28: Convergence of findings for Research Question 2

Convergence Coding

Research
questions

Factors (Questionnaire)

Themes

(Interview)

Themes
(Observation)

Pair-wise
comparison of
questionnaire,

interview &
observation

Key Findings

RQ2. How has
the
deployment of
tablet
computers
changed
teachers’
pedagogical
approaches in
intermediate
schools?

F1: Teachers’ opinions of Technology rich; Agreement Increased self-
their dispositions (Items Increased self- efficacy
12 & 15) efficacy
F2: Opinions about Increased Increased Agreement Student-centred
technology & practice communication communication scaffolding
(ltem 2) and collaboration and participation
Technological Scaffolding Silence Student-centred
and Pedagogical student scaffolding
knowledge understanding
Skills to teach Student-centred Silence Student-centred
self-regulation scaffolding
Traditional Silence Traditional didactic
didactic approach approach
F2: Opinions about Fosters authentic Feedback Agreement Enhances
technology & practice assessment immediacy assessment

(Item 1,3,4)

feedback practices

F2: Opinions about
technology & practice
(Item 5)

Increased self-
efficacy

Increased self-
efficacy

Partial Agreement

Increased self-
efficacy

F2: Opinions about Technological Increased self- Agreement Increased self-
technology & practice and Pedagogical efficacy efficacy
(Iltem 6) knowledge
Lack of self- Silence Lack of self-efficacy
efficacy
F3: Teachers' technology Increased self- Increased self- Agreement Increased self-
self-efficacy (Item 27, efficacy efficacy efficacy
31)
F3: Teachers' technology Technological Technology rich Agreement Increased self-

self-efficacy (Item 28)

and Pedagogical
knowledge

efficacy
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In the comparison of findings, there were nine themes in which there was agreement in meaning,
importance and coverage: Increased self-efficacy, technology rich, increased communicationand
participation/collaboration, fosters authentic assessment, feedback immediacy, skills to teach self-
regulation, technological and pedagogical knowledge, student-centred and scaffolding student
understanding. Pairwise comparisons were made between these qualitative themesand

guantitative data.

Instance of agreement

Increased self-efficacy is one of the overarching findings that particularly highlight
teachers' increased self-confidence for using tablet computers. Observation data
corroborated theresults of the questionnaire data suggesting that the teachers were

using apps to plan theirlessons.

Responses to the items in the questionnaire (Iltems 12 and 15) indicated that the teachers
had positive attitudes towards tablet computers and showed complete agreement with

the observation data (e.g. themes ‘technology rich’ and ‘increased self-efficacy’).

There was also complete agreement across the data sets that teachers had high self-
efficacy, or the belief that they had the required professional skills to teach using tablet
computers. Allthe three data sets indicated that the teachers had personal and
professional technological self- efficacy to manage content, evaluate students, and
engage students in collaborative activities. Observation data confirmed that in order to
effectively use their skills the teachers hadcreated technology rich learning

environments.

In another example of full agreement, the quantitative data suggested that the teachers
perceived that tablet computers allowed them to interact with students and share
information efficiently and the qualitative data helped to explain this. From the
comments of theteachers who were interviewed and those who were observed in the
classrooms, it was apparent that tablet computers served as a mobile platform for

communication andcollaboration.

There was also full agreement between the qualitative and quantitative (Items 1, 3, 4) data
sets with regard to teachers’ beliefs that tablet computers foster authentic assessment and
provide immediate feedback. There was strong indication of a shift in the way the teachers
were administering assessments and the awareness that paper-based assessments are time
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consuming. The intention of the teachers was to give students challenging tasks and also

the opportunitiesto put the teachers’ advice into practice. Tablet computers allowed the
teachers to use socialmedia including social networking (i.e. Facebook) in formal teaching,
learning and assessment. Overall, the findings suggest that the teachers were using
technology for real-time assessment toassess students’ abilities to perform meaningful

tasks.

Instance of partial agreement

There were instances of partial agreement especially with regard to the theme ‘increased
self- efficacy’ as qualitative data (especially from the interviews) did not fully support the
guestionnaire statement that teachers had the necessary training and technical support to
use tablet computers. However, observation data corroborated the quantitative results

thatteachers were more confident in using the technology.

The themes ‘traditional didactic approach’, ‘skills to teach self-regulation’, ‘student-

/

centred’, ‘scaffolding student understanding’ and ‘lack of self-efficacy’ which emerged
from the qualitative data was silent in the quantitative data set. Although there were
fewer areas of overlap, findings indicate that while most teachers supported student-
centred scaffolding there were classrooms where the trend was towards traditional
didactic, teacher-focused teaching approaches. The efficacy confidence of few
teachers (classrooms 3, 4, and 9) were grounded in traditional goals, for instance two
students were observed using tablet computers by hiding it from theirteachers
(Classroom 3) while the teachers were not using the devices. There were text books

onthe teachers’ desk and the teachers had not transitioned from traditional paper

evaluations totablet computer-based assessments (Classroom 9).

Research Question 3

Table 29: Convergence of findings for Research Question 3

Convergence Coding

Pair-wise
Research Themes comparison of

questions Factors (Questionnaire) (Interview) questionnaire
and interview

Key finding

RQ3. Whatare |[F1l: Teachers’ opinions of Lack of support Agreement Inadequate
the challenges |their dispositions (Item policies
facing 13)
teachers who |[F1l: Teachers’” opinions of Lack of adequate Agreement Inadequate
use tablet their dispositions (Item 18 training policies
computers for (& 19)
teaching in F5: Affordances & Silence Inadequate
intermediate |constraints (Item 21) policies
school Lack of support Silence Inadequate
classrooms? policies
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F2: Opinions about Mandated Agreement Inadequate
technology & practice curriculum policies
(ltem 7)

Lack of autonomy Silence Inadequate

policies

F6: Opinions on Technological and Agreement Lack of skills
professional skills (Item Pedagogical
34) knowledge

The two key findings that emerged from the analysis were the inadequate policies of
thepolicy makers and lack of teachers’ skills in integrating the technology. Following
are the keyissues identified and how they triangulated across the quantitative and

qualitative datasets.

Instances of agreement

Statements which indicated agreement between the data sets were of most interest.
Thefirst instance indicated agreement between the quantitative and qualitative data
sets and wasrelated to teachers’ occurrent beliefs, for example the belief that teachers
did not have the skills to solve maintenance issues (Item 13), the lack of adequate
training (Item 18), and importance oftraining for effectively using the devices (Iltem
19). Although there was a high percentage of neutral responses, one cannot also ignore
significant definitive responses (‘agree’ and ‘stronglyagree’) which corroborated the

qualitative themes ‘lack of support’ and ‘lack of adequate training’.

The remaining two instances of agreement between the quantitative and qualitative data
were the mandated curriculum and lack of skills. Although the questionnaire data
demonstrated that the teachers were finding it difficult to integrate the tablet computers
into the curriculum, the interviews broadened the quantitative results and helped in
producing a betterinterpretation. Through interviews, the respondents made it clear that
a highly mandated curriculum did not permit meaningful technology integration. However,
this would suggest that there are other factors which would have hindered the integration,
and which may include teachers’ lack of skills or lack of technological and pedagogical

knowledge to use the tablet computers ineducational contexts.

Instances of silence

There were a significant number of pair-wise comparisons between the data sets which
resulted in silence. Comparisons which were “not applicable” to or silent in the
quantitative dataincluded ‘ack of support’ and ‘lack of autonomy’. One of the results which
emerged from the questionnaire data was also absent in the qualitative data sets, for
example the belief that lack of access tothe internet was one of the difficulties faced by

teachers.
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4.6 Conclusion

Triangulation of data was achieved by using information gained from teachers’ responses
inself- report questionnaires, views expressed in the interviews, and classroom
observations. The analysis (convergent coding) demonstrated how the merging of the
qualitative and quantitative data provided convergence of findings for the important
research questions. Together, the data sets confirmed the central themes and contributed
to a higher level of analysis and abroader understanding of the research questions.
Furthermore, the use of triangulation in this study allowed for the cross verification of
teachers’ perspectives on tablet computer integrationand their experiences. The
triangulation of the qualitative and quantitative data corroboratedthe findings and
offered insights into the previous single analyses conducted with the quantitative and

qualitative data, which are presented in the results chapter.
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Chapter 5 Discussion

5.1 Introduction

This study examined Kuwaiti intermediate school teachers' beliefs about the use of tablet
computers as a pedagogical tool in teaching practical studies (Electricity and Electronics).
The quantitative data collected in this study offered clear insights into teachers’ use of
tablet computers for teaching, and their attitudes and beliefs regarding the use of the
devices.When triangulated, qualitative data and quantitative data informed each other. The

findings revealed several themes.

Through interpretation of the findings, this chapter presents a discussion, within six key
syntheses, which continuously interacts with the research questions, data, and theory.
The findings are presented to confirm, disconfirm, or extend knowledge by comparing

themwith current and existing literature as identified in Chapter Two.

5.2 Synthesis 1: Teachers’ dispositions and perceptions of affordances

and constraints

In this study, the researcher found that teachers had positive attitudes towards using
tablet computersfor teaching and learning and that most teachers in this study had the
essential skills to usetablet computers, as a pedagogical tool. Both quantitative and
qualitative data revealed that most teachers’ occurrent beliefs towards the use of
technology in teaching was akey factor in their disposition towards integrating tablet
computers. The terms ‘attitude’ and ‘disposition’ are considered synonymous in this study
as literature describes attitude as a disposition (Eaton et al. 2008; Ajzen, 2005).
Affordances and constraints of technologies refers to “the strengths and weaknesses of
technologies with respect to the possibilities they offer the people that might use them

(Gaver, 1991, p. 79)".

The teachers’ dispositions and perceptions of affordances may have developed over time

through the use of tablet computers in their classroom practices. The teachers perceived
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tabletcomputers as enablers for technology integration for a number of reasons. During

the interviews, they referred to portability (T2); being user-centred and interactive (T2,
T12); appealing to students who prefer touch screens (T14,T15); are ideal for designing
bespoke lessons for particular students (T8); send content (T10) and because they aid in
assessment of students (T11). All these uses of tablet computers promoted the teachers
to believe that the tablet computers could be used for “one-to-one” learning orto create
personalised learning environments in which students can learn independently and enable
learning to extend and continue beyond the classroom (T2, T7, and T13). These results
emerged from the analysis of the interview data, especially when the theme ‘affordances’
was identified. Furthermore, the teachers perceived the devicesas enablers for change
and supporting the implementation of novel teachingmethods. The teachers were using
the technology to support the kind of teaching practice they believed was appropriate.
This study reveals how teachers’ attitudes and beliefs are associated with teachers’
pedagogical contexts and to the affordances of tablet computers they can identify for
their own practices. The findings from this study suggest that the teachers had a measure
of TPACK, since they were able to identify the affordances and constraints of tablet
computer use. The teachers had knowledge of the pedagogical affordances and
constraints of tablet computersand they considered that this technology and its apps
were applicable for the content they were teaching and in line with their students’
potential intellectual and emotional engagement with the tablet computers. This
understanding of the technology may have given the teachers theimpetus to adopt the
devices, plan their classroom activities and implement innovative practices. The rationale
behind making content-appropriate technology selection is the need to extend students’
learning, however, the teachers in this study were also aware that students need guidance
(T10). This was evident when a teacher was noticed offering guidance during classroom
observations (Classroom 12). This is a significant finding because teachers should be
personally convinced ofthe affordances of tablet computers but equally aware that
students need support in orderto understand concepts, although being practiced users of
digital technology. Literature also suggests that when integrating new technologies,
teachers should be knowledgeable about using them to guide students to investigate
topics both within and outside the classroom (Bledsoe & Pilgrim, 2015; Berson etal.,

2012).

Tondeur et al. (2016) consider that teachers "pedagogical beliefs are related to teachers’
technology use and suggest that technology use can lead to the creation of new,
reconstructed, or reaffirmed beliefs" (p. 561). They suggest that technology should be
perceived as an enablerfor change and teachers' beliefs should be perceived as an enabler

for technology integration. Based on the results from both data sets in this study, the main
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conclusion that can be drawn is thatthe use of technology depends on teachers’

dispositions or attitudes. This study found that teachers’ pedagogical beliefs and their use
of tablet computers are co-dependent and should be considered as ‘bi-directional’
(Tondeur et al., 2016) with both influencing each other. This finding corroborates results
from earlier studies (e.g. Bullock, 2004; Gibbone et al. 2010; Tamer, 2011; Yilmas &
Bayraktar, 2014; Li etal., 2015) which have identified that teachers, with positive
attitudes, have an improved ability to integrate new and emerging technologies in their
classrooms to support and develop their teaching. The results also support the arguments
made by researchers (for example Hashim, 2014; Ifenthaler & Schweinbenz, 2013;
Blackwell, 2014; Ertmer and Ottenbreit-Leftwich, 2010) that if teachers can leverage the
affordances of technology, they can improve teaching practices and enhance student

learning.

With regard to constraints, the teachers reported in the questionnaires, as well as during
the interviews, that tablet computers are a source of distraction and are a barrier to the
teaching and learning process. The analysis of the questionnaire responses indicate that
over 72% of the teachers agreed (Agree 27.3%; Strongly Agree 45.3%) that tablet computers
were a major source of distraction for the students. The interview responses (e.g. teachers T2,
T8, T9, T10, T11, and T13) also reveal that the devices disrupted teaching and learning.
Literature provides evidence (for example Karsenti and Fievez, 2013; Kordaki, 2013;
McCoy, 2013; Montrieux et al., 2015) of digital distraction arising from the use of mobile
technology, notably in the area of tablet computers in the classroom. For instance,
Karsenti and Fievez (2013) using surveys, found that students were unable to resist using
the devices to chat with friends or play games, and that teachers were concerned that the
distraction could affect the academic performance ofstudents. McCoy (2013) also found
that students used these devices for non-educational purposes during classroom sessions.

The current study upholds these findings.

Some of the teachers in the currentstudy addressed this risk (of distraction) by placing
restrictions on students’ use of tablet computers and ensuringthat the students followed
class rules. During interviews, the teachers claimed that were exercising some control
(T10) by trying to limit access (T5), and by filtering online content (T2 & T15). This finding
corroborates the results of Karsenti and Fievez (2013) who identified that teachers used
policies and accountability strategiesto deal with inconsiderate use of the devices in
classrooms. Previous research (e.g. Culen & Gasparnini, 2012; Falloon, 2013a; Falloon,
2013b) has also suggested that as the distractions caused by technology can negatively

affect learning, student interactions with the devices have to be strictly monitored.
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However, the teachers in thecurrent study were struggling to manage or control students’

use of the devices and this situation raisesthe point of classroom management issues
conflating with teachers’ concerns about technology use in the classroom. This finding also
guestions teachers’ competence in controlling disruptive behaviour, and therefore
maintaining classroom order when the technology is in use, but also canexpose teachers’

lack of efficacy with the technology.

Overall, this finding suggests that by understandingthe affordances and constraints of
using tablet computers, most teachers were able to make appropriate decisions as to
when and how to use the devices. As the teachers in this study perceived that tablet
computers are useful for teaching practical studies, this study argues that 'perceived
usefulness' is important in determining intention to use the devices. ‘Perceived
usefulness’ isa variable of the TAM and in this study identified the affordances and

constraints of tablet computer use are closely related to this variable.

5.3 Synthesis 2: Varied self-efficacy beliefs

One of the overarching findings of this study is increased self-efficacy which emphasises

teachers' increased self-confidence with their use of tablet computers. Findings from the
questionnaires, interviews and classroom observations revealed that when the teachers

had increased self-efficacy beliefs about the technology they were more willing to

integrate technology into their practice, for example by using apps to plan their lessons.

Increased self-efficacy

The results indicate that the perceived value the teachers placed on the use of the tablet
computers, influenced their use the technology. The teachers perceived that the use of
the tablet computers had improved their task efficiency and influenced increased self-
efficacy. The teachers' self-efficacy had a positive effect on the quality of classroom
practice and the way the students were adjusting to learning in an environment, as the
teachers were committed to integrating tablet computers. For example, the analysis of
the questionnaire data resulted in two factors, namely teachers’ competencies and
confidence-limitingbeliefs (Factor 2) and teachers’ technology self-efficacy (Factor 3)
which suggest that the teachers had the confidence and the ability touse the devices and

its apps to prepare and administer lessons.
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Interview data shows that the teachers demonstrated technology self-efficacy in the way
they used tablet computers for planning lessons, for delivering content, in the way they
focused on routine and procedures within their classroom, and in their interactions with
the students. For example. Six out of the fifteen teachers had higher self-efficacy (T1, T5,
T12,T13, T14, T15) were confident in their abilities, and took own initiatives to use the
technology to develop lessons.

The observations revealed that 12 out of the 15 teachers appeared to have the
confidence in using the tablets, for example the teachers prepared lessons beforehand,

stored it in their devices and delivered the content to the students (Classroom 1, 5, 6, 7).

The quantitative and qualitative results revealed that the teachersdemonstrated
technology self-efficacy in the way they used tablet computers for planning and delivering
content, in the way they focused on routine and procedures within their classroom, and
intheir interactions with the students. This suggests that the teachers had personal and
professional technological self- efficacy, or the required professional skills to teach using
tablet computers. It was this sense of growth in efficacy that allowed the teachers to

interact with students and share informationefficiently.

These findings are consistent with those of others (e.g. Hashim, 2014; Ifenthaler &
Schweinbenz, 2013; Blackwell, 2014) who also found that technology can be
leveraged to engageand motivate students and for strengthening the learning
environment. Furthermore, they also correspond with the views of Ertmer and
Ottenbreit-Leftwich (2010) that teachers’ knowledge of the use of the technology
can enable them to integrate the devices. Inthe current study the teachers
perceived that they had the skills and self-efficacy to acquire technological skills on
their own (as evidenced by interview results) and use the devices todesign and
create lessons. The results also support the findings of Koehler et al. (2014) who had
claimed that teachers, who have the required knowledge or the skills touse
technology, may be able to integrate it successfully. In the current study it would
seem thatthe teachers’ TPACK fostered their skills and also helped in the integration
of tablet computersfor their educational practices. In this study it was evident that
positive beliefs and attitudestowards tablet computers enabled use of the devices
and embedded apps as the teachers reported an overall sense of growth in efficacy
in using the tablet computers. In other words, they demonstrated higher levels of

self-efficacy which had an impact on their teaching behaviours.
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Collective efficacy

Previous research (e.g. Burden et al., 2012; Falloon & Khoo, 2014; Hashim, 2014) found
that mobile devices encourage collaboration and information sharing. In line with this,
theinterview data in this study provided evidence that teachers used the tablet
computers as meansto communicate and collaborate, and it is the teachers who
encouraged collaboration. For example, the teachers acquired knowledge from
colleagues to use tablet computers (T4, T8), or were motivated and helped other
teachers to use the devices for teaching (T12). The analysis of data also revealed several
instances of collective efficacy where teachers, with low perceived technology
competence, requested students to help them out(T4, T7, and T12). In each of these
cases, the teachers acknowledged that they were not ashamed of their actions. This
sense of collective classroom efficacy enabled the teachers to implement the device,

regardless of their own personal efficacy.

Significantly, the teachers collaborating with the students and other teachers not only
generated collective efficacy but increased it. Those who felt less efficacious about using
tablet computersengaged with their students, which encouraged joint use of the tablet
computers by the students andthe teachers and in so doing, this working together
contributed to finding solutions to problemsthat arose during their use. In the area of

collaborative working the findings show

thattablet computers can foster collective efficacy and enable teachers and students to

become collaborators. In other words, collaborative inquiry enhances collective efficacy.

Collective efficacy is defined as the judgment of teachers to ‘organize and execute the
coursesof action required’ that would have ‘a positive effect on students’ (Goddard, Hoy
& WoolfolkHoy, 2004, p.4). The teachers, in the current study, considered that together
with students and their colleagues they share a sense of collective efficacy inthat they
want to influence student outcomes through such collective actions. This sense of
collective efficacy can influence increasing use of tablet computers and encourage new

innovative teaching practices and approaches.

Overall, collaborative learning gave the teacher the opportunity to better understand what
the learners understood and so, better able to correct misunderstandings. The hybrid
functionality of a mobile device, for instance itsusefulness as a tool for collaboration and
anytime/anywhere dialogue, helped to build a network ofstudents and teachers. This
concept of social learning, advocated by Vygotsky (1980), was demonstrated by the

teachers who integrated the tablet computers to facilitated constant feedback, which
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enabled their students to learn through discussion, clarification of ideas and evaluation of

others’ideas.
This is an interesting finding as it is not only a very positive attitude but also an approach for

the future of teaching.

Lack of efficacy

Some teachers in this study, especially those observed in classrooms 3, 4, and 9, exhibited
lack of efficacyand displayed clear signs of negative self-concept. They appeared to have
difficulty in using tablet computers in theteaching and learning process and were
reluctant to use the devices. Interview data also shows that the teachers (T3, T4 and T9)
had very low perceived self- efficacy, as they were unable to motivate students, lacked
skills and determination. They did not want to take the risk (T4) and were unable to change
their teaching style (T9). These teachers may have hadrelatively low technology skills and
consequently the tablet computers posed a challenge to theirmindsets about using them.
This finding suggests that teachers with low technology self-efficacy are likely to have

unfavourable attitudes towards integrating technology.

The integration of tablet computers into traditional teacher pedagogy had not improved
the technology self-efficacy of these teachers as they had low technology self-efficacy or
lacked confidence (classrooms 3, 4, and 9). These teachers were of the belief that they

wanted to lead

the class and have absolute power, as in a traditional classroom and considered that the
devices did not allow them to exercisesuch control. They feared that students would no
longer depend on the teacher or consider them as the source of all knowledge. The fear of
failure, while integrating the devices, reinforced negative attitudes towards change. This
suggests that low technology self-efficacy with technology can foster anxiety among
teachers with regard to adopting new technology, such as tabletcomputers. The
combination of the teachers’ reluctance to use tablet computers, in general, and the
issuesof self-efficacy with technological knowledge and pedagogical implementation of
the technology may have contributed to negative perceptions about their own ability to
successfullyintegrate technology in the classroom. The views of these teachers focused on
conventional teaching methods and alignment to the mandated curriculum. This finding
matches the contentions of several researchers from Kuwait (e.g. Alfelaij, 2016; Alajmi &
Al-Hadiah, 2016) who identified thatrote memorisation, face-to-face delivery models and
other traditional teacher-centred teaching methods are prevalent in schools. Others have

suggested that teachers who are used to traditional teaching methods will not be able to
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adapt to new technologies because they haveto rethink the teaching process (Guo et al.,
2014) and therefore didactic approaches continue to be a significant part of the delivery of
learning (Gorissen, 2013). Other research, however, hasshown that students prefer
facilitated learning over traditional approaches (Potts, Rodriguez, Livingston, & Brown,
2017). Teachers' lack of confidence, caused by confidence-limiting beliefs, canprompt
teachers to stay within their area of pedagogical comfort and implement only those

strategies that they are familiar with.

The findings suggest that some teachers (T3, T4 and T9) who were interviewed and
observedin the classrooms, believed that they were not only intimidated by the
technology but were afraid of losing control over their teaching methods. It indicates that
tablet computer usage is negatively influenced by teachers’ perceived constraints which
in turn have shaped their self-efficacy or their perception of their capabilities. This finding
corroborate Stacy & Cain (2015) who claimed that teachers with negative attitudes fear
changeand uncertainty and resist technology. Other researchers (e.g. Kim et al., 2013;
Kordaki, 2013; Blackwell (2014; Montrieux et al., 2015) have suggested that fear of failure
and/or lack of technological knowledge are contributory factors towards teachers

exposing lack of confidencein adopting and integrating technology into their teaching.

Overall, the findings associated with teachers’ self-efficacy beliefs reflect previous
research,for example that by Mac Callum et al. (2014) who found that perceived
usefulness, ease of use,fear of losing control and increased self-efficacy were critical
factors in teachers’ behavioural intentions to use technologies for learning. The results
also validate the claims of Kurniawati et al. (2016)that teachers who have negative
attitudes are those who lack the knowledge to develop and implement effective teaching

strategies.

Synthesis 3: Fosters authentic assessment and providesimmediate

feedback

One of the benefits of integrating tablet computers was identified, by the teachers, as

technology- assisted assessment and feedback. Both the quantitative and qualitative

findings showed that tablet computers foster authentic assessment and provide

immediate feedback. The teachers reported that they had moved away from using paper-

based tests and were using tablet computers for administering assessments. This finding

reinforces the importance of tablet computers as pedagogical tools for teaching and

learning.
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A key objective of the teachers, who were interviewed, was to use the technology forreal-
time assessment to assess students and provide prompt and timely feedback using social
networking (i.e., Facebook) and using the devices as “clickers”, a classroom response
system (T2, T6, T7,T8). Classroom observations also showed that the teachers used
quizzes in between lessonsand provided feedback via Facebook messenger (Classroom
12), or used Kahoot, a user friendlyonline formative assessment tool, to check students'
understanding in real time (Classroom 13). During the interviews, the teachers also
reported that they used tablet computers to assess and evaluate their students’
assignments or knowledge of subject matter and provide feedback immediately via social
media platforms in the classrooms (T2, T6, T7, T8, T11, T12, T13, T14, and T15). This
finding suggests that the teachers were able to assess what the students were doing
during classroom sessions and track their learning, however there was no attempt made
to use summative assessment to evaluate students' learning. Instead of using
standardised tests, the teachers used the tablet computers and created opportunities to
assess their students' performance in a nuanced and multi-faceted manner and provide
feedback so that thestudents could revise and improve their work and deepen their
understanding. For example, studentswere given the task of using the drawing sketchpad
on their tablets to draw and show their understanding of the science behind solar panels
for immediate assessment (Classroom 15).The teachers who were using interactive apps
to draw diagrams were showing that the tablet computers allowed them to address visual
and auditory modalities, as well as to engage the students. Interview data also shows that
the teachers encouraged problem-solving skills, social skills, and attitudes (T11 T12) that
are used inthe real-world, or a simulation of a real-world situation. Questionnaire results
also show that most over 57% of the teachers (Agree 26.7%/Strongly Agree 31%) were
able to provide prompt, timely and quick feedback when using tablet computers. By using
the devices for authentic assessment, the teachers allowed their students to demonstrate

their ability to apply relevant knowledge and skills.

These findings corroborate the results of previous studies that have found that tablet

computers
are useful tools especially for assessment (Ifenthaler & Schweinbenz, 2013; Fabian
& Maclean, 2014), providing feedback (Salem, 2013), and more specifically for
improving the qualityand quantity of feedback as compared to paper-based
marking (Denison et al., 2016). However, a study by Njogu (2012) suggests that
interpersonal skills are a critical part of a teacher's skillsset when providing
meaningful and prompt feedback. Overall, the teachers demonstratedtheir

capabilities to design, develop, and evaluate authentic learning experiences and
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assessments incorporating tablet computers. The results also demonstrated that

the teachers seemed to be empowered, as the automation provided by the

technology allowed them a reprieve from tedious grading.

5.5 Synthesis 4: Student-centred approaches

It was evident from the classroom observations that theteachers were promoting
student-centred learning by using tablet computers, by understanding that the students
valued mobility and portability, by letting students to make decisions (observed in
classroom 10) and by allowing their students ameasure of control of interaction and
sharing (observed in classrooms 1, 2, 5, 6, and 7). The teachers used tablet computers to
scaffold instruction by engaging in discussions, sharing ideas with students, providing
support through modelling, and encouraging peer discussions. This was a significant
finding in the sense that the teachers were harnessing the portability and mobility
affordances of the tablet computers to support differentiated learning. They were also
providing learning tasksthat supported the different learning goals, styles, attitudes and
abilities of their students. In orderto integrate the technology effectively, but also be
really involved, the teachers were willingto promote some degree of collaborative and
social learning with their students. During interviews, the teachers reported that they
were against using the devices in traditional 'drill and skill' ways and wanted to use it to
support student-centred learning, for example by matching students’ learning styles
(T11), meeting the needs of learners (T6, T7), showing students how to use conversion
apps such as Electrical Converter (T5) with the intention of wanting the students to learn
independently (T12). Thisfinding emerged from the dominant theme ‘scaffolding student
understanding’(classroom observation) and the sub-theme TPACK skills (Interviews). This
finding is in linewith a wide range of research studies (e.g. Burden et al. 2012; Rikala et al.,
2013; Leinonen et al., 2014; McGuire, 2015) that have established that teachers who use
student-centred approaches do so to accommodate the learning potential and interests

of students.

The nature of the teachers’ practical studies-specific TPACK was of interest in relation to
theiruse of tablet computers and interactive apps to scaffold students’ understanding of
basic electrical and electronic concepts. The teachers, as facilitators, constructed activities
andinstigated reactions, using the tablet computers, while teaching basic electricity and
electronics. These
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activities and reactions then changed based on the progress made by the students. Thetechers

believed that the technology was available to them as a means of enhancing education andwere
intent on making it more authentic for the students. For example, the researcher observed
teachers engaging students in group activities, encouraging them to work independently of the
teacher and share ideas (Classroom 11). Teachers also reported, during interviews, thatthey
guided students to become self-regulated learners (T1, T7, and T11). These teachers did so by
planning more interactive and creative opportunities for their students. Instead of using thetablet
computers in the traditional 'drill and skill' way, the teachers leveraged the unique potentialsof
the tablet computers to scaffold students' understanding and in the process supported student-
centred learning. Many researchers (e.g. Blackwell, 2014 and Montrieux et al. 2016). Montrieux et
al. (2016) have suggested that teachers who are confident and use the technology in a variety of
ways, and when students experience higher levels of support, they learn more successfully.This
finding from this study also echoes the findings of Kim et al. (2013) and Kordaki (2013). Onthe
other hand, a study conducted by Alsahou (2015) in Kuwait found that student-centred practices
were moderate and teacher-centred practices were prevalent. To change theseteacher-centred
practices, Koehler et al. (2014) advocate that if teachers are to achieve such student-centred
learning environments they should have adequate knowledge and skills to integrate the
technology. However, the findings of this study has revealed that teachers appeared to have
student-centred beliefs and were therefore able to effectively integrate tablet computers for
teaching and learning. This is in line with Ottenbreit-Leftwich et al. (2010) who claimed that

technology may not support student-centred practices if it is not aligned with teachers’ beliefs.

5.6 Synthesis 5: Teachers’ knowledge and skills are crucial for ensuring

quality of classroom practices

A major challenge identified was lack of knowledge and skills in creating content using
tablet computers (T3) and teachers admitted that not having pedagogy-based technology
training, to use the devices to teach practical subjects (T4), was a contributory factor.
These qualitative results (interviews) complement quantitative data which had identified
that the main challenge facing teachers was lack of knowledgeand skills in using
technology effectively in the classroom. As stated earlier, the questionnaireitems
generated a significant number of neutral responses, and therefore this study infers that
the teachers were uncertain if they had the skills (r=0.734, p<0.01) or the knowledge to
usetablet computers (r=0.598, p<0.01). Interview data provided diverse opinions and

views that substantiated the questionnaire findings.
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This study, therefore, considers that these teachers did not have an understanding of the
pedagogical principles that govern the application of tablet computers in teaching and
learning. In contrast, teachers also used the tablet computers in innovative ways, for
instance to interactwith students (T8, T10 & T11), personalise learning (T6) and by using
interactive apps to teach basic electronics (T2, T13). This suggests that most of the
teachers had technology-supported pedagogical knowledge; they had an understanding

of the affordances and constraints of the

tablet computers. Koehler and Mishra (2009) indicate that teachers’ knowledge of a
particular technology helps them in choosing appropriate tools to represent or
transform the contentthey teach. Although the teachers, in this study, lacked training,
they had developed technologicaland pedagogical knowledge over time through trial
and error (T1, T12). The teachers attributedthis ability to their own attitudes and
beliefs, as well as knowledge and skills (T1, T2, T5, T6 andT10). This finding agrees with
a number of studies (e.g. Baumert et al., 2010; Sothayapetch et al., 2013; Hume & Berry,
2011; Mishra & Koehler, 2006) in that teachers’ technological and pedagogical
knowledge and the skills to access content develops as they engage in classroom
practice.This finding also corresponds with literature (e.g. Mishra & Koehler, 2006;
Borko et al., 2009; Kim & Hannafin, 2011) that considers that teachers will be able to
integrate technology into their teaching practices, if they refine their knowledge and

skills.

The teachers in this study (as evident from the interview responses of teachers T1, T2, T5,
T6, T10 and T12) were not only competent in basic skills, but had developed new skill sets
such as flexibility, confidence, communication, the ability toengage, an understanding of
new and emerging technologies, and the ability to empower students. This finding also
confirms the claims that teachers’ knowledge is an essential prerequisite for good teaching
and that their classroom practice depends on the knowledge they have acquiredover time

(Hao, 2016).

An important determinant of teachers’ skills and knowledge in their use of tablet
computersis their level of confidence in using these technologies in the classroom or in
communicatingwith learners. This confidence must emerge from their competence to
handle the devices forvarious purposes. In this study, although some of the teachers (T3,
T4 and T9) lacked competence inusing the devices, many reported positive attitudes
towards using them for teaching andlearning.

Those who lacked competence lacked knowledge and skills and therefore were not able
tomake informed decisions. This finding upholds the claims of Alayyar et al. (2012) that

teachers’ lackof technological, pedagogical and content knowledge can have an impact on
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their capacity to improve their pedagogic practices. This also adds to the growing concern

that teachers wholack knowledge and skills to use technology for teaching will try to avoid

it altogether, through evasion behaviours (Palak & Walls, 2009; Wright & Wilson, 2011).

Yet another theme associated with this finding is lack of adequate training. The significant
definitive responses (‘agree’ and ‘strongly agree’) to questionnaire items about the
importanceof training, or the lack of it, corroborated the qualitative results. The teachers
expressed thatthey did not have enough exposure to understand the possibilities of
tablet computers or to utilise them to their fullest capabilities. The teachers admitted that
they lacked adequate training, which raises concerns that they are not being given the

support they need to utilise the tablet computers for teaching.

Effective teacher training is one of the most cited reasons for successful integration of
technology into the curriculum and for connecting technological skills to subject area content
andclassroom practice (Kim et al. 2013; Avidov-Ungar & Eshet-Alkalai, 2014; Lehiste, 2015). The
finding inthis study is not consistent with results of previous research (e.g. Ottenbriet-Leftwich
et al.2010; Nishino, 2012; Blackwell, 2014) which found that teachers need training and support
if they are to exploit the potential of emerging technologies and also to influence teachers'
developmentof positive beliefs. Most importantly, training is crucial for balancing content,

pedagogy,and technology (Rienties et al., 2015).

This finding also does not support other studies conducted in the area of technology
integration, which concluded that the teacher training is essential for instilling a positive
attitude into teachers and for increasing their confidence in incorporating technology for
teaching (Hofer & Swan,2011; Mac Callum et al., 2014). Researchers also claim that the
training has to be continuous if they are to acquire the required skills to use the
technology (Wright & Wilson, 2011; Avidov-Ungar &

Eshet-Alkalai, 2014; Lehiste, 2015). Although deficiencies in knowledge can be corrected
by training, this study acknowledges that the training, provided by the Kuwaiti Ministry of
Education, does not either give teachers the opportunity to participate in professional
development programmes or the support required to help teachers understand how to
leverage tablet computers as education tools. Since the teachers in this study had clarified
that they lacked training, this study strongly recommends that training programmes have
to be developed withthe aim of improving teachers’ attitudes toward tablet computers

and enhancing technological and pedagogical skills.
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5.7 Synthesis 6: Lack of pedagogical clarity and inadequate policies

Formulating a policy on new and emerging technologies in education requires taking
several factors into account such as purpose, the readiness of schools, making devices
available to teachers and students, the relevance of applications and content, and
teachers’ capabilities. Although, policies can facilitate change, they may not guarantee
technology implementation or impact. In this study, questionnaire findings revealed that
over 70% of the teachers (Strongly Agree 50.7%, Agree 24%) were finding it difficult to
integrate the use of tablet computers intothe curriculum. The qualitative findings
illuminated how policy makers and their policies have hindered rather than enabled tablet
computer integration in schools. For instance, the teachersin this study expressed their
disappointment with the mandated curriculum, which accordingto them was rigid (T6),
did not meet the needs of students (T7, T8), and was not suitable fortablet

computer integration (T1). This suggests that the policies are inadequate as they do

not have explicit connections to teachers’ classroom practices.

In this study, the teachers were against a one-size-fits-all curriculum. The
curriculum doesnot typically emphasise either ‘technological pedagogical content
knowledge’ or ‘teachers’ competence’. This lack of pedagogical clarity, on the part
of the policy makers, can leadteachers to be cautious when implementing the
technology. The problem is that tablet computer integration has been imposed via a
‘top down’ mechanism as the teachers are unable to use it to suit their own style, or
the needs of their students. This finding supports the results of other studies from
Kuwait (e.g. Alhashem & Al-jafar, 2015 and Mohammed, 2014) which found thatthe
centrally mandated curriculum is not compatible with technology and therefore
teachersare unable to use the technology for teaching. The teachers, in the current
study, were calling foran adaptable curriculum that can be customised, and one

which can be personalised to address students' diverse learning styles.

Another theme (interview) associated with this finding was the tension between the
mandated curriculum and teacher autonomy. The teachers described, with genuine
emotion, that their professional autonomy, judgement and expertise were denied by the
government. They believed thatthe Kuwaiti government, which mandates the national
curriculum, infringes upon teacherautonomy by undermining the professional status and
expertise of teachers. They also considered thatthe education policies of the Kuwaiti

Ministry of Education has tightened central control over schools which has resulted in
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restricting academic freedom (T13) and undermined the quality of education that

teachers can deliver. In addition, they believed that teacher autonomy, withina rigid
national curriculum, had prohibited teachers from creating content (T1, T14), making
changes to the curriculum or in individualising the curriculum when integrating tablet
computers. Overall, the teachers’ experiences have shown that the use of tablet
computers requires a degree of autonomy. Although the accountability systems in Kuwait
are eliminating theirindependent decision-making, the teachers, in this study want to
demonstrate resilience by exercising professional autonomy in an environment where

demands are constantly placed uponthem without consultation.

The results reveal that support and resources are needed when using tablet computers for
teaching and learning. Interview data suggests that the teachers, in this study, were
seeking increased encouragement, technical support, sufficient technology resources,
sufficient professional learning opportunities, and that policy makers should provide more
assistance so that Kuwaiti teachers, in general, can develop the capacity to integrate the
tablet computers successfully (T2, T4, T5, T8, T10, T11and T15). All these considerations
indicate that the policy makers are not paying attention toteachers' technological and

pedagogical needs and not providing support or resources.

The results support the claim that if teachers are provided support by policy makers it would
have a profound impact on teacher confidence which is important for technology integration
(Blackwell, Lauricella & Wartella, 2014). Teachers, in the current study, perceive supportto
include technical support, as well as ongoing support beyond the initial training, when
integrating tablet computers. They believe that required support should not only be when they
initially usea new technology resource but also when they practice using it and begin to
integrate it intheir classrooms. In other words, continuing support will build and increase

teachers' confidenceand consequently have a positive effect on teaching andlearning.

These findings support that of Hassler, Major and Hennessy’s (2015) critical review of
literature which showed that lack of technical support can directly affect teachers’ beliefs
and canprevent them from using tablet computers for teaching, In their review the
authors suggest that policy makers and institutions should support teachers by providing
resources and ongoingprofessional development in order to change teachers' beliefs.
These findings, in this study, corroborate the findings of Montrieux et al. (2015) who
indicate that policy makers have to provide technicaland pedagogical support to facilitate
teachers’ understanding of the full potential of tabletcomputers, for example adequate
support for schools and assist in providing school infrastructure for incorporating the
devices. This study considers that Kuwaiti teachers need technical and pedagogical

support in order to improve their practices, a point substantiated by the work of Kordaki
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(2013) in Greece, Kim et al. (2013) and Blackwell (2014) in the United States, which

indicates that this is an international issue.

5.8 Conclusion

As a result of the findings, it appears that integration of tablet computers and higher self-
perceived competency of teachers is positively associated with overall technology
dispositionor attitude. Although teachers in this study showed enthusiasm for using tablet
computers, there were still efficacy issues and the pedagogical reasoning for integrating
such technologies. Overall, their pedagogical beliefs about their knowledge and skills
revealed a significant influence ontheir technology practices in their classrooms.
Pedagogical beliefs were typically discussed in terms of a continuum between teachers’
orientations towards traditional and student-centred approaches. The teachers, in this
study, held occurrent beliefs and dispositions about the use of tablet computers for
teaching and learning that did fit precisely into the dichotomy of traditional versus student-
centred. A major gap that was uncovered is the disconnect between the policy makers, who
make the key decisions on tablet computer integration, and the reality of the teacherswho

implement the technology in schools.

198



Chapter 6
Chapter 6 Conclusion

6.1 Introduction

This mixed methods study was conducted to understand teachers’ beliefs and attitudestoward
integrating tablet computers and the knowledge and skills in applying those technologiesin
Kuwaiti schools. This chapter concludes the research and summarises the main findingsin
response to the research questions. It highlights the contributions made to knowledge on
technology integration and use in schools, presents the theoretical and practical implications of
findings for researchers, teachers and policymakers, discusses the limitations of the studyand

makes recommendations for future research, policy and practice.

Summarising from Chapter Two, the current literature shows that the integration of tablet
computers in teaching, learning, and assessment can promote collaboration and information
sharing (Burden et al. 2012; Ifenthaler & Schweinbenz, 2013; Hashim, 2014; Montrieux etal.,
2015; Denison, Bate & Thompson, 2016). Moreover, it is claimed that the technology can
essentially improve learning outcomes (Njogu, 2012; Mmasa, 2016), provide seamlesslearning
spaces (Clark & Luckin, 2013; Wong & Loooi, 2011). It is also claimed that the technologysupports

student-centred learning practices (Blackwell, 2014).

However, although the literature lauds the affordances of tablet computers, there are certain
scholars (e.g. Stacy & Cain, 2015; Montrieux et al. 2015; Gorissen, 2013).who refute suchclaims
and argue that the educational setting can impose constraints which can prevent successful
technology integration. For instance, teachers’ negative attitudes, fear of change anduncertainty,
fear of losing control over students, resistance to emerging technologies and new teaching

approaches, and preference for traditional lectures

The literature reviewed also demonstrates that teachers’ perceptions of technology use are driven
by levels of confidence and self-efficacy beliefs (Huntington & Worrell, 2013; Mac Callum et al.
2014); their values and beliefs concerning its usefulness in their teaching (Nair & Das, 2012), in-
service training (Nishino, 2012), beliefs about fitting the technology into their teachingand
classroom practice (Ihmeideh, 2009; Kim et al., 2013), and attitudes to the use oftechnologies

(Yilmas & Bayraktar, 2014; Li et al., 2015).

Literature from Kuwait showed that there were also cultural, technical and contextual challenges
which inhibited tablet computer integration, for instance, the prevalence of conventional didactic
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methods of teaching such as rote-learning and teacher-centred approaches (Alfelaij, 2016).

Teachers were reluctant to use technology as they lacked skills as well astechnological,
pedagogical and content knowledge (Mohammad, 2014; Aldhafeeri et al. 2016; Al-Awidi &
Aldhafeeri, 2017) and that centrally mandated curriculum was not compatible with technology

integration (Alhashem & Al-jafar, 2015).

Important gaps identified in the literature reviewed relate to the fact that there is very little
evidence contributing to our understanding of teachers' beliefs and practices and the factors that
influence teachers to integrate tablet computers in classrooms. The current study helpedin
identifying the gap and how educators and policymakers can help shape or re-orientteachers’

beliefs by supporting them to integrate the technology.

The following section reflects on the main findings of the research in terms of its contributionsto

existing knowledge.

6.2 Key findings and contribution to knowledge

In order to understand teachers thinking about using tablet computers in their teaching,
itis necessary to understand the knowledge and beliefs that underpin these decisions.
Theresults from the questionnaires, interviews, classroom observations show that most
teachers had positive dispositions or attitudes towards using tablet computers. Together,
theydemonstrate how teachers were integrating the technology during classroom
practices and it wasconcluded that the use of tablet computers depends on teachers’
dispositions or attitudes. Teachers considered the technology to be of more importance
or relevance and this perception couldbe seen to relate to teachers’ beliefs about the
affordances of tabletcomputers. The key findings with respect to the three research

guestions are presented below.

Key Findings

RQ1: What areteachers' beliefs and attitudes associated with theinitial adoption of
tablet computers for learning and instruction?

Quantitative and qualitative results indicate that the teachers in this study had positive
beliefs and attitudes towards using tablet computers and that their self-efficacy may

haveinfluenced their choice of instructional strategies. Teachers with positive
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dispositions and attitudes were confident in their capabilities to integrate the technology

while those who lacked self-efficacy were reluctant to use it for teaching. The findings
suggest that the teaching practices met the affordances of tablet computers and
therefore had allowed the teachers to successfully integrate the devices in schools. In
other words, there was an intricate relation between the affordances of the devices
and tablet-mediated teaching practices. This study has also identified that collective
efficacy can affect teachers’ attitudesthrough perceived usefulness and perceived ease
of use, which are two variables of the TAM. Thisfinding is unique as previous research
has not been identified as demonstrating that tablet computers can have an impact on

teachers’ collective efficacy.

RQ2. How has the deployment of tablet computers influenced or changed teachers’
pedagogical approaches in intermediate schools?

The deployment of tablet computers had created dynamic learning environments which foster
student-teacher interaction. Most teachers had developed technological and pedagogical
knowledge. In particular, the teachers had developed pedagogical knowledge related to practical
studies and had created effective teaching and learning environments for all students by
integrating tablet computers which fostered communication and collaboration. The integration of
the devices also had altered their teaching practices as they were able to design and implement
authentic assessments in order to provide a precise picture of what their students know and can
do in the real world. The teachers had also developed skills to teach self-regulation in student-
centred technology-rich environments. Although some teachers (three classrooms/teachers) were
reluctant to use the technology and were using traditional didacticapproaches, most participants

scaffolded student understanding by providing prompt feedback.

RQ3. What are the challenges facing teachers who use tablet computers for teaching in
intermediate school classrooms?

The challenges facing the teachers were lack of technological and pedagogical knowledge or lack
of skills and knowledge in using the technology effectively for teaching. The respondents lacking
confidence and identified technology training as a key component in a teacher's attitude and
confidence when it comes to the integration of the devices into the curriculum. They attributed
their shortcoming to the inadequate policies of the policy makers at the Ministry of Education in
Kuwait who did not provide support, resources or adequate training for the teachers. On the other
hand, the Ministry instigated measures that curtailed autonomy, for example coercing teachers to
work with a mandated curriculum and hindering them from involving in making curriculum
decision making,

One of the constraints reported by the teachers was that tablet computers are a source of
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distraction and are a barrier to the teaching and learning process. The findings indicate thisbelief

may have been negatively influenced by teachers’ beliefs and attituds. The study also found that
most teachers, including those who were intimidated by tablet computers, presented a critical
perspective on the technology rather than blindly accepting it. This brings into view important

aspects of teachers’ thinking that was not as apparentelsewhere.

Contribution to knowledge

This study contributes to developing an understanding of the factors which encourage to
integrate tablet computers in support of student learning. The use of interviews gave

ample

opportunity for the voices of the teachers to be heard. The results of the present study
therefore fill the gap in the literature concerning how teachers use technology, by
allowing them to narrate their own experiences. The teachers concerned presented their
decisions regardingtechnology use as a matter of meeting students’ learning needs and
preferences and expressed a desireto use technology in ways that matched their personal
teaching style.

By considering past accounts of the use of tablet computers, the interview data provided
further evidence that cultural and contextual factors can influence teachers’ attitudes to
adopt and use technology, for instance face-to-face delivery models and teacher-centred
teaching methodssuch as rote-learning and memorisation. The evidence in this study
suggests that although didactic approaches are a significant part of the delivery of
learning, context is more important andis strongly linked to the formation and shaping of
a teachers’ beliefs about technology. The study also identified that teachers believed
tablet computers had unwelcome effects on theirteaching. While teachers with low self-
efficacy believed that their personal teaching styles shaped howthey used technology,
those teachers who had the ability to use tablet computers had shapedtheir teaching
practices. Much of the literature is predominantly concerned with tablet computersand
its application in classroom environments, while the findings of this study emphasise the
role of group dynamics and collective efficacy in learning contexts. Therefore, it can be

suggestedthat such themes illustrate key aspects of the original contribution of this thesis.

Literature identified that research into teachers’ beliefs about technology had developed
insome distinct areas with one group of researchers considering attitudes towards
technology (e.g.using the TAM) and others focusing on conceptions of or approaches to
teaching and therelationship between pedagogical beliefs, knowledge, skills and the use

of technology (e.g. TPACK).The findings of this study suggest that TAM and TPACK are
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valuable in understanding teachers’ beliefs about tablet computers and has contributed

to each of them. However, it has also shown thatto fully understand teachers’ beliefs
about their perceptions of tablet computers the beliefs haveto be considered together
rather than separately and that importance has to be given to the context in which the

integration takes place.

In the area of tablet computer integration, the results of this study make a contributionto
knowledge by helping policymakers to formulate technology related policies that are
alignedwith the needs of students and teachers. The findings can also improve school
policymakers’ understanding of how contextual factors promote or impede technology
integration efforts. An awareness of these drivers and barriers can help them to make
contingency plans.Policymakers will be able to understand that tablet computer
integration is impossible without aligning itwith teaching and learning and by considering

contextual factors.

The findings from this study present strong evidence that technology is being used in
Kuwaiti schools. This study therefore provides an important contribution to the Kuwaiti
literaturein demonstrating the greater understanding that can be achieved from
adopting a mixed methods research design to study technology adoption and use in
education. This study was therefore able to exploit the strengths of both quantitative and
gualitative methods to enable a more comprehensive understanding of education
technology and its application in Kuwaiti schools. In the quantitative phase of the study,
the statistical analysis enabled the researcher to meetthe research aim in identifying the
factors influencing technology use. Then, in the qualitative phase of the study, thematic
analysis of the data enabled the researcher to meet the research aim of exploring the
contextual and explanatory factors perceived to technology adoption and use. The
qualitative data therefore enabled the researcher to make more meaningful

interpretations informed by the teachers’ lived experiences.

Summary of contribution to knowledge

The literature review had exposed a gap in understanding why practical studies has not
been the main focus for integrating tablet computers in an education system where
traditional teaching approaches are still in vogue and where there is systemic resistance
to technology enhanced learning. The findings of this study would be interesting as it will
focus on a new content area which is associated with practical studies and has not been

previously researched, especially in Kuwait.
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Overall, this study has shown that teachers’ beliefs that have been identified are important

for understanding teachers’ attitudes towards integrating tablet computers. Unfortunately,

several limitations were identified in this study.

6.3 Reflections on the limitations of the study

The mixed methods research methodology adopted was complex and therefore theresearcher

had to spend considerable time and effort to collect and analyse data and publishresults.
Although the research was carried out in an acceptable manner, it is still prone to flaws.

The sample for this study was selected from one school district in Kuwait and the findingscannot
be generalised with limitations to other school districts in Kuwait, although a high level of validity
was ensured through triangulation between the respective questionnaire data and qualitative
responses. Therefore, the researcher acknowledges that this study has low external validity. This is
because that it is not known how well the teachers involved in this study represent the wider

population.

In addition, the present study has limitations associated with its reliability, as the research
instruments were used only over a short period of time. In order to increase reliability, or the
reproducibility of the findings, the researcher could have repeated the study, using the same
methods and then comparing the results. This is because “...in interviewing there may be asmany
different interpretations of the qualitative data as there are researchers” (Cohen et al., 2011,

p.202).

When formulating the research questions, the researcher expected that the questions would
evolve and change during the study. The question “How has the deployment of tablet computers
changed teachers’ pedagogical approaches in intermediate schools?” was change to “How hasthe
deployment of tablet computers changed or influenced teachers’ pedagogical approachesin
intermediate schools?” This was done in a manner consistent with the research design used in
this study. As a mixed methods design was used, the question was under continual review and
changed. It would have been challenging if the design was quantitative in which the research

guestions remains fixed throughout the study (Creswell,2014).

This study used three different approaches to data collection: a questionnaire, interviews and
classroom observations. A significant drawback of self-reporting questionnaires is that the

respondents can potentially provide inaccurate information (Kormos & Gifford, 2014; Choi &Pak,
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2005) or over-represent those who used and had positive attitudes towards tablet computers.

Therefore, the respondents might not be fully representative of all school teachers. Similarly, the
guestionnaires were distributed via school principals and there were inconsistencies in how willing
they were in contacting potential teachers repeatedly and requesting them tocomplete the
survey. Consequently, it was not possible to precisely indicate the response rate to the
guestionnaires. Furthermore, the qualitative results were interpreted only by the researcher. The
involvement of more researchers or external investigators would have resulted in a newor

different interpretation.

A different set of limitations were associated with the interviews and observations. In orderto
obtain in-depth information, the teachers were interviewed for approximately 40 minutes and this
meant that only a relatively small qualitative sample was possible. However, as the sample of
interviewees came from practical studies subjects, the small size of the sample wasconsidered

sufficient. Teachers were observed in one classroom each or for a duration of 45 minutes.

Observations over a period of 2 weeks would have provided better results.

Another limitation was language in the research context. Arabic was the first language of
responents and therefore, the researcher had to translate the questionnaires and
interview transcripts into English and back to Arabic during the process of data collection
and dataanalysis. The interviews and surveys were conducted in Arabic and the
translation took significanteffort and time. Although attempts were made to be as
accurate as possible when translating the data, the researcher acknowledges that biases

or misinterpretations are possible.

Having acknowledged the limitations, the theoretical and practical implications resulting

fromthe knowledge resulting from the study are discussed in the following section.

6.4 Implications and recommendations

Research implications suggest that the results of this study may be important for teachers,
schools, policy and future research. Besides discussing the potential implications of the

findings, recommendations were also made.
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As mobile technologies, especially tablet computers, continue to form an integral part of

classroom learning and teaching, both within and outside school campuses, and as it is
increasingly integrated into curricula, research problems are also expected to evolve. The
researcher had in the introductory chapter alluded to the scarcity of research in Kuwait
and other Gulf Cooperation Council states concerning the use of technologies by

teachers forteaching.

These previous studies have explored online tools, including social media, in teaching and
learning contexts. On the other hand, there have been no studies to date, which have
examinedteachers’ pedagogical and epistemological beliefs and its influence on their

decisions to integrate tablet computers for teaching in schools.

6.4.1 Implications for teachers

When integrating tablet computers, teachers are required to develop technological skills so
that could integrate the technology into the curriculum. The findings show that teachers
with strong self-efficacy beliefs were able to integrate the devices. However, not all
teachers were ableto develop or apply knowledge and skills in the use of tablet computers.
This suggests that practicing teachers did not have adequate professional development

training.

Teachers in this study were sensitive to the ways in which tablet computers support orundermine
learning tasks. Because technologies vary in terms of the affordances and constraints they offer,

careful consideration is needed when using tablet computers to teach concepts.

Authentic learning may require significantly more planning and preparation, and teachers may
need to acquire new and more sophisticated instructional techniques or substantially revise lesson

plans they have used for years.

Findings indicate that tablet computers allowed the teachers in the study to design classroomsto
create authentic learning environments. This suggests that teachers who choose toincorporate
tablet computers should have positive attitudes and the skills to design tasks to supporttheir
instructional goals. The data indicates that teachers used more than one successful approachto
design classroom instruction around tasks related to practical studies and providedopportunities
for authentic learning. The activities allowed students to apply subject-specific knowledge and

skills to a real, complex problem.

204



Chapter 6
6.4.1.1 Recommendations for teachers

While teachers’ technological skills development could be accommodated through specialtraining
sessions, which can influence their perceived self-efficacy positively and enhance overallteacher
effectiveness, teachers have to be committed and change their attitudes. However, it is not
certain if teachers with low-self efficacy would welcome opportunities to share and discuss their
teaching practices more frequently. Those who develop collective efficacy can learn fromtheir
colleagues how to use the technology in ways that complement or express their personality or

teaching style.

6.4.2 Implications for Schools

The findings of this study have implications for school principals, teachers and departmentheads
who are responsible for identifying, selecting and using technologies for learning andteaching.
This study provides early insight into how tablet computers can help teachers, specifically those
who teach practical studies, to engage and enhance student learning. It also provides an
understanding of the challenges that schools, and teachers face when implementing these
devices. The findings of this study also revealed the teachers' belief of the importance of
professional development that is necessary for the successful integration of tablet computersin

classrooms.

6.4.2.1 Recommendations for schools

Schools need to ensure that when integrating these devices into curricula, it is developed
onthe basis of learners’ needs. Schools should consider implementing at tablet computers
as a differentiation instruction strategy. The findings indicate that schools have to apply
student- centred learning, whereby teachers can use tablet computers to allow self-
regulated learningand scaffolded learning. Teachers should develop positive attitudes
when implementing the technology for learning purposes so that it will positively impact
their instructional planningand delivery. However, if teachers are to use tablet computers

effectively, they have to be prepared to employ teaching strategies that actively engage
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students and use the technology develop students’ critical thinking and problem-solving

skills. In order to accomplish this, schools haveto put in place change management
strategies, for example focusing on providing feedback, scaffolding, interactivity, and
quizzes, to orient teachers on the positives associated with embracing emerging

technologies.

6.4.3 Implications for policymakers

The study raises questions about policymakers’ lack of pedagogical clarity and inadequate
policies which hinder tablet computer integration, for instance, the ‘one-size-fits-all’
curriculummandated and rigidly enforced by the government, strategies that do not meet
the learning needs of students, approaches that restrict teachers’ academic freedom. While
the Ministry of Education can mandate the use of technology, in particular tablet
computers, this may be counter- productive. Coercive tactics had forced teachers to use
technology in ways that they perceivedto have a negative impact on their teaching.
Teachers’ negative dispositions had resulted inadverse reactions, for instance resistance to

and avoidance of technology.

The findings presented in this study demonstrate that significant problems exist which
hinder successful integration of tablet computers in Kuwaiti schools. At the wider policy
level, there appears to be a lack of coordination between policymakers and schools and
the problems that exist make it impossible to integrate tablet computers effectively. This
evidence has significant implications for the targeting of policies that seek to encourage

and support the use of tablet computers in education.

There are issues specific to teachers in the Kuwaiti school system. The qualitative data
(interviews and observations) found that teachers were disempowered and frustrated
because they lacked support which they attributed to inattentiveness of policymakers and
lack of training. The findings of this study could influence the Ministry of Higher Education
to inform integration of tablet computers and other emerging technologies, for example,
allocating adequatetechnology resources, providing support to teachers, and developing
quality professional development programmes to continuously support teacher

development.

206



Chapter 6
6.4.3.1 Recommendations for policymakers

The implications provide direction for future teacher and technology policy decisions. To
effectively integrate technology in schools, policymakers must understand that there is a needfor
realistic policies. The Kuwaiti Ministry of Education should take steps for tablet computersto
make a positive difference, for instance by planning for such technology use and includingschool
leaders especially teachers in their planning right from the very outset and not just after
implementation. Policymakers have to realise that they have a vital role to play in helping
teachers understand how policies apply to a rapidly changing, technology-dependent world. They
have to ensure that teachers have opportunities to reflect on and discuss how tablet computers
align with their preferred teaching styles and approaches. In other words, policymakersshould

recognise teacher autonomy and include them in curriculum development.

The Ministry of Education should give more importance to developing teachers’ technology-
supported pedagogical knowledge and skills which are crucial for increasing teachers’ confidence
levels and more importantly for developing and delivering content and ensuring quality of
classroom practices. Supervisors nominated by the Ministry of Education have to ensure that
tablet computes should be used for creating course content and that such integration has tobe

modelled on constructivist theories.

Another implication is that the findings of this study can be used for helping policymakers tomake
decisions, particularly those in similar circumstances to the research context. For example, to
support technology enhanced teaching and learning, policymakers should recognise the
undisputed importance of teachers in realising educational goals. The study also suggests that
teachers’ previous experiences with technology can affect how they respond to tabletcomputers.
Therefore, policymakers need to be aware of the varied self-efficacy beliefs and experiences of

teachers and consider these when introducing innovative technologies.

Traditional teacher training and professional development practices pose a barrier to adoption of
tablet computers as it is not aligned with the technology. Under such circumstances, teachersare
unable to use skills or taking on innovative and flexible teacher roles. The results of this study
indicate that training is a vital aspect in effective implementation of technology. Policymakers
should educate teachers on the importance of technology related training and clearly
communicate the relevant policies to schools. When organising professional development
opportunities for tablet computers, the training programmes should focus on the subject-specific
needs and contexts for using technology. The programmes should be developed to build capacity

of teachers for using tablet computers and content development. Most importantly, policymakers
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should consider the context rather than the ‘one-size-fits-all’ directives that the teachers inthis

study identified. The Ministry of Education should offer professional development courses ona

continuum that specifically addresses teacher efficacy in integrating tablet computers.

Teachers may benefit from entirely new forms of professional development which would focuson
cooperative learning techniques. Additionally, findings indicate that assessment strategies
employed in the schools do not serve the needs of tablet computer enhanced instruction. Results
also indicate that authentic assessment and feedback immediacy are popular forms of assessing
students’ knowledge of concepts related to a particular subject. Subsequently, policymakers
should train teachers and encourage schools to assess students’ ability to solve problems or
collaborate. They should also refrain from using standardised exams to test students’ ability to

memorise.

Teacher preparation has to be enhanced by creating opportunities for teachers in training to see
and experience the positive effects of tablet computers on teaching and learning. This study
suggests that it is important that pre-service teachers’ experiences have to be increasedthrough
exposure to the mechanics of tablet computers and how the technology can be integratedinto the
curriculum and classroom. Content for vocational teacher training education programmes/

courses should also be developed from the existing curriculum.

Overall, the Ministry of Education’s technology implementation strategy should be developedand
linked to the overall strategy and goals. Work plans and training plans should be developedand
aligned to strategic plans. Funds should also be allocated for efficient and effective integrationof
tablet computers. These policy changes are complex, and in order to make choices policymakers

should use solid evidence to guide those decisions.

6.4.4 Implications for future research

Although earlier research has explored the impact of technology on academic performance, the
effectiveness of tablet computers, and teachers’ attitudes towards technology integration, the
relevant research findings do not address how technology is used in its entirety. This study has
shown that teachers’ pedagogical beliefs about tablet computers encompasses their perceptions
of technology, and their knowledge and skills which are crucial for ensuring quality of classroom
practices. It has also shown that the adoption and use of tablet computers encapsulates teachers’
dispositions and perceptions of technology, and its affordances and constraints. It is hopedthat

this study will encourage future researchers and contribute to the growing body of literature
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exploring how tablet computers can become a practical medium for instructional

strategiesto enhance learning. The methodological implication of this study is that
guantitative and qualitative methods can be used and then interpreted interdependently.
This leads to a thorough understanding of teachers’ beliefs about tablet computer

integration in schools for different subjects.

6.44.1 Recommendations for future research

The findings and issues raised by this study demonstrate that there are more possible
avenuesfor future research. The study was carried out in schools from only one district in
Kuwait. Future research could consider involving students and teachers from both state
and private sector schools covering all the six school districts Kuwait and even in its

neighbouringcountries.

Another suggestion is that researchers can use mixed methods to focus on teachers’
dispositions and perceptions of technology. This methodology also offers the
opportunity to influence a broader audience consisting of academics who are experts in
their field, and the Ministry of Education, policymakers, and the government. Future
studies can also increase the samplesize, widen the scope by investigating the beliefs
and perceptions of school principals and policymakers, and including variables, like
teachers’ age, work experience, qualificationand gender to gain better understanding of

this phenomenon.

One area of research that could be considered by future researchers is context. This study
was carried out in Kuwait and it would be interesting to discover the extent to which
similar aspects of context and culture are relevant to school teachers in other countries
and school systems. Itis therefore suggested that future research should develop
theoretical models for understanding the implementation of tablet computers by
focusing on context, for instance school and national culture, rather than those proposed

by the Technology Acceptance Model.
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6.5 Summary

This thesis has shown how teachers’ beliefs and attitudes about integration of tablet computersis
related to their knowledge and skills. This study focused on teachers’ dispositions and perceptions
of affordances and constraints, self-efficacy beliefs, authentic assessment and feedback
immediacy, student-centred approaches, teachers’ knowledge and skills, and policymakers’ lack

of pedagogical clarity and inadequate policies as they relate to technologyintegration.

As this chapter has demonstrated, this study not only makes contributions to existingknowledge
but also has implications for researchers investigating the implementation and use oftablet
computers in school classrooms, for teachers’ understanding of the factors that influence their
beliefs and attitudes towards the use of the technology, for schools that are incorporatingsuch

devices, and for policy makers who are responsible for trainingteachers.

The quantitative results show that teachers’ occurrent beliefs, attitudes, knowledge,
technological skills, perceptions of the affordances and constraints of tablet computers, TPACK
reasoningand teachers’ competencies and confidence-limiting beliefs were key factors that

either influencedor hindered the implementation of technology.

On the other hand, the qualitative findings show that teachers’ potential use of tablet
computers was influenced by their dispositions towards the devices and its affordances (for
e.g.fosters authentic assessment), self-efficacy beliefs (e.g. increased self-efficacy and
collective efficacy), TPACK, and student centred beliefs (e.g. scaffolding instruction), while
lack of self-efficacy and inadequate policies hindered technology use. The results of the
interviews suggest that although the policymakers had a strategic intent to enhance
teaching and learning through tabletcomputer implementation, there were many instances
where the gap between policy and practice was considerable. Teachers, who were
responsible for implementing the devices, had little or no previous experience in integrating
technology. Nearly all teachers perceived that theylacked professional development and

training for integrating the technology.

The findings also demonstrate that a major challenge was the existence of a centralized
education system which hampered technology integration by mandating curriculum and
disempowering teachers. Therefore, integration and use of the devices had become difficult
as the policymakers were focused on maintaining the educational system instead of

developingit.

210



Chapter 6
The findings presented in this study addressed the key research questions which motivated

the investigation into teachers’ beliefs and attitudes towards tablet computer integration in
Kuwaiti schools. In essence, the study has provided teachers, schools, researchers, and
policymakerswith empirical insights into teachers’ beliefs and how the teachers think, feel,
and act when integrating new and emerging technologies. These findings provide a sound
foundation for future researchin this area and the implications they may have on pedagogy

and technologyalike.

6.6 Personal reflections

The main strength of the current research is that it adopts a mixed methods approach to
handlea wider range of research questions. Some of the methods which added value to
this study were the use of methodological triangulation and convergence coding. Most
importantly, a researchof this kind which is methodologically sound and focuses on tablet
computer integration inKuwait, has not yet been attempted to my knowledge in any of the

states within the Gulfcooperation Council.

When | embarked on my PhD journey and began searching for literature from Kuwait or countries
which are members of the Gulf Cooperation Council, | found it difficult identifying
methodologically sound research. On personal and professional levels, | lacked time management
skills but eventually | learnt how to extensively prepare and plan for this research. | also faced
considerable challenges in developing the research instruments. Following my pilot study, andthe
study progressed, | gained confidence. There were moments when | was an/ uncertain howto
proceed with analysing and integrating the data, but over a period of time | was able toovercome

this sense of insecurity and complete the study

On reflection, there were a number of limitations identified in the study and these include the
problem of its generalisability, the type of sample used, validity and reliability, and the
interpretation of the qualitative results. Some suggestions have been made (section 6.3) howto

deal with them in future research wherever possible.

The finding of this study will help schools and policymakers to make the connection between
teachers and technology and motivate them to make future investments in educational
technology and teacher professional development. The future of education technology will beall

about the cloud and anywhere access and | anticipate that the world will be ourclassroom.
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Emerging technologies will change teaching and learning, enable students to learn fromanywhere

while teachers with progressive and constructive attitudes will be able to teach fromanywhere.

However, the schools of tomorrow will have to embrace these technologies and be ready forthe
future of technology. A future in which students will be more involved in forming their own
education. Students who will be more than willing to incorporate emerging technologies, but

teachers will remain information facilitators.
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D.1 Data Collection Instrument - Questionnaire (in English)

Questionnaire

Section |: Technologies and resources used

Do you use the following technologies/resources when you are teaching?

Please tick and indicate your response to each statement.

Sources Always Sometimes Never

Tablet computer (example iPad, Galaxy)

Microsoft PowerPoint

Interactive whiteboard (example smart board)
Video projector

E-mail
Skype
Internet

Data base programmes (example Excel)
Word processing

Section |I: Use of tablets as pedagogical tools
What are your reasons for using tablet computers as instructional tools in classrooms?
The statements listed below describe beliefs/attitudes which you might hold and the

skills/knowledge that you might have. For each item, indicate the extent to which you agree or
disagree with that statement. Please tick and indicate your response to each statement.

Neith .

Statements Strongly S h agree
disagree disagree nor disagree agree

Strongly
agree

1 I can upload educational apps
and administer lesson materials
and quizzes

2 By using tablet computers, I am
able to interact with students
and share information more
effectively

3 I use tablet computers to
streamline (reorganise or
restructure) the grading process

4 I believe that T am able to
provide prompt, timely and
quick feedback by using tablet
computers

5 I have the necessary training
and technical support to use
tablet computers for
instructional purposes

6 I am able to use tablet
computers or other technology
tools in my teaching.

7 I believe that it is difficult to
integrate tablet computers into
the curriculum
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Tablet computers are a major
source of distraction for the
students.

Working with tablet computers
is fun and interesting

10

I like using tablet computers in
my teaching

11

I am able to effectively deliver
presentations by using a tablet
computer

12

T am able to plan for the lessons
when I use a tablet computer

13

I 'am unable to deal with
maintenance problems
associated with integration of
tablet computers

14

I trust using tablet computers
can expand (increase) and
update (inform) or in other ways

refresh my subject knowledge

15

I believe that teachers who use
tablet computers will be able to
teach better by finding online
information

16

I believe that tablet computers
can enhance a student’s ability
to acquire content knowledge

17

I believe that tablet computers
can help in bridging in and out
of class contexts

18

1 am of the opinion that there is
a lack of pedagogy-based
technology training

progr for teachers

19

Lack of training hinders
teachers from using tablet
computers effectively in
teaching

20

Tablet computers are not
versatile tools which are ideal
for educating students

21

I believe that the lack of access
to the internet is one of the
difficulties faced by teachers.

22

I believe that there is a lack of
content (programmes and
software) in Arabic

23

Tablet computers cannot
improve teaching experience

24

I know that I have the skills to
prepare high quality lessons by
using tablet computers or other
technology tools

25

I know that I have the skills to
prepare high quality lessons
more quickly by using tablet
computers or other technology
tools
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26

I have personal skills to use
technology tools {for
communicating, using word

pr

27

1 have professional skills for

using tablet computers in

teaching (for time management,
lanning lessons)

28

1 have skills in using other
technologies for example using
PowerPoint, video projectors,
Smartboard etc.

29

I do not have high skills to use
tablet computers for teaching.

30

I know how to prepare lessons
by using tablet computers or
other technology tools

31

I know how to integrate tablet
computers into education to
increase the quality and
effectiveness of teaching (for
example managing content,
evaluating students, and
engaging students in
collaborative activities)

32

I know how to use tablet
applications or programmes
(mobile apps) which support my
teaching

33

I know how to use the internet
to find information to support
my teachin;

I lack knowledge in using tablet
computers for teaching all
subjects.

35

I'have positive feelings towards
using tablet computers for
teaching
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D.2 Data Collection Instrument - Questionnaire (in Arabic)
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D.3 Participant Information Sheet for Questionnaire

UNIVERSITY OF
Southampton

Participant Information Sheet for the Questionnaire

Study Title: An investigation of teachers' beliefs about using tablet as a pedagogical tool for
teaching in government-run intermediate Kuwaiti schools.

Researcher: Alenezi, Ebrahim G H A B. Ethics number: 24234

Please read this information carefully 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?

| am a PhD student. | am doing this research to obtain PhD degree. | want to investigate on
teachers' beliefs about using tablet computers in their teaching in the classroom. Also, | am
trying to obtain a better understanding of factors that could affect the use of tablet computers
in the classroom, such as knowledge, skills and attitudes. My research is funded by the public
authority for applied education and training.

Why have | been chosen?

You are participating in this study because you are a teacher and you are probably using
technology sources such as tablet in your teaching in the classroom. You have been chosen
because you have an understanding of the use of tablet computers in the classroom teaching
and therefore your thoughts are important.

What will happen to me if | take part?

You will have a table and pen to fill in the questionnaire about using tablet in teaching into
classroom for about 20 minutes approximately. The questions are about using tablet in your
teaching. You will choose from the options given whether you agree or disagree to each
statement.

At the end of the questionnaire, there is a question if you like to take part in interview and
observation for about half an hour in each of them. If you are happy, tick the box, type in your
name and email address and you will be informed later if you are selected for the interview
and observation.

Are there any benefits in my taking part?

There may be no benefit to the individual, but a benefit to others perhaps in the case they like
using tablet in their teaching - we will have a better understanding of using tablet as a
pedagoagical tool in reaching in the classroom.

Are there any risks involved?
All risks are those related to normal professional practice in school - all risks have been
considered. | will be taking good care to keep all information anonymised and secure.

Will my participation be confidential?
Yes, of course. All participants’ information will be saved in a password protected laptop, and
hard documents will be locked in a safe place.

What happens if | change my mind?
You have the right to withdraw at any time. Simply tell me or email me that you do not want
your comments or responses included in the research.

What happens if something goes wrong?
You can Contact Head of Research Governance
02380 595058

raoinfo@soton.ac.uk

Where can | get more information?

You can contact me on either my mobile or email address.
0096566526404 (Kuwait) - 00447462630360 (UK)
E.C.H.Alenezi@soton.ac.uk

OR you can contact my supervisor: Dr John Woollard
Telephone: 00447879808694

Email: LWoollard@soton.ac.uk

Version number 1.2 Date November 29'" 2016
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D.4 Consent Form to Participate in the Research: Questionnaire

UNIVERSITY OF

Southampton

CONSENT FORM for the Questionnaire

Study title: An investigation of teachers' beliefs about using tablet as a pedagogical
tool for teaching in government-run intermediate Kuwaiti schools.

Researcher name: Alenezi, Ebrahim G H A B.
Ethics reference: 24234

Please initial the box{es) if you agree with the statement(s):

| have read and understood the information sheet (Version number 1.2,
Date November 29" 2016) and have had the opportunity to ask questions
about the study.

| agree to take part in this research project and agree for my data to be
recorded and used for the purpose of this study.

| understand that my responses will be anonymised in reports of the
research.

| understand my participation is voluntary and | may withdraw at any time
without my legal rights being affected.

Data Protection

| 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)........cooiirii e

Signature of PartiCiPant......ccovvieeeieii e

T USSP EP PR,

Version number 1.2 Date November 29™ 2016
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D.5 Participant Information Sheet for Questionnaire (in Arabic)
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D.6 Consent Form to Participate in the Research: Questionnaire (in

Arabic)
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D.7 Quantitative Data Analysis — Correlation Matrix
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Appendix D

D.8 AQuantitative Data Analysis — Scree Plot

Scree Plot
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Appendix E

Appendix E  Certification for Accurate Translation of

Qualitative Data Collection Instrument (Interview

Schedule)

International Science Company ZJ,.\“ r_,u\ 7‘ fﬁ

Authorized Translation u__ju

S8

Gillae 4 3alai) Aallls 315 531 03gn ela La () panima (s Baadnall Las il A0 ol o glall 48 55 o 5
A el ARl g ol g A et Al G g o b Colatiall ate ol | A jal) Aalll 38,

We ,the International Science company for authorized translation certifies that the
content of what was written in the English copy is identical to what was written in
the Arabic copy .The number of pages are : six pages in English and eight pages in

Arabic.

General manager / MR. Mohamed El Rashidi
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Alhoti Complex — Fahaheel — Block 9 — Mezzanine — Office 13 —Phone ;: 2).Yo¥ed

230



Appendix E

E.1 Data Collection Instrument - Interview Schedule (in English)

Interview Schedule

Use of tablet computers in teaching

1. Why do you use tablet computers in the classroom? What are your primary reasons
for using tablet computers?

2 How do you describe your experiences in using tablet computers? Are there
dissimilar aspects between your use of tablet computers and other technologies?

3. How different is it when using tablet computers as compared to traditional teaching
approaches commonly used in most public schools in Kuwait?

4. How would you describe your teaching style? Why do you prefer this approach?

Teachers’ skills in using tablet computers for teaching

5 Do you think you have sufficient skills in using tablet computers for teaching? How
did you acquire the skills?

6. What do you think are the reasons for your lack of competence and skills in using
tablet computers in classrooms?

T Are there training programmes for using tablet computers in classrooms? What are
they? Who provides the programmes?

Facilitators and barriers to the adoption of tablet computers for teaching

8. Could you please identify the potential facilitators to adoption and use of tablet
computers in classrooms?
9. What do you think are the negative effects of using tablet computers in teachi ng?

W Imeenational Sciciee ¢, /
AUTHORISED 4
; _lH:Ns,l.-\f!n.\'_.--/
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Appendix E
E.2 Data Collection Instrument - Interview Schedule (in Arabic)
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Appendix E

E.3 Participant Information Sheet for Interview Schedule

UNIVERSITY OF

Southampton

Participant Information Sheet for the Interview

study Title: An investigation of teachers' beliefs about using tablet as a pedagogical tool for
teaching in government-run intermediate Kuwaiti schools.

Researcher: Alenezi, Ebrahim G H A B. Ethics number: 24234

Please read this information carefully 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?

I am a PhD student. | am doing this research to obtain PhD degree. | want to investigate on
teachers' beliefs about using tablet computers in their teaching in the classroom. Also, | am
trying to obtain a better understanding of factors that could affect the use of tablet computers
in the classroom, such as knowledge, skills and attitudes. My research is funded by the public
authority for applied education and training.

Why have | been chosen?

You are participating in this study because you are a teacher and you are probably using
technology sources such as tablet computers in your teaching in the classroom. You have
been chosen because you have an understanding of the use of tablet computers in the
classroom teaching and therefore your thoughts are important.

What will happen to me if | take part?

You will be interviewed for half an hour approximately. You will be asked some questions
about using tablet in your teaching. Also, you can withdraw from the research at any time,
There are no right or wrong answers.

Are there any benefits in my taking part?

There may be no benefit to the individual, but a benefit to others perhaps in the case you like
using tablet in their teaching - we will have a better understanding of using tablet as a
pedagogical tool in teaching in the classroom.

Are there any risks involved?
All risks are those related to normal professional practice in schoo! - all risks have been
considered. | will be taking good care to keep all information anonymised and secure.

Will my participation be confidential?
Yes, of course. All participants’ information will be saved in a password protected laptop, and
hard documents will be locked in a safe place.

What happens if | change my mind?
You have the right to withdraw at any time. Simply tell me or email me that you do not want
your comments or responses included in the research.

What happens if something goes wrong?
¥ou can Contact Head of Research Covernance
02380 595058

rgoinfo@soton.ac.uk

Where can | get more information?

You can contact me on either my mobile or email address.
0096566526404 (Kuwait) - 00447462630360 (UK)
E.G.H.Alenezi@soton.ac.uk

OR you can contact my supervisor: Dr John Woollard
Telephone: 00447879808694

Email: L.Woollard@soton.ac.uk

Version number 1.2 Date November 29" 2016
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Appendix E

E.4 Consent Form to Participate in the Research: Interview Schedule

UNIVERSITY OF

Southampton

CONSENT FORM for the Interview

Study title: An investigation of teachers' beliefs about using tablet as a pedagogical
tool for teaching in government-run intermediate Kuwaiti schools.

Researcher name: Alenezi, Ebrahim G H A B.

Ethics reference: 24234

Flease initial the box(es) if you agree with the statement(s):

| have read and understood the information sheet (Version number 1.2,
Date November 28" 2016) and have had the opportunity to ask questions
about the study.

| agree to take part in this research project and agree for my data to be
recorded and used for the purpose of this study.

| understand that my data will be anonymised in reports of the research.

I understand my participation is voluntary and | may withdraw at any time
without my legal rights being affected.

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 MAmMe).........ccoiiiiiiiriiiiiieie e esiererrereeee e e

Signature of participant.............ooooi

Version number 1.2 Date November 29" 2016
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Appendix E

E.5 Participant Information Sheet for Interview Schedule (in Arabic)
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Appendix E

E.6 Consent Form to Participate in the Research: Interview Schedule (in

Arabic)
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Thematic Analysis of Interview Data (sample)

Appendix E

Question 1: Why do you use tablet computers in the classroom? What are your primary

reasons for using tablet computers?

attentive.

Responses of the 15 teachers to question 1 Category Theme
T1- Yes I use tablets. | am very positive that tablets Attitude Theme 1:
inspire action. I am now able to make students more Teachers’

dis

sitions

technology for teaching and leaming.

easily carried around by..and students prefer it...

T2- Of course. I am very positive about using Attitude Theme 1:
emerging technologies and 1 have been using tablets Teachers’
for almost 2 years now. Whenever [ give students dispositions
some homework it stimulates personal interest.

T3- 1.do not use tablets for seriously browsing the Attitude Theme 1:
Internet [hesitates]......Maybe it is only good for Teachers’
casual browsinFi However, I use it in classrooms as Belies disiositions
T4- Although I use tablets I do not think they are as Attitude Theme 1:
functional as to laptops, But students find it Teachers’
convenient. So 1 am willing t use it although | am a dispositions
novice in using this technology for teaching.

T5- Yes. 1 incorporate tablets because 1 want to Attitude Theme 1:
deliver lessons to students incorporating interesting Teachers’
and stimulating tasks. dispositions
T6- I used the device provided to me by the school, It | Attitude Theme 1:
has increased my confidence in using mobile Teachers’

W

T8- I use these devices. Who doesn’t these days.
Students say that tablet devices are easy to carry. | on
the other hand believe that

i

T9- Yes. [ am responsible for my students. Although 1
am not fully trained in using tablets for teaching, 1
have the desire to improve them using technologies

Attitude

they normally use in their daily lives.

dispositions

237"




Appendix E

AF 'T‘,o

T10- Yes, of course. | am open to change and have

welcomed technology from the day the Ministry made
it mandatory that schools should integrate technology;
I feel that tablets are one of new technologies. It

Attitude

Theme 1:
Teachers’
dispositions

T11- Certainly. I find it fun to teach with tablets
although I am learning how to teach with these
devices. Yet it is interesting and is easier.

Attitude

Theme 1:
Teachers’
dispositions

T12- Yes.

Complicated software
is not required. They are not inly using the device but
doing things in a creative way.

EOTMMNIgA | offer feedback to my students even
during the weekend and on holidays.

T13-1do. I use it because it connects teaching and Attitude Theme 1:

learning inside and outside of the classroom. It Teachers’
encourages learning. I am in favour of anything that dispositions
encourages learning.

T14-1 use tablets. I created a Facebook page for the Beliefs Theme 3: Increased
class and asked all students to use their tablets to communication and
communicate via Messenger [hesitates]......... This is collaboration
because I believe that the device has an impact on

students as they can engage in social and class-related

conversations, and also chat with me.

T15- I use tablets for both nal or social useand | Attitude Theme 1:
instructional use 2> (NSNS Teachers’

Beliefs

dispositions

Theme 3: Increased
communication and
collaboration

Question 2: How do you deseribe your experiences in using tablet computers? Are there
dissimilar aspects between your use of tablet computers and other technologies?

Responses of the 15 teachers to question 2

Ca“’i"“!

Theme
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Appendix F

Appendix F  Certification for Accurate Translation of

Qualitative Data Collection Instrument(Observation

Protocol)

International Science Company 3.;] ,.\“ r_,U't f J.ﬁ

Authorized Translation u__}u
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We ,the International Science company for authorized translation certifies that the
content of what was written in the English copy is identical to what was written in
the Arabic copy .The number of pages are : six pages in English and eight pages in

Arabic.

General manager / MR. Mohamed El Rashidi
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F.1 Observation Protocol (in English)

Observation Protocol

Classroom environment

1- Classroom environment:

2- The way the teacher starts using the technology tool in the ¢lassroom:

Appendix F

3- Types of technology sources (other than tablet computers) available for use by the
teacher in the classroom:

Instructional orientation/strategies

1- The technology tools are integrated into the lesson by teachers (to observe: teacher
behaviour, knowledge, skills, challenges and difficulties):
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2- Software programs and applications used by teacher in the classroom:

3- Instructional strategy used (for example: individual or group activities, independent
learning, student-centred):

4- Teacher-student interaction in a tablet-supported dynamic learning environment:
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F.2

Observation Protocol (in Arabic)

Appendix F
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Appendix F

F.3 Participant Information Sheet for Observation

UNIVERSITY OF
Southampton
Participant Information Sheet for Observation

Study Title: An investigation of teachers' beliefs about using tablet as a pedagogical tool for
teaching in government-run intermediate Kuwaiti schools.

Researcher: Alenezi, Ebrahim G H A B. Ethics number: 24234

Please read this information carefully 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?

I'am a PhD student. | am doing this research to obtain PhD degree. | want to investigate on
teachers' beliefs about using tablet in their teaching In the classroom.

For the observation the researcher will sit down in the corner or at the back to write notes
about the teacher behaviour of using tablet in their teaching into classroom. My research is
funded by public authority for applied education and training.

Why have | been chosen?

You are participating in this study because you are a teacher and you are probably using
technology sources such as tablet computers in your teaching in the classroom. You have
been chosen because you have an understanding of the use of tablet computers in the
classroom teaching and therefore your thoughts are important.

What will happen to me if | take part?

You will be observed in the classroom for about 30 minutes approximately. The researcher will
observe the use of the tablet in the classroom, and if there are any challenges and difficulties
of using technology into classroom. )

Are there any benefits in my taking part?

There may be no benefit to the individual, but a benefit to others perhaps in the case they like
using tablet in their teaching - we will have a better understanding of using tablet as a
pedagogical tool in teaching in the classroom.

Are there any risks involved?
None.

Will my participation be confidential?
Yes, of course. The participants’ information will be saved in a password protected laptop, and
hard documents will be locked in a safe place.

What happens if 1 change my mind?
You have the right te withdraw at any time. Simply tell me or email me that you do not want
your comments or responses included in the research.

What happens if something goes wrong?
You can Contact Head of Research Governance
02380 595058

rgoinfo@soton.ac.uk

Where can | get more information?

You can contact me on either my mobile or email address.
0096566526404 (Kuwait) - 00447462630360 (UK)
E.G.H.Alenezi@soton.ac.uk

OR you can contact my supervisor: Dr John Woollard
Telephone: 00447879808694

Email: LWoollard@soton.ac.uk

Version number 1.2 Date November 29" 2016
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Appendix F

F.4 Consent Form to Participate in the Research - Observation

HJNJVERSETY OF

Southampton

CONSENT FORM for the Observation

Study title: An investigation of teachers’ beljefs about using tablet as a pedagogical
tool for teaching in government-run intermediate Kuwaiti schools.

Researcher name: Alenezi, Ebrahim G H A B.

Ethics reference: 24234

Please initial the box(es) if you agree with the statementfs):

I have read and understood the information sheet (Version number 1.2,
Date November 29" 2016) and have had the opportunity to ask questions
about the study,

| 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 that all data will be anonymised in reports of the research.

understand my participation is voluntary and | may withdraw at any time
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F.5 Participant Information Sheet for Observation (in Arabic)
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F.6 Consent Form to Participate in the Research - Observation (in Arabic)

o S a1 8 £ 5
adas Sl

gjw_,amqji_wm;utsg.,,m Foaasl) ladiil 3 bl Clafias & GEadll A all ol gl
s gy 8 Lo gid Ua pall A €l o plaal

@il g e amb sl

:Ltngmgmuigw}.a)s‘@

13&134}1%‘_,1&&1;&5@;53}&1 P | |_,+_,i:mli,',sas_,mmou_,j..‘1§uaai_,§_\.__.
PP BRI F W I

QJULLU.,,:.LEC)J:!@@:\m)mdr,«:Lu}aagjlgjistmu,L.aiJ_,m@Jd)aﬂ

Al jall e
m?mu:ﬁmuw@g_@dmalqum;x@ﬁg;mmlbd,;,.gsas_,umnuh@mjl
Lill_’h&}):.ﬂ

Sdaaall A gena Gl 13 8 il 0555 o agi

@y e ggaigjacﬁ,giqjgmquggﬂgjgpﬁ@cmjn 1 8 8 i of gl

4 e i G i

:t.si_Jlu:ml! ’g.uJ
:lﬂ_;L"snlll @5_,3

Fo

249



Appendix F

F.7

T chay code

Sample of Observation Data Analysis
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Appendix F

Dater..ovvirirnninennninnnns School name:..........ooovviinnnrnnnn . School Avvvesveeennnens

Time:.uooveiinirineesnrnnn Teacher codez.uniiinninnnnnivnnnniianeee. Thurenirvnnennans

Classroom environment
1- Classroom environment:

_,’:r A Mo I,f‘_,j Yo ¥ I-(‘ 1"

! The apps that were being used required Internet access in order to run. The
teacher had labelled the tablets which allowed students to quickly identify
their tablets. Appeared to be an active learning environment.

2

The way the teacher uses the technology tool in the classroom:

The teacher tended to use the device in laptop mode, and had an external
keyboard. Observed the teacher looking at the nationally mandated curriculum
which was embedded in the tablet. However, he used it without the external
keyboard when he started marking the assignments of 3 students who had sent
their work to him via Google Drive an online cloud storage service. Then, he
asked the students to explain the concept to the other students.

3- Types of technology sources (other than tablet computers) available for use by the
teacher in the classroom:

Laptop

Tech nu)av:. Yevie N

Instructional orientation/strategies

1- The technology tools are integrated into the lesson by teachers (to observe: teacher
behaviour, knowledge, skills, challenges and difficulties):

Has the skills to use digital materials and apps. Motivated studens to use the.

_.apps for drawing basic electrical circuits. Students were encouraged to use
their own tablets and not the ones distributed by the school for classroom use
5€.

2- Software programs and applications used by teacher in the classroom:
Techpelesy ich
Learning-oriented drawing for drawing basic electrical circuits
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DAate!eeesniieeenenserinsnnans School DAME:...ovvvieriiinrssrrsnrsrsrsersasiisanee

Timetiiiciiieiiieineessen Teacher codet..oiiiiieniiiiiiininianes . T2uiiiiiiiiiiiian,

Classroom environment

1- Classroom environment:

el nalony —rich
2

There was internet connectivity in the classroom. Teacher allocated tablets to
students the moment he walked into the classroom. It was an active
environment. The classroom layout was different. No rows of desks.

2- The way the teacher uses the technology tool in the classroom:

Teacher used tablets with a wireless data projector. It appeared to provide a
better solution than a desktop or laptop and hardwired interactive whiteboard.
Used examples which he had prepared to make students understand the
concept.

3- Types of technology sources (other than tablet computers) available for use by the
teacher in the classroom:

Laptop and interactive whiteboard.

1 i !
[ EC e "L-:J‘j- “Yiclk

Instructional orientation/strategies

1- The technology tools are integrated into the lesson by teachers (to observe: teacher
behaviour, knowledge, skills, challenges and difficulties):

Lesson was planned and used tablet for that purpose. Used learning-

oriented drawmg apps. Students were encouraged to use their own tablets and
not the ones distributed by the school for classroom use.

2- Software programs and applications used by teacher in the classroom:

Learning-oriented drawing apps.
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Dates..oviuieeienriarinninane School names:.............cooerenneen.School A

Time: viereriinenreniinirn Teacher code:......cvvuvvreeerenrnmnnniiee Thosseessennnnnn,

Classroom environment

1- Classroom environment:
Teibms Yogy - 1) ¢k

Students and teacher have access to the Internet and so were able to use the
tablet computers. There were tablet computer charging stations in 3 locations

within the classroom. An active learning environment.

The way the teacher uses the technology tool in the classroom:

L]
1

Observed the teacher looking at the nationally mandated curriculum which
was embedded in the tablet. The teacher then asked the students to draw how
solar systems produce energy using their tablets and suggested drawing apps.
There was no set time period for this task, but students responded quickly and
in about 15 minutes most students had completed the exercise using the tablet.

()
d

Types of technology sources (other than tablet computers) available for use by the
teacher in the classroom:

In the classroom there are tablet computers, SmartBoard, and a laptop.

The teacher had access to an interactive whiteboard or an interactive
projector.

Te: b By e

Instructional orientation/strategies

1- The technology tools are integrated into the lesson by teachers (to observe: teacher
behaviour, knowledge, skills, challenges and difficulties):

The teacher used the text books and materials embedded in the tablet which
cased delivery of content to the students. Students were encouraged to u
their own tablets and not the ones distributed by the school for classroom use,
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Appendix G List of Publications

Alenezi, E., and Woollard, J. (2018). Teachers’ beliefs and attitudes regarding the use oftablet
computers as a pedagogical tool for teaching: a Kuwaiti experience. Technology, Pedagogy

and Education. (Submitted)

Alenezi, E., and Woollard, J. (2018). Poster about ‘Teachers’ Beliefs and Tablet Computers:
Gathering Empirical Data from Kuwaiti Schools’. Southampton University, the UK: Doctoral

Research Showcase. (Presented)
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