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ABSTRACT
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THE IMPACT OF USING WIKI TECHNOLOGY IN LEARNING BIOLOGY
AMONG Al-BAHA UNIVERSITY STUDENTS: PERCEPTIONS,
KNOWLEDGE, E-LEARNING SKILLS AND ATTITUDES
By
Ibraheem Abdullah Alzahrani
The use of e-learning in teaching and learning is seen as an alternative to traditional
learning and produces knowledge through a variety of academic activities in many
Higher Education institutions. The importance of this research arises from the need to
provide a blueprint for future strategic developments in e-learning in Saudi universities,
and thus improve policy and practice for the betterment of student learning. The present
study aims to determine the impact of wiki technology on learning in the subject of
biology among Al-Baha University (ABU) students through their interactions with each
other.
The study was divided into three stages: before, during and after the use of the wiki.
Collaborative learning and constructivist theory was applied in this study in relation to
the learning environment for the participants and used the wiki platform as a learning
tool (http://wikibaha.wikispaces.com). The strategy of the current study was based on
the application of the case study as a research approach. The study focused on
individuals and teams at ABU and sought to investigate the students‘ outcomes: their
perceptions and knowledge about wiki, the extent of acquiring e-learning skills,
achieving biological knowledge, and their attitudes towards the wiki. These five
elements were measured through five different instruments. Mixed methods approaches
were used to triangulate the results of the study and collect both quantitative and
qualitative data from students. The qualitative and quantitative data were collected by
using two types of questionnaire and weekly tests for the quantitative data, and by using
interviews and e-comments to collect the qualitative data. The data in its entirety was
analysed ‗en masse‘ using a thematic framework. In order to integrate two different

types of data in one analytical approach, the researcher qualitised the quantitative data.
This process of ‗qualitising‘ followed the technique of Tashakorri and Teddlie (1998).
Hesse-Biber and Leavy (2010), state that the term qualitising refers to the process of
converting quantitative data that can be analysed qualitatively. Therefore, quantitative
data in research questions 2, 3 and 4 were firstly analysed using the SPSS programme,
before being subjected to qualitative analysis. The finding of the study showed that
students had positive attitudes and perceptions toward the wiki; these perceptions and
attitudes varied from one student to another because of the different experiences using
the wiki. The findings also revealed that the use of the wiki helped students to acquire elearning skills through the use of the Internet and other electronic sources. With respect
to students‘ achievement of biological knowledge, the results revealed that the majority
of students believed that the written and readable information on wiki pages had a major
impact on improving their knowledge of biology. This reflects that students tended to
learn biology using wiki pages more than by using the traditional learning method of a
‗lecture‘. Finally, the study aims to provide evidence that can help to implement change
to improve conditions and learning opportunities in Saudi Arabian universities.
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Chapter 1: Introduction

Chapter 1: Introduction
1.1

Background and statement of the problem

According to Aggarwal and Khurana (2009, p. 1) research has been defined as ―a
systematic method consisting of defining the problem, formulating a hypothesis,
collecting data, analysing data and reaching conclusion in the form of solution of the
problem or certain generalisation for some theoretical formulation‖. The present study
aims to determine the impact of wiki technology on learning biology among Al-Baha
University (ABU) students through their interactions with each other, in order to
discover their perceptions and attitudes towards wiki technology, and to find out the
extent to which they acquire e-learning skills and knowledge. The Ministry of Higher
Education (MoHE) in Saudi Arabia was established in 1975 (Algahtani, 2011) to be
responsible for supervising, planning and coordinating the Kingdom‘s higher education
needs, in order to provide specialised national cadres in the areas of management and
the scientific interests of national development goals. The MoHE takes into account the
increasing number of students who enrol in the Saudi universities. The demand for
higher education in Saudi Arabia has been and remains extremely high (Al-Arfaj, 2011)
and Dr Khalid Al Anqari, the Minister of Higher Education explained that the number
of students who will study in higher education institutions during the academic year
2013-14 is approximately 420,000 (The MoHE Portal, 2011). Thus, to meet the increase
in the number of students, the MoHE has recently established new universities
(‗Emergence Universities‘) in the cities of the Kingdom. Dr Ali Sulaiman Al-Attiyah,
adviser at the Ministry of Higher Education, said the number of Saudi universities has
increased over the last ten years to accommodate the demands of Saudi citizens to
attend higher education institutions, from seven public universities to twenty eight (AlArfaj, 2011). As a result of the increases in the number of enrolled students in Saudi
institutions of higher education, efforts had to be made to increase the number of faculty
staff members in order to maintain quality in the educational process (Observatory on
Higher Education, 2010).
In conjunction with the emergence of the problems related to universities‘ facilities,
some e-learning centres have been established in Riyadh, Jeddah and Dammam. One of
these centres is the National Centre for e-learning and Distance Learning. The custodian
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of the two Holy Mosques, King Abdullah, has issued a decree to establish a national
plan for the utilisation of information technology. According to Thompson (2011, p. 3)
―the plan recommends the implementation of e-learning and distance learning and all
their prospective applications in higher education‖. This centre, like other e-learning
centres in the Kingdom, provides training courses in the field of e-learning for faculty
members in Saudi universities. In the period from 2008 until 2010, several workshops
took place in ABU for the purpose of training the faculty members of the university to
use e-learning in teaching. E-learning is an important part of the variety of teaching and
learning methodologies used to enhance student teaching (Spencer, 2008).
Many schools and universities have begun to utilise e-learning systems within their
curriculum, since e-learning has many benefits and is a very effective method for
teaching students. For example, e-learning saves time and effort for both teachers and
students (Mishra and Panda, 2007; Mehra and Omidian, 2012). E-learning, also
facilitates the transfer of information to the learner in an interesting and easy way
(SAMDI, 2007). Simultaneously, there are some disadvantages that the applications of
e-learning in schools face. For example, students may feel isolated from their classmates
or teachers; there may be slow Internet connections; and students/teachers may have
weak skills in terms of using computers and the Internet. Without computer skills with
programs such as word processing, Internet browsers, and e-mail, it is not possible for
the student to succeed in e-learning (Cavanaugh et al., 2004).
Currently the most popular use of the Internet in education is Web 2.0 applications
(Garoufallou, 2012). Web 2.0 technologies have a significant influence on the higher
education sector as well as on libraries around the world (Arif and Mahmood, 2010).
The term Web 2.0 was coined in 1999 by Darcy DiNucci and was popularised by Tim
O' Reilly (Anderson, 2007). The researcher defines Web 2.0 as a set of online
applications such as blogs, wikis, Really Simple Syndication (RSS) and social
bookmarking services such as LinkedIn and Twitter, which allow Internet users to deal
with the web pages in more interactive ways. These activities include editing, listening,
talking, and so on. Table 1.1 illustrates the definitions and the logos for the applications
mentioned above.
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Definition

Application Logo

A personal page on the website constructed by
the user allows others to see the content
without making any changes in the content.
Social interactive pages on the website created
by more than one user; consists of several
pages.
Really Simple Syndication or Rich Site
Summary. A way to easily follow the update of
the content of sites that you frequently visit.

LinkedIn

A business-oriented social networking site
intended for professionals (Lederman, 2011).

Twitter

Where viewers can post short messages, called
tweets. Twitter is considered a micro blog,
because the user cannot enter more than 140
characters in each post (Junco et al., 2012).
Table 1-1: The most popular of Web 2.0 applications

There are a number of web-based services and applications that demonstrate the
fundamentals of the Web 2.0 concept. For instance, the best known are YouTube,
Blogs, Wikis and Social Networking sites like MySpace and Facebook (Reynolds,
2007). In the field of education, for example, these applications may be utilised by both
learners and teachers to achieve the aims and objectives of education such as building
knowledge, developing e-learning skills, and enhancing collaborative learning skills
(Redecker et al., 2009).
‗Wikis‘ are therefore applications that can help achieve some of these educational
requirements. For example, wikis can be used in class projects, and are particularly
suited to the incremental accretion of knowledge by a group, or the production of
collaboratively edited material, including material documenting group projects. Franklin
and Harmelen (2007, p. 5) state that ―students can flag areas of the wiki that need
attention, and provide feedback on each other‘s writing‖. The current study will
concentrate on the collaborative learning between students to construct the content of
the biology curriculum as a means to identify their perceptions of wikis, attitudes
toward using wiki technology in learning, and the extent to which they acquire elearning skills and to measure the biological knowledge as a result of engaging with this
technology.
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Significance of the study

The significance of this study comes from the need to find an alternative and more
interactive method of learning to the traditional style which relies on didactic methods
and indoctrination (Section 2.3.2). Cox et al. (2003, p. 16) suggested that ―the use of
technology may help to change teaching from a traditional teacher-centred approach to
one that is more pupil centred‖. Through the application of e-learning at ABU, and the
desire of the MoHE to improve the level of performance for both faculty staff members
and students by using the Internet in learning and teaching. Furthermore, one of the
justifications for conducting this study is that the researcher is one of the faculty
members at ABU and he found some obstacles to learning at the University related to
the unsuitability of classrooms for learning in terms of classroom equipment, attendance
in the classroom and the increasing numbers of students annually. According to
Albalawi (2007, p. 7) ―the challenge to Saudi universities to meet the educational needs
of a growing student population who desire to attend universities increases from year to
year‖. Moreover, this research can be useful for students to encourage them to research
and build their knowledge through collaborative learning. Finally, the geographical
characteristics of Al-Baha City sometimes hinder the access of students to the
University. Al-Baha City is mountainous and sprawling. Sadagah (2009, p. 191)
mentioned that ―Al-Baha is characterised by harsh territories and sharp cliffs, where
elevation reaches up to 2,200 metres above sea level‖. In addition, the weather of AlBaha city in winter becomes rainy and severely foggy (AbouZied, 2010) and as a result
of this, there is congested traffic that impedes the access of students to the University.
These geographic factors (climate and topography) are taken into account as a catalyst
for conducting the study. The use of wikis can assist the learners at ABU to continue
studying while at home when the weather is inclement. The study‘s findings could help
to provide a blueprint for future strategic developments in e-learning in Saudi
universities, and thus improve policy and practice for the betterment of student learning.
The work is based on the desire and interest of the researcher to improve conditions and
learning opportunities in Saudi Arabian universities and the desire to provide evidence
that can help to implement change. Therefore, the researcher hopes that the results of
this study will help students to continue their education without interruption, whether it
is from their houses or from any other place which provides Internet service through the
use of wiki technology.
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The aims of the study

This study addresses the use of wiki technology to enhance university students‘
experience of learning biology in Saudi Arabia. The use of wikis enables students to
learn collaboratively in class and out of the class, at their houses, with friends or
anywhere the students can access the Internet. This research investigated the impact of
wiki technology on students‘ learning at ABU through the following means:
1- Predetermination of the students' perceptions of wiki technology.
2- Investigating the extent of students‘ knowledge about wiki technology.
3- Identifying the impact of wikis on students‘ knowledge of biology through
achievement tests.
4- Determining the extent of students‘ acquisition of e-learning skills.
5- Understanding students‘ attitudes towards using wikis as a learning tool.

1.4

Research questions

The main research question is: What is the impact of using wiki technology in learning
biology among ABU students? This question is underpinned by five sub-questions:
1- What are students‘ perceptions of using wiki technology?
2- What is the extent of students‘ knowledge about wiki technology?
3- What is the impact of using wiki technology on the students‘ biological knowledge?
4- To what extent do the students‘ acquire e-learning skills during construction of the
biology content via wiki pages?
5- What are students‘ attitudes toward using wiki technology?

1.5

Scope of the study

There are several considerations affecting the scope of the study. According to
education policy in the Kingdom of Saudi Arabia (KSA), genders are separated and the
study sample consists of males only. The students worked collaboratively to construct
the content of the topics of the biology curriculum, both in and out of the classroom, and
the data collected via mixed qualitative and quantitative methods.
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Organisation of the thesis

The following thesis is presented in 6 chapters. This introductory chapter consists of
background information about higher education in the KSA and the relationship
between the learning process in higher education institutions and the use of e-learning in
Saudi universities. Furthermore, the chapter includes a review of the significance of the
study, the purposes, the research questions, and scope of the study. The chapter ends by
defining the key terms used in this study (Appendix 31).
Chapter 2 is a literature review dealing firstly with the literature on the use of wikis in
learning, and a review of the aims and objectives of higher education in the KSA. In the
second section of this chapter the history of e-learning in general and the needs of elearning in education in the KSA will be taken into account. Moreover, this chapter
illustrates the relationship between wiki characteristics and the learning process. This
chapter ends with a review of wiki definitions and the current status of the use of wikis
and other Web 2.0 applications in Saudi education.
Chapter 3 provides details of the conceptual framework, addressed in the five main
phases of the study: learning theory, learning environment, learning activities, activities
outcomes and finally learning community. Overall, this chapter describes how
participants in the present study and those who are students at ABU will learn via wiki
pages through working collaboratively to construct the content of the subject of biology.
Chapter 4 is the methodology. This chapter contains information on the methods
employed to gather and analyse the data on which this research is based. The chapter
starts with the introduction and an overview of the research design and research
methodology. The section on research methodology addresses in detail the research
approaches and the importance of these approaches. The section of research strategy
outlines the case study as a research approach and the justifications of using this kind of
approach. Data gathering and the instrument types are taken into account in the section
on the research instruments and the reasoning behind the choice of these instruments.
The section on the pilot study looks at the pilot study in terms of its aims and the key
findings obtained. The last two sections focus on the research community, the
population and sample and finally the key ethical issues related to this study.
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Chapter 5 consists of the findings and data analysis. Usually, the results chapter of any
dissertation is one of the most important components of the study, where the statistical
analysis must be performed and findings reported and clearly explained.
Chapter 6 discusses the results obtained in order to find out the extent of achievement of
the research objectives. This chapter ends with the limitations of the study and
recommendations for higher education in the KSA and for further studies.
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2.1

Introduction

Education systems are fundamental elements in the provision of formal education in
modern societies (Daniels et al., 2012). The role of an education system is not merely to
provide information and resources for students, but also to display this information and
evaluate it. An education system is a complex organisation of communications between
interdependent bodies, groups and individuals, all aimed at the achievement of a
country‘s educational goals (Okochi, 2008). E-learning supports the viewpoint of
‗student-based education‘ with the student as a hub of the educational process, where
there are several tools available to them such as: email, electronic resources, chat rooms,
multimedia, etc., while traditional education is more didactic in nature and focuses on
the lecturer. More recently, the use of e-learning in higher education has created an
interactive and positive learning environment with the participants‘ construction of
knowledge and exchange of ideas and information among students and their teachers
(Solans and Mezcua, 2003).
E-learning provides a contemporary web-based means to overcome temporal and spatial
boundaries (Almezher, 2006). As a result, MoHE in Saudi Arabia adopted the
application of e-learning in a number of educational institutions, and e-learning is
gaining increasing acknowledgment and interest among Saudi Arabia‘s academic
institutions (Mirza, 2008). In the case of ABU, the University is one of the new
universities in the KSA and there is an urgent need for staff members and students to
keep up with the use of technology in education, as advocated by the MoHE.
This chapter focuses on the research that is relevant to the most important elements in
the current study. This includes an overview of higher education in Saudi Arabia and
the policy of teaching and learning in higher education. Moreover, this chapter presents
the relationship between education and the importance of applying e-learning in Saudi
universities to keep pace with technological developments in the field of education. In
addition, in order to identify the concept of wikis as a learning tool for the present study,
the chapter provides a detailed explanation regarding wiki definitions, a brief history of
the wiki and local and global studies about wikis.
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Higher education in the Kingdom of Saudi Arabia (KSA)

In KSA, higher education corresponds to the educational stage that follows high school
(i.e., secondary level). The students who enrol in the institutions of higher education are
at least 18 years old. Higher education can be divided into two stages: university
education which leads to a first degree in a specific subject (i.e., undergraduate) and the
postgraduate level which involves a specialisation in one or more aspects of the
undergraduate studies. During higher education, students specialise in all aspects of
knowledge and are granted bachelor, diploma, masters or doctoral degrees in their
respective fields.
Although the research was conducted at ABU, is status as a public university in KSA
means the following subsection reflects some of the most important aspects of higher
education in Saudi Arabia. This is intertwined with the goal of this study, and will serve
as a prelude for the discussion to come.
2.2.1

Higher education policy in the KSA

KSA first adopted an educational policy in 1969. Al-Qahtani (2009) defines the
educational policy as a set of operations which are expressed in the form of precise
statements in order to organise the nation‘s educational process. The goal of the policy
is to meet and achieve the objectives of the individuals and groups of the society
through all the levels and elements of the teaching and learning process. Al-Almaei
(2010) clarified that the most important feature of the higher education policy in KSA is
that it is comprehensive and standardised to accommodate - in its entirety - the
Kingdom‘s past, present and future aspirations. The Saudi higher education policy
combines originality and innovation, achieving the demands of growth and development
in the near and long terms. Furthermore, the education policy has an emphasis on giving
the opportunity for the gifted students to pursue postgraduate studies in any discipline.
According to the national report issued by the MoHE (2011) the policy also plays a
positive role in encouraging scientific research in Arts, Science, and Technological
inventions. Saudi higher educational policy also stresses that the development of public
education is the basis of progress and the real evolution of the nation and its people
(Almotery, 2009). Additionally, the policy of education in Saudi Arabia highlights the
importance of e-learning. This was emphasised in several articles in the official Saudi
10

Ibraheem Alzahrani

Chapter 2: Literature Review

educational policy such as Alkhalaf et al. (2011); Mirza (2008) and Albalawi (2007)
which clearly call on using technology, including e-learning, in the educational process.
It also emphasises establishing a communications network of e-learning covering all
regions of KSA to serve and deploy e-learning.
2.2.2

The privacy of higher education in the KSA with regard to gender

This section gives a brief introduction to the policy of education in the KSA related to
gender. Education policy in KSA has four special characteristics: an emphasis on Islam,
separate education for women and men, a centralised educational system, and state
financial support (Al-Abbas, 2010). The privacy requirements throughout the
educational system in KSA in general, and throughout the higher education sector in
particular necessitates the separation between genders during the educational process.
Thus, in higher education in KSA, there are separate lecture halls for the female
students. Male students are taught by male teachers, and female students are taught by
female teachers. In some cases, closed circuit television transmission is used to contact
the female students if a female lecturer is not available (Al-Khalifa, 2009). The Saudi
educational policy is derived from two sources: the Islamic religion, and research results
that were conducted in KSA and throughout the world. In accordance with the
principles of Islamic religion, Islamic values advocated for the separation between the
sexes. Thus, in order to reconcile the educational policies in the KSA with regard to
gender, and to face the increase in the number of students at ABU, there must be a
suitable way of learning from which students can benefit without the need for them to
be present together in a classroom. For this reason, wiki technology can be used as a
leaning tool in or out of the classroom, anytime and anywhere, equipment and
technology permitting. Moreover, wiki technology has the characteristic which enables
both genders to communicate and to benefit from each other through a synchronous and
asynchronous communication system.
2.2.3

The Ministry of Higher Education (MoHE)

KSA is experiencing a comprehensive renaissance and development in all fields of
education and at different levels. Higher education is one of the main foundations of the
development process of any country (Martin, 2005). The MoHE was established by
Royal Decree No. 1/236 in 1975 (Algahtani, 2011) to overlook the implementation of
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the educational policy of KSA in higher education. Thus, the MoHE is responsible for
implementing government policy in the field of university education. University
education has received generous financial support from the government, and this was
represented by the establishment of new universities and colleges and the huge funds
allocated in the country‘s budget (Albalawi, 2007). Currently, there are 21 public
universities, 6 private universities and 18 community colleges in KSA. They offer
courses and degrees in Science and Humanities, and the MoHE has pursued the addition
of new courses and modernising the existing curricula (Alsenany, 2007). Those working
in the higher education sector in KSA have noticed the rapid changes facing this sector
from the financial allocations, foreign competition and the changing labour market
requirements. Thus, they have realised first-hand the importance of planning for the
future and dealing with those variables through well-structured plans for expansion,
self-evaluation, adopting programmes and establishing institutions whose activities help
in the face of global and local challenges (The Ministry of Economy and Planning,
2010).
2.2.4

Al-Baha University (ABU)

Al-Baha city is one of the western cities of the KSA; it is surrounded by a number of
cities, including Taif, Beesha, Abha as well as Red Sea (Figure2.1). The climate in AlBaha is greatly affected by its varying geographic features. The temperatures ranging
between 12-23 Degrees Celsius due to its location at 2500 meters above sea level (The
Saudi Net, 2011).
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Figure 2-1: The location of Al-Baha City on South West of the KSA

There is one university only in Al-Baha which is called Al-Baha University (ABU).
ABU is one of the emerging universities in KSA. It was established through a Royal
Decree in 2006. In the following, a brief overview of the development stages of ABU is
presented.
Higher education started in the area in 1981 by opening an intermediate education
college which was later developed into a university educational college with a four year
study system. In 1988, the Teachers College was opened. It awards bachelor degrees
after studying for four years and it is dedicated to male students only. Since then, many
colleges have been opened to accommodate the increasing number of students who are
applying to study. Currently, there are eleven colleges which have 52 departments.
These colleges award Master‘s degrees in three disciplines: Information and
Communication Technology in Education, Educational Leadership and Special
Education for the Gifted. They also award Bachelor degrees and diplomas in all the
other disciplines. There are 13637 students, and 266 faculty members (ABU portal
2013). Three colleges will be added in the near future: The College of Clinical
Pharmacology, The College of Dentistry and The College of Computer Science and
Information Technology. The current buildings of the university colleges are sited on a
rented estate, however, the new campus has been in construction for ten years to meet
the administrative and academic needs of the growing university. That is why one of the
motivations of the researcher in this study is to attempt to find solutions for the
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problems currently facing the university administration due to the large number of
students and the inadequate classrooms. As mentioned above, the new campus will
contain the latest equipment for e-learning, providing a good opportunity to teach
students through the Internet and to use wiki technology as an e-learning tool.
Moreover, with the new campus the number of students will increase gradually and a
new way of learning will be an urgent necessity.

2.3

Learning biology in higher education in the KSA

Biology is a compulsory subject in most of the KSA universities and colleges. Studying
biology allows the interested students to further pursue this subject by enrolling in one
of the biology departments in the College of Science to obtain a bachelor degree in
biological sciences. On average, a class for teaching biology involves traditional
lecturing in the classroom and conducting experiments in the laboratory. This section
describes the main points for studying biology in the institutions of higher education in
KSA, because biology is the selected subject that will be taught to students of ABU
using wiki technology when implementing the research in this study. There are several
reasons to select biology for the present study, and several reasons behind the use of
wiki to teach the students biology. For example, teaching biology through traditional
passive lectures has been found to make learning difficult and also understanding
conceptual materials more difficult (Silva, 2012). Replacement by interactive learning
coupled with more practical inquiry-based and small group-learning sessions can help to
increase student engagement and interest in the subject (Liu and Lee. 2013).
First, there is no research conducted at ABU to study the impact of wikis on learning
biology. Secondly, most of the studies in the KSA related to biology have concentrated
on the use of computer software such as the PowerPoint programme and computer
laboratories (e.g. Alzahrani, 2008, and Alshahrani, 2009). Thirdly, when the researcher
was studying as a student in the College of Education at ABU he found that teaching
biology was a limited process, occurring only in two places of University ‗the classroom
and the laboratory‘ that resulted in a sense of boredom and lack of desire to learn,
especially for lessons that take a period of time of more than four hours.
Finally, the researcher conducted an exploratory study to find out the teaching style
among the biology teachers at Saudi universities. The exploratory study included 19
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teachers (12 male and 7 female) from 14 universities. The data was collected through
questionnaires that had been emailed to them. The findings (Figure 2.2) indicated that
52.6 % only adopted a ‗traditional teaching style‘ when teaching biology, while 21.1%
used ‗e-learning‘ in their teaching biology and 26.3% used the two types of teaching
(i.e., ‗blended learning‘). These findings confirm that the teaching style adopted in most
of the Saudi universities is the traditional method.

Figure 2-2: Teachers‘ responses related to their current teaching style when teaching biology at
Saudi universities
2.3.1

Aims of learning the biology curricula in higher education

The MoHE in KSA determined a set of biology learning objectives. These objectives
cover the teacher, the student, and the entire educational process (the Department for
Planning and Statistics in KSA 2010, and King Abdulaziz University portal, 2012). In
science education, the students are engaged in several processes such as observing,
comparing, contrasting and hypothesizing (Cuevas et al., 2005).These activities serve as
a source of developing science-based processing skills. In addition, the term ‗inquiry‘
has figured prominently in science education, which can be broken down into three
distinct categories of activities: what scientist do, how students learn, and the
pedagogical approach that teachers employ (Minner, 2010). The final goal of these
objectives is to teach students the content of the biology curriculum and link it to life
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around them. The following are the main objectives of teaching biology according to
MoHE (2011):
1- Familiarise and encourage the students with discussion, research, and logical
thinking, so that they can arrive at scientific facts and concepts. In other words, develop
and nurture the scientific spirit of the students.
2- Provide the students with facts and scientific concepts that help them understand
and explain the phenomena using scientific methods such as observation and
experimentation.
3- Introduce the students to the environment around them and the natural phenomena
to harness science and inventions in order to develop and maintain this environment.
4- Encouraging students to achieve the positive attitudes towards the learning of
biology. Attitude according to Seifert and Sutton (2009) is the acquisition of
certain feelings about something or someone, either positive or negative, that
influences his/her choice of action in a consistent way. That something may be a
concept/subject like biology. Consequently, a student who shows positive
attitude to biology makes many choices favouring biology such as: attending
biology lessons, being eager to undertake biology assignments, liking the
biology teacher and loving nature (Nwagbo, 2006). A combination of some of
these factors would constitute his/her attitude to biology. However, both high
achievement in and favourable attitude to biology are indicators of the success of
the teaching style used in biology.
In addition, the researcher believes that the aim of learning biology via wiki technology
provides a possible alternative teaching style to that currently undertaken (i.e., lectures),
and to encourage students to learn collaboratively in groups and thus help students to
benefit from each other‘s knowledge (Barton and Cummings, 2009, and Chen, 2008).
Student-centred approaches using discussion-based science teaching engages students in
the investigative nature of science (Balanay and Roa, 2013). Inquiry involves activities
and skills that focus on the active search of knowledge and the understanding of
different scientific phenomena (Ketpichainarong et al., 2002). Furthermore, learning
biology through wikis and accessing the Internet can facilitate the discovery of scientific
information related to biology.
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Brief history of learning biology in the past

In the past, universities and colleges adopted traditional methods in the teaching of
biology. For example, at the establishment of the first Saudi university in 1957, the
University of King Saud, students were studying the material inside the lecture hall in a
classroom style of recitation and memorisation (King Saud University portal, 2011).
The lecturer would explain the material to them and the students would take notes or
consult their books or other references available in the university library. In this case,
the teaching process is centred on the lecturer who is the reciter of the content and the
students are mere recipients. Thus, there is little connection between the teacher and the
learner; in other words, the lesson depends entirely on didactic methods of ‗transferring'
the information into the students' minds (Ballard and Bates, 2008). The conventional
teacher-centred approach is focused on the teacher, where the teacher talks and the
students just listen, This teaching style usually ends with the teacher asking the students
if they have any questions, and this is the most commonly used teaching method in
schools and universities in many countries (Fry, 2009). However, with the studentcentred approach the students are exposed to as well as other teacher hands-on activities
thus, they will gain first-hand experience, and they will also know how to use all their
senses. The trend to move away from teacher-centred to a more student-centred
approach gives students more opportunity to reflect on their own learning, gain deeper
understanding of scientific concepts and develop critical thinking skills (Bain et al.,
2005).
2.3.3

Learning the biology curriculum in the present time

By the end of the twentieth century, teaching biology had become more vibrant, and the
interaction between the students and the lecturer/teacher increased (Cochran-Smith et
al., 2008). With the development of higher education in Saudi Arabia, teachers (of
biology or other subjects) have started to use teaching aids such as computer
programmes, the Internet websites, and other educational means to facilitate the
learning process. Also in order to enhance the learning environment, the new
technologies have been introduced to schools, universities and other educational
institutions to achieve this purpose (enhancing the learning environment) and to
establish a better understanding of the concept of learning. According to Van Rooy
(2012, p. 65):
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“The presence of digital technologies in schools makes it possible to
enhance students‟ understanding and exploration of biological concepts and
phenomena. The emergence of new understanding in molecular genetics, for
example, with its reliance on information and communication technology
(ICT), implicates two issues: multimodal ways of knowing and representing
and more open-ended, experimental, exploratory investigations”.
These teaching aids are usually displayed by the teacher, but often he/she might need
the help of other students to demonstrate to the rest of the class. In this case, the role of
the learners become to observe and conclude and to link with the theoretical explanation
(Shulman, 2009, and Brophy, 2009).
Colleges teaching biology now have well-equipped laboratories which help both the
students and the lecturer achieve their goals. Such laboratories often contain fixed and
animated models, samples of living organisms, and other visual aids such as movies and
animations of animal and plant organisms. Given the global trend of employing modern
technology in education and communication such as using computers and the Internet,
Morrell (1992) and Owusu, et al., (2010) stated that since computers were used in the
classroom in the early 1960s they have added almost endless opportunities for the
teachers‘ instructional strategies and enrichment of the learner‘s experiences. For
science education in particular, the computer appears to be a technology which, when
effectively integrated into instruction, could lead to improvement in student motivation
and learning. Over the last few years, computers have attracted widespread interest as
teaching tools in the biological sciences. Computer science education, information and
communication technology (ICT) are at present becoming one of the most important
elements defining the basic competences of students. In science and biology education
there increasingly used for the computers and the Internet in teaching, showing the
student the world in a holistic manner (Skrzypek et al., 2011). The use of computers in
learning of biology for example offers opportunities to study biology in new and
exciting ways, helping to answer questions like: How can we organize, share or
visualize vast amounts of biological data? What can we learn by simulating and
modelling complex life processes? How do cells, human populations and other
complicated biological systems behave under a variety of conditions? Pevzner and
Shami (2009). Also computers are used in many aspects of teaching biology; they may
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be used to present biological information and concepts, to simulate complex situations,
develop generic skills, to graph and manipulate data, and to assess students (Chambers,
2005). Saudi universities are still in the early stages of using this technology in their
university education through e-learning (Xu and Quaddus, 2010). Perhaps the most
innovative attempts by some universities are to teach biology using virtual labs, but the
current teaching of biology generally lacks the services provided by contemporary
technology.
There are many studies underlining the importance of using technology in teaching
biology. For example, Al-Khayat and Ajmi (2001) concluded that the use of technology
helps in achieving the educational goals, makes the students interested, attracts their
attention to the lesson, makes them aware of the subject matter, and improves their
attitude towards the subject as a whole. This supports the importance of using modern
technology in the teaching of biology. As Keengwe (2007) reported, educational
technology can help to improve the education of students of all ages and levels, save a
lot of effort in teaching, reduce the burden on the teacher, and overall improve the
quality of teaching.

2.4

The concept of e-learning

‗E-Learning‘ is an abbreviation for electronic learning. The beginning of e-learning in
education began 50 years ago (Cox 2012), since then it has evolved in different ways in
business, education and the training sectors (Nicholson, 2007). E-learning is a wide
term that generally indicates any kind of learning done with a computer or computer
with the Internet or CD-ROM (Hinkle, 2010), and it is designed to build knowledge and
skills related to individual or organisational goals (Clark, 2002). According to Abd ElGawad and Woollard (2009, p. 5), ―One of the most important benefits of e-learning
system is its ability to flyover the boundaries of time, place, and nationalities. It can
provide teaching with a true sense of internationalisation‖. The main functions of elearning are to enhance the learning and teaching process, access to accurate
information in an easily interpreted form, and to develop educational skills among the
learners. Moreover, e-learning is the use of electronic means to deliver content from
educators to learners or to users in general. This type of learning refers to the use of the
computer itself; individually as learning through a virtual learning environment, or a
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computer with the Internet via websites such as web 2.0 technologies of wikis, forums,
blogs etc. According to Naidu (2006, p.11)
“The term e-learning comprises a lot more than online learning, virtual
learning, distributed learning, networked or web-based learning. As the
letter “e” in e-learning stands for the word “electronic”, e-learning would
incorporate all educational activities that are carried out by individuals or
groups working online or offline, and synchronously or asynchronously via
networked or standalone computers and other electronic devices”.
There are fundamentally two types of e-learning, asynchronous or self-paced, and
synchronous or instructor-led or mentored (Zornada, 2005, and Lovelace, 1999). Some
literature studies claim that there are more than two types of e-learning, but this division
depends on several aspects such as delivery method, content and the degree and kind of
interaction between learners. In addition, the effectiveness of e-learning depends on
establishing two-way communication between teachers and learners, and learners
themselves. The important matter in this type of learning is the use of technology to
provide students with the information in a shorter time period with less effort and better
understanding.
2.4.1

History of e-learning in the KSA

Distance education and e-learning in KSA has experienced dramatic national growth
since the early 1980's (Al-Fahad, 2009). Distance learning was the first formal trial to
use e-learning concepts and practices in the Saudi education system. Albalawi (2007, p
.19) describes distance learning as learning which ―takes place when a teacher and
student(s) are separated by physical distance, and when technology (i.e., voice, video,
data, or print) bridges that distance‖. In recent years, some universities and educational
institutions have provided commercial Learning Management Systems (LMS) such as
Blackboard, Web Course Tools (WebCT), and Tadarus (which is an Arabic-language
LMS) to facilitate online learning and teaching (Alebaikan, 2010). With the steady rise
in the volume of the e-learning in Saudi Arabia, many Saudi governmental
organisations are keen to take advantage of this technique. In this regard, a delegation
from the MoHE of Saudi Arabia visited the United Kingdom in 2004 to explore the
available opportunities in e-learning programs for use in the Kingdom of Saudi Arabia,
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as the first attempt to benefit from the international experiences in the field of elearning.
Later, in 2009, the Saudi Minister of Higher Education, Dr Khalid Al-Anqari, opened
the first international conference on e-learning and distance learning in Riyadh. The
event was organised and sponsored by the Saudi MoHE. The current e-learning
initiatives are evidence of the seriousness of the governmental (education and noneducational) bodies in Saudi Arabia in the field of increasing the technical awareness
among the various sectors of Saudi society. Applications of e-learning in the Saudi
educational sector have passed through four stages:
1- Initial attempts to implement distance and e-learning started in 1980 (Aldraiby,
2010).
2- Students started to learn using personal computers (as a stand-alone module) from
1985.
3- Internet based-teaching was initiated in Saudi Arabia from 1994. Access to the
Internet was then available to the public. According to Al-Subaihi (2008, p. 125)
―Internet was officially made available to public in 1997 by a ministerial decision‖.
4- Using e-learning applications, including Web 2.0 applications in Saudi
educational institutions formally started in 2005.
Because of modern technologies have greatly influenced education (Ageel and
Woollard, 2012) the Ministry of Education in Saudi Arabia has recently started applying
e-learning curricula in schools through the implementation of a pilot project (electronic
classroom: e-classroom) in five secondary schools in Riyadh. Moreover, the universities
and colleges throughout Saudi have achieved great strides in the use of e-learning
solutions. For instance, according to Al-Jarf (2005) King Saud University (KSU) in
Riyadh is one of the first universities that have adopted and incorporated e-learning
tools into their curricula through the adoption of learning management solutions
(WebCT). Furthermore, King Abdul Aziz University was the first university that used elearning curricula to serve the students who are enrolled in distance learning or regular
classes. King Abdul Aziz University also has the largest electronic library in Saudi
Arabia, containing more than 16000 e-books (Al-Khalifa, 2010). King Khalid
University also started a pilot project for e-learning in 2005. The Arab Open University
(AOU) offers courses according to e-learning systems using the First Place system
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provided by the Open University in the United Kingdom. Saudi Aramco, the giant oil
company, also has a very successful e-learning system which is used in its employee
training centre. The present study comes as application of the concept of e-learning in
Saudi universities in general and at ABU in particular through the use of one of the Web
2.0 applications: wiki technology.
2.4.2

The need of e-learning in Saudi Universities

Saudi Arabia is one of the 12 biggest countries in the world, covering approximately
868,730 square miles 2,250,000 square kilometres (Alexander, 2011; Alebaikan, 2010,
and Jandt, 2009). The April 2010 census revealed a population figure of 27,136,977
including 18,707,576 Saudis (Kaukab, 2010). The population in the KSA is growing
dramatically (Albalawi, 2007). As a result of the increases in population, the number of
students has increased accordingly, leaving the institutions of higher education in Saudi
Arabia with problems of how to deal with the increasing student population (Alqahtani,
2010), and therefore must find a style of education commensurate with the huge number
of students wishing to enrol in universities. Moreover, some cities such as Al-Baha,
Abha and Al-Taif are mountainous regions. Residents of these cities are spread away
from the centre which is often where the universities and colleges are situated and thus
students and faculty members take a long time to get to the universities, which may
cause delays or absences. The need of e-learning can be found for students and faculty
staff members in the big cities such as the capital city Riyadh, Jeddah and Dammam
which are usually crowded with large numbers of cars, especially at peak times (Milaat
et al., 2000). This causes difficulty to get to the universities. For these reasons, and the
reasons that have been mentioned previously in Section 1.2, the need of a new method
of learning and teaching such as e-learning is necessary to eliminate the abovementioned problems. Moreover, the need for e-learning is to provide a blueprint for
future strategic developments in e-learning in Saudi universities, and thus improve
policy and practice for the betterment of student learning.
2.4.3

Institutions of e-learning in the KSA

In light of the revolution of information technology and communications, several
institutions in the field of e-learning have recently emerged in KSA. King Abdullah has
issued a royal decree to establish a national plan to exploit information technology (IT).
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The plan strongly recommends the implementation of e-learning and distance learning
in higher education. The following is a brief summary of the most important among
these institutions.
First, in 2007 the MoHE established a National Centre for e-learning and Distance
Learning (ELC). The ELC is the institution responsible for organising international
conferences on e-learning, for example, the ELC organised three international
conferences on e-learning in Riyadh in 2009, 2011 and 2013. This centre aims to
support the creation of electronic educational material, and provide an electronic venue
for faculty members of any Saudi university to utilise in creating e-courses through its
own Learning Management System (LMS): Jusur (Mirza, 2008). Also the ELC provides
training workshops for faculty members in Saudi universities in the field of e-learning.
Finally, the ELC provides technical support as well as the tools and means necessary for
the development and publishing of e-learning content (ELC portal, 2011).
Secondly, the Saudi government established the Knowledge International University
(KIU) in 2007. This university was conceived as a platform for providing accurate and
balanced knowledge to the widest possible audience via the Internet. Its main goal is to
bring higher education to people who are unable to enrol in courses at conventional
universities (KIU portal, 2011). In order to achieve this goal, KIU has gathered an
international array of leading scholars of the highest reputation to supervise and deliver
academically sound curricula in the various traditional disciplines of learning. KIU
utilised the most modern and advanced teaching methods which are in use at the best
international universities.
Thirdly, the government established e-learning centres in all Saudi universities (AlKhalifa, 2010). These centres are an essential part of universities. The aim of these
centres is to make the faculty members and students aware of the e-learning strategies
and how to use e-learning in their learning. The centres work in coordination with the
main centre for e-learning in the capital Riyadh, especially in holding training courses
and national and international conferences. The level of activity and effectiveness of
these centres varies from one university to another due to several factors such as the
experience of the staff, the interest of the university administration in e-learning, and the
response and support of the main centre in Riyadh to inquiries and requests of assistance
from the individual university centres.
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However, despite all these advances and attempts by the government, there is still a
strong resistance to fully online distance education, especially from the national
accreditation agency in KSA. The main concern is the quality of education offered; for
example, degrees awarded by the AOU are still not recognised in KSA.
2.4.4

Web 2.0 applications as an aspect of e-learning

Technological advances have helped teachers to create lessons that involve learners in
the process of learning by introducing several types of tasks and activities whose aim is
to promote the interactions among the learners. In this regard and according to Liu and
Lee (2013), e-learning is a powerful method of delivering information that can make a
significant difference to how learners learn and quickly they master a skill; how easy it
is to study; and, equally important, how much the students enjoy learning. The term
‗Web 2.0‘ was coined in January 1999 by Darcy DiNucci in her article entitled
‗Fragmented Future‘ (Bhuiyan, 2013). The term Web 2.0 did not resurface until 2002
(Smith, 2011). Then in 2004 Tim O‘Reilly of O‘Reilly Media and John Battelle of
Media Live held the first ever Web 2.0 conference. The concept of Web 2.0 arose from
a brainstorming session between O‘Reilly and Media Live international. During their
meeting O'Reilly and Battelle formulated an initial sense of Web 2.0 as shown in Table
2.1.
Web 2.0
Google AdSense
Flickr
BitTorrent
Napster
Wikipedia
Blogging
upcoming.org ad EVDB
Search Engine Optimisation
Cost per click
Web services
Participation
Wikis
Tagging (folksonomy)
Syndication

Web 1.0
DoubleClick
Ofoto
Akamai
mp3.com
Britannica Online
Personal webpages
Evite
Domain name speculation
Page views
Screen scraping
Publishing
Content management systems
Directories (taxonomy)
Stickiness

Table 2-1: Compare components of Web 1.0 with components of Web 2.0 (applications and
technologies) O‘Reilly (2005)
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So far there is no precise definition of Web 2.0. Thereby, several authors defined Web
2.0 as a term that refers to a set of new technologies and web applications that led to the
coexistence more effectively with the World Wide Web Internet. According to Perry
(2009, p. 51)
“Web 2.0 is a category of Internet tools that effectively turn users into
media contributors. The technology allows virtual communities to be built
and opinion, knowledge and ideas can be shared. The potential for this has
clear implications for not only social computing but also education,
government and business. Wikis, second life, blogs and RSS feeds are
examples of facilities offered by Web 2.0”.
Another definition mentioned by Ullrich et al. (2008) is the following: ―the term Web
2.0 is used to describe applications that distinguish themselves from previous
generations of software by a number of principles‖.
Web 2.0 allows users to run software-applications entirely through a browser (Shah,
2009). There are other characteristics related to the ability of user with regard to
regulating and managing their participation; i.e., their data. According to Jespersen
(2008, p. 118), ―users can own the data on a Web 2.0 site and exercise control over that
data‖. In addition, Web 2.0 is characterised by openness, freedom, collaborative work to
build a Website and collective intelligence by way of user participation (Katsirikou,
2011).
Some of the Web 2.0 applications such are: wiki, blogs, forums, RSS and social
networking platforms require the interaction between the users which leads to make
them be content creators more than just being readers. These applications made Web 2.0
services more popular and easy to use. The main reason behind the popularity of Web
2.0 is that users can see, edit, delete, change, and create the Web 2.0 pages easily. These
features are due to the containment of Web 2.0 of special techniques, such as
Asynchronous JavaScript and XML(AJAX) technology.
2.4.5

Technology enhanced learning (TEL)

Technology enhanced learning is described by JISC 2010 (Joint Information Systems
Committee, UK) as a culture where a broad range of learners are provided with a robust
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technology environment that provides effective learning opportunities, wherever the
learner chooses to learn. The term technology-enhanced learning (TEL) according to
Kirkwood and Price (2013) is used to describe the application of information and
communication technologies to teaching and learning. Enhancing the learning process
can be considered as one of the main aims of the researchers in this field of education.
However, in order to enhance, and to find the best ways of, learning for both the
teachers and the learners, studies have found that using the technology in learning
would help students to learn in less time, with less effort, fewer failures on the one hand
and to achieve a high level of mastering the topics on other hand. For example,
―Increasingly new technologies are supplementing and enhancing the learning process.
These technologies can support new views of science teaching‖ Hartman. (2009, p.
175). The use of technology to enhance the learning process has been applied widely in
most institutions of the higher education. Examples of these technologies are the
computers and their applications and other electronic devices such as smartphones and
e-book readers. The impact of these technologies in learning can be determined through
the extent of the interaction and discussion between the teacher and the students and
among the students themselves in collaborative learning environment. Higgins et al,
(2012, p. 4) stated that ―The use of computer and digital technologies is usually more
productive when it supports collaboration and interaction, particularly collaborative use
by learners or when teachers use it to support discussion, interaction and feedback‖.

2.5

Wiki technology as an aspect of Web 2.0

Wiki technologies are one of Web 2.0 applications (figure 2.3) that can be used to
improve learning methods and to engage students in learning with others in a
collaborative environment (Parker and Chao, 2007).
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http://www.shabab-wayn.tv/wp-content/uploads/2009/10/web2.jpg

Figure 2-3: The most common applications of Web 2.0 among the Web 2.0 users

With respect to the vitality of content of wiki compared to the other web 2.0
applications Franklin and Harmelen (2007) reported that in the Web 2.0 platform many
people will create and modify content, which may lead to questions as to who owns the
content. There are numerous participating parties and potential content owners,
including the site owner, and people who created or contributed to any amendments of
the content. With other Web 2.0 applications contribution are probable to be limited to
additional comments, tags, and recommendations and are usually separate from the
original content, but with a wiki the content is created more dynamically. Due to the
previous features of wikis, Adie (2006) suggests that wikis are a key element of Web
2.0 compared to other Web 2.0 components.
2.5.1

What is a wiki?

To identify the concept of a wiki the researcher will review the main aspects related to
wiki technology in terms of: history, objectives, definitions and the main components.
Then by the end of this section, the researcher will attempt to give a perception of the
meaning of wiki.
2.5.1.1

Historical brief

The story of the term ‗Wiki‘ began when Ward Cunningham was in Honolulu
International Airport. Cunningham explained that the term wiki was due to an
experience he had in a Honolulu airport. While he was looking for a bus, the airport
employee told him to take the so-called ‗wiki wiki‘ shuttle bus line that runs between
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airport terminals (Safko, 2010). Cunningham later found that the term ‗wiki wiki‘ meant
fast in Honolulu (Barman, 2006).
Cunningham invented the wiki concept and implemented the first wiki engine, which
was the first software of wiki. According to Cunningham (2008), wiki-wiki an
alliterative substitute for 'quick' and thereby avoided naming this stuff quick-web.
WikiWikiWeb was the first wiki website that Cunningham started developing in 1994.
On March 25, 1995 he installed it on the Internet domain c2.com to be called a wiki
(Kurosu, 2011). Cunningham developed Vannevar Bush's ideas by allowing users to
comment on and change one another's text. Barman (2006, p. 110) mentions ―in the
early 2000s, wiki was increasingly adopted in the enterprise as collaborative software.
Common uses included project communication, intranet and documentation, initially for
technical users‖.
The most famous wiki website called Wikipedia was launched on 15 January
2001(Jordan and Hall, 2010). After 2001 the number of wiki websites and the wiki
engines increased exponentially. In 2002 Social text (first wiki company) launched the
first commercial open source wiki engine. Open source wikis such as KWiki, TWiki
and MediaWiki, had over one million downloads by the year of 2004 reported on
Source forge (Beermann, 2005, and Barman, 2006).There now exist thousands of wiki
websites and hundreds of wiki engines.
Finally, according to Google Trends website (Figure2.4), the users of wiki technology
have increased gradually from 2006 until 2012. The ten countries most effectively using
wiki: India 2. Singapore 3. Philippines 4. Malaysia 5. New Zealand 6. Australia 7.
Ireland 8. South Africa 9. United Kingdom 10. Canada.
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http://www.google.com/trends/?q=wiki

Figure 2-4: The upward trend for the number of wiki users from 2006 to 2012
2.5.1.2

Wiki definitions

Schneider et al. (2008, p. 131) concluded a general definition of wiki as ―a Web site that
is designed to allow multiple users to contribute content and edit existing content
quickly‖. The affordances of a wiki is to support collective work in which learners take
responsibility for their participation (i.e., creating content), and in which individuals
learn on other contributions (Grant, 2009). The concept of wiki has been described by
several authors in terms of collaborative work, collaborative web space, collaborative
writing, collaborative platform, collaborative Web tool, collaborative document,
collaborative open notebook, collaborative authoring and collaborative encyclopaedia.
Simply, ―a wiki is an editable website that is created incrementally by visitors working
collaboratively‖ (Cole, 2009, p. 142).
A semi-comprehensive definition for the meaning of wiki is given by Baird and Nye
(2009, p. 4) who state that wiki is ―a web page with an ‗edit‘ button that anyone can
click and begin writing and editing, without the need of a word processor or other
software. Wiki is a web-based and as such, they make writing and editing text easy and
collaborative‖.
The researcher believes that the common definitions that have been repeated in most of
the studies were as follows: According to its original creators Leuf and Cunningham
(2001, p. 14), ―a wiki is a freely expandable collection of interlinked webpages, a
hypertext system for storing and modifying information – a database, where each page
29

Ibraheem Alzahrani

Chapter 2: Literature Review

is easily edited by any user with a forms-capable Web browser client‖. From the
previous definitions a wiki can be defined as a collaborative work editing (creation - add
- delete) between the group of users who have permission to access the site on the
Internet. This website has special components that enable the users to deal with this
website easily. A further discussion on these components is described in Section 2.5.4.
The following wiki definition for the purposes of this thesis is: Wiki technology is a
private website designed by the researcher which includes most of the wiki
characteristics hosted by one of the wiki engines.
The present wiki allows students at ABU, College of Science to work collaboratively in
groups and individually, in or out of the classroom, to construct the content of topics in
the biology curriculum determined previously by the biology teacher. With this wiki,
students communicate with each other via two communication systems: synchronous
and asynchronous communication.
2.5.1.3

Goals of using wiki

The goals of using wiki vary depending on the purpose for which it was created. The
purpose of wiki may be educational purpose, medical purpose, commercial purpose etc.
In general, a wiki aims to provide a collaborative authoring environment to help users
understand things he or she knows little or nothing about. Jones (2003, p. 15) stated
that: ―the goal of wiki sites is to become a shared repository of knowledge, with the
knowledge base growing over time, and they are expected to have some degree of
seriousness and permanence‖. However, the common goal that wiki provide an open
platform for the wiki user is to collaborate together in order to create and to share
updated knowledge (Ma and Yuen, 2008). Wang and Beasley (2008, p. 106) suggest a
further goal of using wiki in terms of the editing feature; they say ―the goal of wiki is
providing a platform for people editing openly and freely. Moreover, West and West
(2009, p. 52), emphasise ―the goal for wiki group members is to engage in constructive
editing. Constructive editing is aimed at improving the wiki outcomes while also
maintaining collaboration and group cohesion‖. Finally, several studies in the field of
learning and teaching via wiki (Section 2.5.2) used the terms such as enhancing,
developing, and improving, to denote the purpose of using the wiki.
Therefore, with regard to the present study, the goal of using wiki does not depart from
the goals stated in the course of this section. Thereby the goal of using wiki is to find a
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pattern of learning at ABU in line with the modern technology age through identifying
the use of wiki technology in learning biology.
2.5.1.4

The main components of wiki

Most wikis include the same components (icons and pages) with each component
having a specific function. This section discusses the main components that the wiki
technology usually includes and the importance of each one. Figure 2.5 illustrates the
main four pages used in most wikis, these pages are 1- the main page, 2- the discussions
page, 3- the comments page, and 4- the history page.

http://commons.wikimedia.org

Figure 2-5: The main icons used in most wiki pages

The three main functions supported by every wiki are the flexibility of using wiki
components, the ability to edit the content includes ‗adding and/or deleting‘ content, and
the history function which enables the users to know the recent changes on any of the
wiki pages. The main page or as it is called 'Home page' is the first page of the wiki.
This page provides information about the content of the wiki, occasionally this page is
editable through the edit button. Both editors and administrators can edit the content of
any other writing of any page (Paterra et al., 2007).
Another page called ‗History Page‘ is one of the most important pages in wikis. The
feature of this page, according to Cubric (2007), allows a display of the version history
of the any page of the wiki and selection of an arbitrary version for display. This
function provides necessary safeguarding against any malicious edits or deletions. Thus,
if any page suffers from an accident or vandalism by the users, the administrator can
very usefully return to the ‗pre-vandalism‘ version of the pages (Ramirez, 2009). Wiki
platforms have a history and option to roll back if necessary which allows users to
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restore a previous content (Malloch et al., 2010). This page also allows users to see what
recent changes have been made to wiki in chronological order.
To improve the content of a wiki, each wiki has a discussion page. The discussion page
(or talk page) is used in collaboration to talk about ways of improving the content of
wiki pages, determine which content is appropriate, and propose future work on the
subject. Discussion Pages facilitate debate and conversation among wiki users, opening
their eyes to each other‘s backgrounds, goals, and points of view (Kuznetsov, 2006).
Thus, collaboration via the discussion pages encourage users to work together, thereby
causing them to meet other members with similar interests.
‗Notify me‘ in some wikis this page is called ‗Email Notifications‘ the function of
notification is to alert or remind the users each time the page is changed through
receiving an email. (Depending on how notification is configured). There are other
functions and features that make a wiki more effective. These features are usually in one
page called ‗Manage Wiki‘, (Appendix 30) these features such as Members, Invite
people, Permission, Wiki Statistic and so on. In order to help students using the wiki in
good manner during the present study, a wiki tutorial was given to them before the use
of wiki (Appendix 12).
2.5.2

Wikis in education, local and global studies

The following section highlights the studies that were conducted in the field of wiki use
in education, in both the KSA and some other counties. Initially the studies were
conducted locally in the KSA.
2.5.2.1

Local studies

Few studies in the KSA have addressed the use of wikis in education. However, there
are studies carried out in the field of e-learning some mentioned wiki as part of these
studies. For instance, the study of Al-Qahtani (2010) aimed to demonstrate how social
software such as wikis, blogs, RSS and Social Bookmarking affect the e-learning
competence in the community of practice of e-learning of the teaching staff in King
Khalid University (KKU). To achieve the aim of the study an experimental method was
applied in order to examine the effect of the independent variable (social software) on
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the dependent variable (acquiring e-learning competence) related to learning in the
community of practice of e-learning (COPE).
The study used an achievement test of the cognitive skills of e-learning, an observation
sheet of performance, and a scale to measure attitudes towards learning. The results
showed a statistically significant difference (at p<0.05) between the average of the
experimental group and that of the control group in the post-application of the
achievement test and the observation sheet in favour of the experimental group.
However, there was no difference in the attitude scale. In the light of these results, the
study presented some recommendations: social software has become so essential in
sustaining COPEs, universities should encourage online COPEs supported with social
software, they should be encouraged in other contexts than e-learning, and university
sites should make such software available to help COPEs. Al-Qahtani recommended
further studies of social software's effect on other learning aspects like the skills of elearning, thinking and communication skills, and teachers‘ and students‘ COPEs.
Al-Ghamdi (2010) used wiki technology as a Web Content Management System
(WCMS) as an electronic resource to teach ‗secondary school female‘. Al-Ghamdi
employed the one-group quasi-experimental design. The sample comprised (18)
secondary-school female-teachers. Al-Ghamdi conducted the pre-post measurement
tests to examine participant subjects‘ knowledge and skills related to supporting online
courses design using an academic knowledge-based test. Moreover, Al-Ghamdi
employed an assessment checklist to examine supporting online courses designed by
participant female-teachers. The results showed that all participants succeeded in
mastering required knowledge and skills to design the online courses after used the
proposed web-based e-training portfolio. Al-Ghamdi defers this result to the fact that
participating female teachers have positive attitudes towards using e-learning advanced
tools and innovations. The results also pointed out the extent of their adherence to
upgrading their professional self-development and obtaining plausible support from
their schools and the great convenience of the proposed web-based e-portfolio to take
into consideration teachers‘ potentials and the ability to satisfy their various training
needs.
Al-Amoudi (2009) from the Arab Open University (AOU) presented a paper at the First
International Conference on e-learning and distance education in Riyadh. The paper
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talked about the impact of social software in the system of Web based-learning.
Moreover, the paper focused on the discussion of the shift in web-based e-learning to
collaborative learning through using social software such as wiki and blogs. Al-Amoudi
presented two reasons for the emergence of social software as being: 1- Steady
developments in technology and technique, which imposes itself through network
communications services and web video and audio. 2- Emphasis on the importance of
community in building knowledge. Finally, Al-Amoudi presented a description of the
social software including wikis. In addition, social software is the fastest sector of elearning growth in recent years, such as blogs and wikis, discussion forums and social
networks.
Al-Mohia (2008) attempted to measure the effect of e‐learning 2.0 on collaborative
learning skills at the teachers' college at KKU in Abha. The study community
comprised (1874) students during the first semester of the academic year (2007-2008)
and a sample of (51) students were randomly selected. The quasi‐experimental method
employed two groups post-test design; the (25) students in the experimental group were
taught in collaborative learning style based on e‐learning 2.0 tools that included mainly
wiki and blogs. However, the (26) students control group were taught the same content
but in collaborative learning style using traditional e‐learning based on the learning
management system (LMS). The study concluded that there was generally low level of
collaborative learning among the two groups; hence there were no significant
differences in collaborative learning among the e‐learning 2.0 group and the traditional
e‐learning group. However, after analysing the results it was noticed that there were no
significant differences at the first level ‗Sharing/Comparing of Information‘ but there
were significant differences at (0.01) in favour of the experimental group at the second
level ‗Discovery and Exploration of Dissonance or Inconsistency among Ideas ‗and the
third level ‗Negotiation of Meaning/Co‐construction of Knowledge‘ of the collaborative
learning. On the contrary, no participation was recorded at the fourth level ‗Testing and
Modification of Proposed Synthesis ‗ and fifth higher level of collaborative learning
‗Co‐construction and Agreement Statement(s)/Application of Newly‐Constructed
Meaning‘.
Al-Khalifa (2007) investigated the use of wiki platforms as a means of online
collaboration among female students in KSU, Riyadh. The experiment was applied on a
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group of 105 female students studying a course in ‗Operating Systems at Information
Technology department‘. The experiment was carried out over the course of a complete
semester. Al-Khalifa has discussed the results of a pragmatic experiment using wiki
platforms to leverage students‘ classroom participation. It is evident from the results
that most students accepted the idea of using wiki in classroom participation. However,
some students suggested that the wiki participation should be a bonus instead of making
it part of the course final grade. The wiki system used in this experiment was not
capable of effectively and accurately monitoring students‘ participation.
2.5.2.2

Global studies

This section deals with a range of studies that indicate that the aim of conducting studies
on the use of wikis is multi-purpose, while the overall goal is to serve humanity in
different areas, such as, for example, in the fields of education, medicine or engineering.
With regard to the use of wikis for collaborative learning, ―research studies on using
wiki have been carried out for almost a decade and they revealed that wiki seems to be
an effective tool for collaborative learning and writing‖ (Leung and Chu, 2009, p. 2).
Several studies were conducted in this aspect. For instance:
Su and Beaumont (2010) evaluated essential aspects for the successful deployment of a
wiki in a higher education setting using Salmon‘s five-stage e-learning model: Stage 1:
access and motivation, Stage 2: online socialisation, Stage 3: information exchange,
Stage 4: knowledge construction, and Stage 5: development. They suggested that a wiki
can promote effective collaborative learning and confidence in formative self and peer
assessment by facilitating rapid feedback, vicarious learning through observing others‘
contributions (i.e., the notion that students learn through being given access to the
learning experiences of others. In these situations, one student is the focus of tutorial
attention while others benefit from observing the interaction).
With regard to writing skills, in many different regions of the world, such as the United
Kingdom, Brazil, Japan, United States and Hong Kong several studies have been
conducted to examine the impact of using wiki in education to enhance and develop
writing skills among students. Mak and Coniam (2008) conducted their study in one of
secondary schools in Hong Kong. They used wiki platform to find out whether wiki can
enhance and foster writing skills among students through so-called authentic writing.
Students in English in year 7 at a secondary school worked together in four groups to
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produce a wiki-based brochure about their new school. The findings suggest that wiki
projects can promote the process of writing and the production of larger amounts of
writing than normal. Analysis of the students‘ contributions to the wiki found that,
while at first students simply added to the brochures, as the project progressed they
began to revise each other‘s contributions and write more collaboratively, alternating
between developing and expanding on the existing wiki content.
Wheeler and Wheeler (2007) from University of Plymouth, the United Kingdom,
carried out a study to investigate undergraduate teacher trainees‘ use of wiki. This study
focused on the use of wiki technology as a method that could promote higher quality
academic writing skills for undergraduate and postgraduate students, writing as a social
practice. Collaborative writing was limited due to the reluctance of students to change
each other‘s work. Further the study focused on the use of shared spaces to
communicate ideas and generate course specific content. They explored how students,
through such activities, were able to improve their academic writing skills. Findings
indicated that most students raised their skill level in writing as a result of using the
wiki space. Moreover, students appreciated the shared environment to discuss the
course. Students reported their academic writing skills improved through the use of
wiki.
Franco (2008) used a creative way which is called peer-correction. Franco has designed
a wiki to meet the needs of digital learners who spend most of the time connected to the
Internet. The learners were able to have a better command of writing strategies.
Students have already accepted wikis as a new method of writing and they would rather
write using a wiki than writing on paper. The result revealed that wikis enable them to
raise their awareness of the writing process. In addition, learners become less dependent
on the teacher and share responsibility with their peers and take more responsibility for
their own learning. Moreover, peer-correction can provide feedback to their peers by
trying out new ways of becoming involved with the writing process. Overall, the results
indicated that students' attitudes towards writing were positive.
Li et al. (2010) conducted their study with wikis in primary schools in four Chinese
classrooms to find out attitudes and perceptions of students and teachers toward
collaborative writing. The results of this study pointed out that students showed
improvement in writing attitudes after engaging in collaborative writing with wiki. The
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results also found that most students became more interested in writing after using
collaborative writing approach with wiki. Both students‘ responses to the course
feedback questionnaire and the interviews revealed that they perceived collaborative
writing using a wiki as beneficial in facilitating motivation to write, heightened group
interactions, and the potential audiences activated their writing interest.
Another study carried out by Leung and Chu (2009) investigated the wiki contents and
the work patterns of undergraduate students using MediaWiki as a collaborative
platform for communication and for working. The results indicated that students‘
perceptions of wiki were affected positively when they used wiki as a collaborative
learning tool. Moreover, collaborative learning occurs through students‘ comments and
edits of each other‘s contributions.
To evaluate student-generated content for collaborative learning Wheeler et al. (2008)
examined four groups of education students who have been using open-content
generation software. Students used the wiki regularly during their classroom sessions as
a space to store and edit the work from their research exercises, and as a forum for
discussion. During teaching sessions students were invited via the integrated discussion
board to post their views on their use of the wiki. Participants were also invited to
complete a post-module questionnaire via email. Students discovered that apportioning
responsibilities to each individual enabled the majority to collaborate successfully in the
construction of their knowledge repository. Several issues were observed during the use
of the wiki space such as the problem of ownership and intellectual property. On the
other hand some students indicated that the wiki activities did not suit the learning
preferences of all students. Another problem was that students tended to copy directly
from other websites such as Wikipedia to construct the wiki content. On a more positive
note, students were able to develop their critical thinking skills through the use of the
common spaces.
The study of both Hughes and Narayan (2009) was targeted to examine three aspects:
understand students‘ perceptions of collaboration, evaluate the data regarding wiki easeof-use, and student perceptions of writing when using wiki as a tool within their
coursework. In order to examine wiki‘s potential role in collaboration, students were
asked about their frequency of editing and contributions, and their perception of the
wiki facilitating collaboration with peers. Because wiki primarily relies upon writing
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text to share knowledge, students have been asked to perceive wiki writing in
comparison to word processing. The study tried to find out the technical barriers relating
to wiki technology. The results of the study indicated that students appeared to be more
inclined toward collaborative co-construction of knowledge due to their reported higher
frequency of wiki changes. The frequency of editing and changing wiki information
occurred less often than posting original contributions. Regarding the use of wikis in
terms of the wiki itself, the results also revealed that technical aspects of wiki
technology have a strong influence on the students‘ perceptions of wikis for learning
and collaboration.
Elgort et al. (2008) conducted their study with two postgraduates at Master‘s level. The
study sought to find out whether wikis could facilitate collaborative learning and
positively affect student attitudes to group work in the context of an evaluated group
project (e.g., knowledge creation and sharing, collecting and organising information,
encouraging individual student involvement in the project). The results highlight the
fact that student attitudes were very positive about the contribution of the group
assignment to their learning. In relation to group work, while most students agreed that
doing group assignments was a valuable learning experience, significant numbers felt
they could have done the assignment better on their own. Two thirds of the students
thought that wiki was a good tool to collect and organise information for the
assignment. Overall, students found wikis useful for arranging information and sharing
knowledge, while instructors thought wikis made managing and marking group work
easier and more effective.
Raman et al. (2005) conducted a case study to examine whether wiki technology was an
effective tool to support knowledge sharing and construction in an academic
environment. They used TikiWiki as a knowledge management tool with a face to face
class of 20 students, and carried out in-depth follow up interviews with the students.
The findings indicated that most students used the wiki for between 3 and 5 hours per
week; however they tended to use it in a limited way. The wiki was mostly used as a
tool to create and extract knowledge directly relevant to the class, for example
summaries of recommended readings, however there was very limited use of wiki to
facilitate collaborative knowledge creation and sharing. The wiki was used mainly to
follow up on the content covered in the face to face class, and only two students used it
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to facilitate team discussions. The researchers concluded that wiki was most useful as a
tool to manage and update existing knowledge, but of limited use to collaboratively
create new knowledge.
The notion of an autonomous environment in which students can collaboratively
construct meaning without any teacher intervention is appealing and may contribute to
autonomy through increased opportunities for practice. Kessler (2009) tried to explore
the degree to which the participants in the study could correct their own and others‘
grammatical errors in a long-term collaborative task by using wikis. The results suggest
that students were able to meet the knowledge and skills subcomponents of ability
within an autonomy framework, but lacked the motivation and/or confidence
subcomponents of willingness. The nature of peer-edits also suggests that students were
not afraid to critique one another. Students in this study demonstrated the ability to
correct and learn from their own and classmates‘ form errors, but not the willingness to
do so when working in an online context, engaged in a task that they recognised as
primarily focused on the creation of meaning.
Students‘ perceptions of Wikipedia was investigated by Lim (2009), and LaFrance and
Calhoun (2012). Students tended to use Wikipedia for quickly checking facts and
finding information. Various aspects of using Wikipedia examined including ways of
accessing Wikipedia, purposes of use, frequency of use and information needs. The
participants‘ perceptions of wiki were investigated before and after the use of wiki,
students‘ responses varied from one to another. Overall, students‘ perceptions before the
use of wiki were negative to some extent because of the information in Wikipedia was
not perceived to be accurate as the students noted. Students tended to have positive past
experiences with Wikipedia, but did not have comparably positive perceptions of
Wikipedia‘s information quality, which is one of the most interesting findings of the
study.
Woo et al. (2011) examined how wiki‘s key affordances such as educational, social
collaborative and technological affordances might help in scaffolding students during
their collaborative writing projects including critical thinking and creative problemsolving. The study found that students were positive in their perceptions of using a wiki.
Students enjoyed using the wiki, and the overall perception was that it helped foster
teamwork and improved writing. The tracking functionality of the wiki gave in-depth
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information about the types of edits the students were making and helped the teacher to
provide necessary support and feedback, scaffolding their editing process.
2.5.3

The Current use of wiki in Saudi Education

The use of wikis in Saudi education is considered as relatively weak. There are no more
than ten studies carried out in terms of using wiki in education up to 2012. Most of the
attention in using e-learning in the Saudi education institutions concentrates on the use
of distance learning through commercial programmes. According to Alebaikan and
Troudi (2010, p. 52) ―in 2010, some universities and institutions have provided different
commercial learning management systems, such as Blackboard, Web CT, and Tadarus
(an Arabic-based learning management system) to facilitate learning and teaching
online‖. Accordingly, the current status of the use of wikis in the Saudi education was
one of the reasons behind conducting the current study.
2.5.4

The educational characteristics of wiki and their role in education

According to Neumann and Hood (2009) and Ebersbach et al. (2008) a wiki allows the
user to change the content of its pages. Wiki enables all users to add, edit or delete the
content without any difficulties (i.e., no need to be familiar with the programming
language HTML). In the field of education ―wikis enable instructors to construct
interactive activities for their students, and to present course information such as
resources, external links, project information, and frequently asked questions‖ Schwartz
et al. (2003, p. 2). Furthermore, through using wiki as a collaborative learning tool, it
can be ideal way for building communities of practice by establishing a collective
repository of expertise in a subject area which is refined over time by the contributions
and to facilitate problem-solving status of interested individuals (Jones, 2003). In
addition, wiki pages allow users to participate in collaboratively building resources.
Wikis also can help students overcome shyness or uncertainty about their views (Ozok
and Zaphiris, 2009). Another characteristic of a wiki is that it can be used as a
repository of knowledge, information and to manage meetings. According to Pegler et
al. (2007) ―the use of a wiki in universities and colleges can range from a repository for
agreeing meeting notes and setting meeting agendas to experimental instructional
approaches‖. Franklin and Harmelen (2007) pointed out the use of wiki for both
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teachers and students for the creation of annotated reading lists, incremental accretion of
knowledge, and to documenting group projects. Wiki can be used by teachers to supply
scaffolding for writing activities and then provide feedback on student generated
content, and in the provision of feedback for each other‘s writing. Wiki is increasingly
used in education, whilst the use of wiki as an educational method still comparatively
new idea to the public (Wang and Beasley, 2008). Therefore, ―wikis have become an
integral part of education, especially in secondary and higher education‖ Ozok and
Zaphiris (2009, p. 472). Finally, wikis can be used in educational contexts to facilitate
asynchronous communication and online group collaboration.

2.6

The main educational aspects of wikis as a learning tool

According to the present study, there are three key elements which characterise the
learning environment using wiki pages. These elements are: e-learning skills, learning
pattern, and learning theory. These elements are essential in creating a learning
environment with students at ABU. The next sections deal with a detailed explanation
of each one of these elements.
2.6.1

The concept of e-learning skills

People often use the terms skill, strategy, method, and technique, interchangeably
(Murdoch and Wilson, 2004). However, these terms are quite different in their meaning
(Afflerbach et al., 2008). The term ‗skill‘ has actually been taken from the Old Norse
Language as meaning ‗knowledge‘ (Flieger, 2002). The term ‗skilja‘ is still being used
in the present day Icelandic language to denote the process of knowing or to know.
However, ‗skill‘ has a different connotation when used in the English language, where it
commonly refers to abilities stemming from knowledge, practice, aptitude to do
something well, or to a competent excellence in performance, execution, workmanship,
the practice of an art, etc. (Emery and Brewster, 1959).
The skill that ensures that an individual learns from the environment is called ‗learning
skill‘. Thus, the environment in the present study is the wiki learning environment.
According to Wenden (1987, p. 160) learning skills refer to ―strategies that can be used
to regulate learning‖. Learning skill can be broken down into 4 Cs which are Critical
thinking, Creativity, Communication and Collaboration (Bronson and Merryman,
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2010). The combination of these 4Cs ensures that students learn from their environment
so it is really helpful in the academic context. The current study focuses primarily on the
last 2 Cs of the 4 Cs mentioned above namely Communication and Collaboration. These
two terms will address in detailed in chapter 3 ‗Conceptual Framework‘ includes the
justification behind the selection of these two Cs.
The first skill is ‗Communication Skill‘. The activity by which we transmit a message or
thought to another and receive a message is called ‗communication‘. According to
Talloo (2007, p. 153) ―the term communication has been derived from the Latin word
―communis‖. Communication is the ―bridge‖ to exchange ideas, thoughts, values, facts,
opinion, emotion and information between two or more people for the purpose of
creation of mutual understanding and confidence (Debasish and Das, 2009). Therefore,
the activity of communication helps individuals in getting synchronised with each other
resulting in much better coordination. Communications skills are of three types as
shown in Figure 2.6.

Figure 2-6: Communication skills

The present study includes the factor of communication as the students are seen to use
synchronous, as asynchronous and face to face communication techniques. The wiki
facilitates students to gather information and knowledge regarding the topic of biology
by allowing them to come in contact with each other through electronic mail or
discussion pages or face to face in the classroom.
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The second skill is ‗Collaboration skill‘. The activity of working with each other to
ensure the attainment of a particular result is called ‗collaboration‘ (Honda, 2000).
There are various traits that need to be present in an individual to ensure smooth
collaboration (Ekins et al., 2011). The skill of communication with one‘s peers and
collaborating with them to work on a project are the two most important skills that a
person in the ‗learning‘ phase can use (Turner, 2008). The next section and Section
3.3.1 addresses in details the collaborative learning environment (CLE) and how
students work collaboratively in wiki class to acquire the collaboration skills necessary
to work within teams.
2.6.2

Collaborative learning

Collaborative learning has taken on many forms, but the principles remain the same.
Findley (1989) began development Collaborative Networked Learning (CNL), in this,
learning occurs via electronic dialogue between self-directed co-learners and learners
and experts. Findley focuses in this approach on the online interactive among group of
learners (synchronous interaction). Another collaborative learning approach is
‗Computer-Supported Collaborative Learning‘. (CSCL) is an emerging branch of the
learning sciences concerned with studying how people can learn together with the help
of computers (Stahl et al., 2006). This kind of learning is characterised by the sharing
and construction of knowledge among participants using a computer or the Internet as
their primary means of communication or as a common resource. CSCL can be
implemented in online and classroom learning environments and can take place
synchronously or asynchronously.
A (CLE) is the learning pattern that will be used in the present study. Collaborative
learning refers to a learning structure in which students form groups in which they work
together to achieve a particular goal (Shibley, 2005, and Roberts, 2004). This way,
students are to work to increase their own learning level as well as of their group mates.
In other words, a collaborative learning technique ensures the notion that students are
working together to build their understanding, increase their own learning level and
work towards their unified objective. This technique can be shown in the present study
through the students‘ activities where students work collaboratively to learn the biology
curriculum with the new teaching style ‗wiki technology‘.
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Supporters of collaborative learning assert that, the process of transmission and
reception of thoughts and messages while working in teams leads to increased interest
among the group members. There is evidence that students working together in groups
manage to attain better thinking patterns and are able to recall information than their
peers who work alone. According to Totten et al. (1991) the activity of working in
groups facilitates the students to share ideas, debate possibilities, take ownership, and
become self-motivated to establish their own pattern of thought. Section 3.3.1 addresses
the CLE in relation to the present study.
2.6.3

Learning theories

To understand the reasons behind the selection of constructivist learning theory, at the
outset, should be highlighted the main types of the learning theories. According to
(Corchado et al., 2010, and Kridel, 2010) there are three key categories or philosophical
frameworks under which is possible to classify learning theories, namely: behaviourism,
cognitivism, and constructivism. Firstly behaviourism, Woodson (2007, p. 1) describes
the behaviourist theory as follows:
“Behaviourism is considered a psychological theory rather than a
philosophy. It is based on environmental conditions and has been given
much attention and acceptance in education. Behaviourism is the way a
person behaves because of their individual thinking processes. The nature of
a person‟s thinking can be affected through a variety of rewards and
consequences”.
The theory concentrates on two axes related to behaviour: response and stimulus. It also
focuses on the study of overt behaviours that can be observed and measured (Good and
Brophy, 1990). In behaviourism, the view of the learning process is concentrated on a
change in the behaviour of the learners (Kridel, 2010, and Jacobs and Hundley, 2010).
As a result of this quick brief of the behaviourist theory, it can be said that, this theory
cannot be applied to students who are working together to build the biological
knowledge through their presence in groups. Moreover, the behaviourist advocates
observing the people or the animal under the effect of a stimulus factor whether the
stimulus is positive (reward) or negative (punishment). Finally, learning according to
behaviour theory mostly depends on the repetition of the attempt to achieve the desired
behaviour. However, the present study does not seek to observe or to change the
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behaviour of the learners, but to investigate the impact of wiki technology on their
learning.
The second theory is cognitivism. This theory emphasises the active internal nature of
higher mental processes such as, analysing, memorising, recalling, thinking and other
forms of mental representation (Basavanna, 2000, and Uljens, 1997). The role of
cognitive theory stated by Fan et al. (2011, p. 174) is:
“The cognitive theory focus on the conceptions inside people‟s minds, not
factors such as roles in the outside world. The basic idea behind cognitive
theory is that mental conceptions (i.e., cognitions) give us a framework both
for interpreting experiences and for shaping our action”.
To discuss the ability of using this theory with the present study, it can be said that the
cognitive theory concentrates on the individual result of the mental process which is
represented in the mental functions such as, thinking, remembering, analysing etc.
Moreover, the teacher in the cognitive classroom plays an important role with the
students in terms of repetition, motivation, and explanation of the information during
the session. The following section addresses the application of constructivist theory to
the present study.
2.6.3.1

Constructivist learning theory (CLT)

Many psychologists such as Vygotsky, Piaget and Dewey worked to develop
constructivist theory. This theory focuses on the belief that solving problems helps
individuals in thinking, learning, and development. Problem-solving helps individuals
in taking their own unique experiences and expertise to find a solution and, once they
do, they all extract unique lessons from it (Bauer, 2010). In order to understand the
constructivist theory in the context of the present study, there are some questions that
need to be answered. What does constructivism mean? What is the role of both teachers
and students in the constructivist classroom? What is the relationship between
constructivist theory and the (CLE) as the learning environment of the present study?
The answers to these questions will be addressed in the following sections and in more
detail in chapter 3 and 4.
Constructivism is basically a theory based on observation and scientific study about
‗how the learner learns‟. Thus, learners construct their own understanding and
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knowledge of the world, through experiencing things and reflecting on those
experiences. The learners in constructivist theory are working collaboratively within
groups to build knowledge through the interaction with each other. To ensure that
students adopt a constructivist paradigm to learning in class, they are allowed to ponder
over a particular problem so that they can fully understand and use their experience and
intellect to come up with solutions. The learning in this case is centred on the learners
more than the teacher; according to Balanay and Roa (2013, p. 25)
“The student-centred teaching methods shift the focus of activity from the
teacher to the learners. These methods include active learning, in which
students solve problems, answer questions, formulate questions of their
own, discuss, explain, debate, or brainstorm during class; cooperative
learning, in which students work in teams on problems and projects under
conditions that assure both positive interdependence and individual
accountability; and inductive teaching and learning, in which students are
first presented with challenges (questions or problems) and learn the course
material in the context of addressing the challenges”.
The role of the teacher in constructivist theory is to organise information around big
ideas that engage the students‘ interest, to assist students in developing new insights
(Brooks and Brooks, 1999), to connect them with their previous learning, to facilitate
the transferring of the information, and finally, to administrate the learning environment
(see also Section 2.6.3.2). In the present study the teacher firstly gave a brief outline of
the biology topics at hand and then answered students‘ various questions so that a clear
understanding of the topics was established. As the students went about asking
questions, they tended to develop a deeper understanding of the topics and this is
reflected in the depth of their questions. The following are the main aspects of
constructivist learning theory.
2.6.3.2

The role of the teacher as a facilitator

The role of the teacher is not just to facilitate the learning process in constructivist
learning. The teacher's role in the constructivist classroom is to prompt and facilitate
discussion, monitor the class and guide students. A constructivist approach asserts that
learning should come from the student and not the teacher; the teacher‘s role is to create
an environment in which the learner has the freedom to create understanding (Woodson,
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2007; Tetard et al., 2009, and Lambert 2002). When a teacher is using constructivist
learning techniques in the class, his or her role is changed from being the instructor to a
facilitator (Nath and Cohen, 2010). The job of facilitator requires the teachers to provide
information regarding various problems in order to pique the interest of the students. It
is considered to be a better form of learning than simply laying out all the necessary
information. This process helps the students in gaining their own unique understanding
of the subject at hand (Ferrari and Sternberg, 1998). They further refine their
understanding by asking deeper and deeper questions. In addition, the teacher facilitates
the students by helping them reflect on their previous learning. Furthermore, teachers
provide opportunities for students to build on prior experiences and learning, exploring
possibilities and different solutions, learning as they solve problems (Derry, 1996, and
Steffe and Gale, 1995). More detail about the role of the teacher in constructivist
learning theory and in the wiki class will be given in Chapter 4.
2.6.4

Collaboration and constructivist learning theory

Collaboration is important among students as it helps them come to a mutual agreement
regarding many issues so that they move towards a unified goal. Constructive learning
techniques also help in developing the spirit of collaboration among students. The
mutual agreement among students makes them put forward their points of view and
convince each other of their belief and understanding.
Constructive learning techniques have been criticised for being insufficient for a wide
variety of scenarios and can be best applied in a project based environment, but none of
the criticisms invalidates the basic premise that the best learning is student led (Brooks
and Brooks, 1999, and Liu and Matthews, 2005). Despite this, both the supporters and
critics of constructivism believe that this learning technique helps individuals in
learning and collaborating with each other to achieve a particular goal. In order to
understand a constructivist learning environment in comparison to traditional class,
Traditional teacher-centred approaches emphasise the role of the teacher as a source of
knowledge and the students as the recipients. In the traditional teacher-centred
approaches, the role of the learner as a receiver conflicts with teaching (Hawi, 2012).
Davis (1993) believed that teaching can occur as a result of the interaction between a
student and a teacher about a subject, thus emphasising the nature of classroom
interaction. Effective learning cannot happen without any interaction between the
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teacher and the learners. Table 2.2 presents several differences with regard to teacher,
students, curriculum, learning process etc.,
Constructivist Classroom
Social learning is interactive, building on what the
student already knows.
Teacher's role is interactive, rooted in negotiation.
Teachers have a dialogue with students, helping
students construct their own knowledge.
Curriculum emphasises big concepts, beginning
with the whole and expanding to include the parts.
Students work primarily in groups.
Pursuit of student questions and interests is valued.
Assessment includes student works, observations,
and points of view, as well as tests. Process is as
important as product.
Knowledge is seen as dynamic, ever changing with
our experiences.
Materials include primary sources of material and
manipulative materials.

Traditional ‗Didactic‘ Classroom
Learning is based on repetition.
Teacher's role is directive, rooted in authority.
Teachers disseminate information to students;
students are recipients of knowledge.
Curriculum begins with the parts of the whole.
Emphasises basic skills.
Students work primarily alone.
Strict adherence to fixed curriculum is highly
valued.
Assessment is through testing, correct answers.

Knowledge is seen as inert.
Materials are primarily textbooks and workbooks.

Table 2-2: The differences between constructivist and traditional didactic forms of learning
using basic assumptions of knowledge, students, and learning
2.6.5

The difference between perceptions and attitudes

According to Carr et al., (2007), students‘ attitudes towards using e-learning depend
upon their overall experience of using e-learning. The first and the fifth research subquestions are used to explore students‘ perceptions and attitudes towards wiki.
Perceptions precede attitude formation, which might ultimately lead to the development
of performed behaviour (Borkowski, 2009). Person perception refers to a wide variety
of behavioural manifestations like impression, judgement, opinion, cognition and
understanding of others. These perceptions can be changed over time as an individual
gains more experience and information. O'Shaughnessy (1995, p. 137) states that
―perceptions can be changed without trying to change basic attitudes‖. While attitudes
are more stable in the decision about something and the judgement on someone's
decision, normally the person‘s attitudes can be a negative or positive.
An attitude has been defined as ―a positive or negative evaluation towards a stimulus,
such as a person, object, action, or concept‖ (Tesser and Shaffer, 1990, p, 481).
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According to Schiff,(1970, p, 11) ―perceptions are more transitory than attitudes, less
stable, and more subject to change with the immediate past experience and present state
of the perceiver‖. More precisely, an attitude can be defined as a persistent tendency to
feel and behave in a particular way toward some object, which may include an event or
individual as well (van Wasbeek, 2004; Robbins and DeCenzo, 2003, and Volker,
2010). Thus, the previous comparison confirms the researcher‘s point of view on
selecting the term ‗perception‘ to describe the stage before the use of wiki, in contrast,
the term 'attitude' selected to describe the stage after the use of wiki.

2.7

Summary

In this chapter, a literature review was presented on the main concepts relating to the
use of wikis in learning. The chapter began by discussing the history of Al-Baha
University (ABU) and the possibility to use wikis as a learning tool through brief details
about Higher Education in the Kingdom of Saudi Arabia (KSA). This led to discussion
about teaching biology in KSA in general and at ABU in particular, followed by a
description of wiki technology through reviewing the Web 2.0 applications as an aspect
of e-learning and through presenting local and global studies conducted in this regard.
The chapter then focused on three learning theories, behaviourism, cognitivism and
constructivism and provides reasons behind the selection of constructivist theory for this
study. The chapter then addressed the CLE as a learning pattern in the present study and
the relationship between the CLE and constructivism learning theory (CLT). Finally, the
difference between the perceptions and attitudes was considered, in order to
differentiate between the students‘ perceptions and their attitudes towards wikis.
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Chapter 3: Conceptual Framework
3.1

Introduction

This chapter discusses the conceptual framework of the present study, including the key
concepts and terms associated with this study. These elements, as seen in Figure 3.1, are
the focal aspects in this thesis in constructing a conceptual framework. Moreover, this
chapter clarifies the interrelationship among these concepts, at the end of this chapter a
brief summary of its content can be given.
One of the main purposes behind this study is to explore an effective way for students to
learn, in higher education, in general and for ABU students in particular. This
framework incorporates the concept of each element that makes up the overall structure
for the procedure of the present study, and the extent of the interrelationship between
the aforementioned areas of learning theory, learning environment, learning activities,
activities outcomes and learning community (Figure 3.10 Page 65). The rationale for
selecting these areas of the framework is that the present study based on the use of wikis
as a learning tool which is characterised by collaborative work in the construction of its
content, and this can be achieved from the first and the second areas. Moreover, the aim
of the study is to measure the impact of wikis on students‘ learning. However, this aim
requires determining the types of students‘ learning activities undertaken and what the
outcomes of those learning activities are.
The first area in this framework is ‗learning theory‘ and the particular approach taken in
this thesis is Constructivist Learning Theory (CLT). According to Tomei (2009, p. 60),
CLT is seen as ―a cognitive activity that produces mental models that represent
perceptions of reality‖. Generally, CLT aims to identify how learning processes are
implemented in the classroom, and how knowledge is constructed (Butler and Griffin,
2010).
‗Learning environment‘ provides the second area in this framework, adopting an
approach offered by is ‗Collaborative Learning Environment‘ (CLE). CLEs are systems
specially developed to support the participation, collaboration, and cooperation of users
sharing a common goal. Collaborative learning systems design should take into account
social factors to discover and describe existing relationships among learners, existing
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organisational structures and incentives for collaborative action (Zaraté et al., 2008).
This area addresses the environment of learning and how learners work collaboratively
to achieve particular goals under the umbrella of CLT.
The third area is the ‗learning activities‘ of the students. According to, Pueyo (2009, p.
160):
―Wiki is social in nature and is an open editing website, it is an excellent
web tool which supports learner centred collaborative activities and is
widely used for learning purposes. It enables learners to share authority
and empower themselves with the responsibility of building on their initial
and basic knowledge‖.
In this research, Pueyo‘s ideas are used to show the relationship between the concept of
learning activities and wiki technology. At this stage 'learning activities' will be through
a private wiki designed for the purposes of this study. Wiki technology is a tool for
collaborative work designed for the learners to be able to share their contributions with
others via three types of communication: synchronous, asynchronous and face-to-face
.As a result of the learners‘ activities they seek to construct the content of the biology
curriculum.
The fourth area is the activities‘ outcomes. This phase shows the final expected
outcomes of students‘ use of wikis which this study seeks to investigate. These
outcomes are: students‘ perceptions and knowledge about wikis, the extent of acquiring
e-learning skills, achieving subject knowledge (biology), and their attitudes towards the
wiki. Cartwright et al. (2009), state that student activities‘ outcomes directly describe
what a student is expected to learn as a result of participating in academic activities.
They focus on knowledge gained, skills and abilities acquired and demonstrated, and
attitudes or values changed.
The last area is the learning community of the present study, which is the students and
the teachers at ABU, specifically, students in the College of Science.
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Figure 3-1: The conceptual framework areas

3.2

Learning theory

Learning theory is the first component of the framework and is essential for
understanding the subsequent components in the framework; in other words all the
components of the framework are based on the learning theory adopted for this study.
Additionally, learning theory helps to understand how the next stages in this study take
place, thereby, how learners deal with each other constructively in a wiki learning
environment and how the learning process occurs (Henson, 1996). Also and in order to
understand the effect of this theory on the students' knowledge construction and
students' learning, the comparison with the traditional learning will be addressed. The
following paragraph addresses a detailed explanation for CLT.
3.2.1

Constructivist learning theory (CLT)

The term constructivism refers to the idea that students construct knowledge and their
own understanding for themselves. The most important application in constructivism is
a strong concentration on student-centred learning (Kasemvilas and Olfman, 2009).
According to Zarli and Scherer (2008, p. 537), ―constructivism as a paradigm or
worldview posits that learning is an active, constructive process‖.
Further, students always create their own meaning regardless of what teachers do
(Guzdial, 1997). Each learner, individually and socially, constructs meaning as he or she
learns (Hein, 1991). The building of students‘ understanding and knowledge occur
through experiencing things and reflecting on those experiences (Land and Jonassen,
2000). The literature stresses the importance of the discussions, interactions and
activities among students in the constructivist classroom, thus shifting the focus of
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activity from the teacher to the learners. For example, Harasim (1990) says that, in a
constructivist learning environment, a student will be actively participating with other
students to learn together. In contrast, in the conventional teaching style, the learning
process centres on what the teacher is doing in the classroom, with the students taking
passive roles in the learning process. According to Balanay and Roa (2013, p. 25) ―The
conventional teacher-centred approach is focused on the teacher, where the teacher talks
and the students just listen while the student-centred approach the students are exposed
to hands on activities thus, they will gain first-hand experience, and they will also know
how to use all their senses‖. The social learning theory of Bandura (1977) emphasises
―the importance of observing and modelling the behaviours, attitudes, and emotional
reactions of others. The theory also explains human behaviour in terms of continuous
reciprocal interaction between cognitive, behavioural, an environmental influences‖
(Walker, 2008, p. 84). The component processes underlying observational learning are:

(1) Attention, if learners are going to learn anything, they have to be paying attention.
(2) Retention, learner must be able to retain - remember - what he/she have paid
attention to (3) Reproduction, learners have to translate the images or descriptions into
actual behaviour. So they have to have the ability to reproduce the behaviour in the first
place, and (4) Motivation, including external, vicarious and self-reinforcement (Walker,
2008; and Sommers-Flanagan and Sommers, 2012). This means that the learner is the
focal point, as opposed to the lesson plan or subject matter, which the instructor will
teach (Kasemvilas and Olfman (2009). Because the nature of the current study is based
on collaborative learning, the following section will address the social part of
constructive theory, i.e. ‗social constructivism theory‘.
3.2.2

Social constructivism theory

Social constructivism theory focuses on how meaning and understanding are created
through social interaction‖ Stavredes (2011, p. 83). Social constructivism‘s origins are
largely attributed to Vygotsky‘s psychosocial theory that knowledge is not transferred
from teacher to student but constructed in the student‘s mind (Chiari and Nuzzo, 2003).
In comparing between a traditional classroom and a constructivist classroom, traditional
teaching approaches (e.g. lecture methods) are very common in education, especially at
university level due to the large number of the students enrolled in the universities.
Traditional classroom lacking of the dynamic learning that is occurring in other
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classrooms that are structured for collaborative learning and from a constructivist
philosophy. It involves coverage of the context and rote memorisation on the part of the
students (Abida and Muhammad, 2012). Constructivism offers a divergence from
traditional teaching and learning environments that are primarily teacher driven, where
students mainly memorised what teachers taught, in contrast to traditional classrooms
where the teacher's role is to pass on knowledge to learners and students just absorb
information passively. The social constructivism emphasises the role of culture in
developing personal and shared interpretations and an understanding of reality
(Pritchard and Woollard, 2010). Moreover, social constructivist approaches emphasises
the social contexts of learning and that knowledge is mutually built and constructed
(Santrock, 2001).
The social constructivists believe reality is understood through human activity.
Furthermore, it cannot be discovered because it does not exist prior to its social
construction. To constructivists, knowledge is a human product that is socially and
culturally constructed (Ernest, 1998; Gredler, 1997, and Hartas, 2010). The most
effective methods for learning in a social constructivist classroom involve "activity
methods and community-based project approach‖ (Barron, 2005, p. 58). The role of the
social context and interactions with others is central in social constructivism. In
addition, ―in a social constructivist classroom, knowledge is always in the process of
being constructed; both the teacher and the students are always constructing new ways
of thinking about and solving problems. Thus, practical applications of social
constructivist teaching are grounded in the notion that learning is a reciprocal and
collaborative process among all members‖ (Cochran and New, 2007, p. 746).
The major theme of Vygotsky's theoretical framework is that social interaction with
teachers and other learners plays a fundamental role in the development of which occurs
in a zone of proximal development (ZPD) (Cantillon and Wood, 2011). The ZPD in the
present study equates to the distance between the actual level of students' perceptions of
wiki determined by (stage before the use of wiki) and the level of the students' attitudes
of wiki determined through (the stage after the use of wiki) under the teacher guidance,
in collaboration with the group members. Figure 3.2 represents the ZPD.
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Figure 3-2: Students in their Zone of Proximal Development (ZPD)

Vygotsky and Cole (1978, p. 86) defined ZPD as ―the distance between the actual
developmental level as determined by independent problem solving and the level of
potential development as determined through problem solving under adult guidance, or
in collaboration with more capable peers‖.
The relationship between social constructivist learning and collaborative learning is that
learners are working together in order to achieve one goal, which is that of building
knowledge through learning activities and discussions. Ashcraft et al. (2008), state that,
in social constructivism, knowledge is developed through cognitive activity that
happens through the discussion of experiences with other individuals or in groups.
Therefore, the role of teacher in constructivist learning and collaborative learning is to
actively facilitate the learning process. Finally, both constructivist learning and
collaborative learning seek the creation of an environment which supports the active
involvement of students in collaborative and empowering activities, such as the
exchange of ideas and opinions, and responsibility for making decisions about learning
and for generating flexible rules. The teacher concentrates on students‘ learning
development rather than on teacher performance (Gray, 1997).
The next section addresses in detail the concept of the learning environment for
collaborative learning supported by the evidence from the literature review.
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Learning environment

The learning environment in the current study depends on the collaboration among the
students to build the content of the biology topics. Generally, the term ―environment‖ is,
according to Sinha (2007, p. 90), ―a broad concept, which includes all external
conditions influencing the growth and development of children, animals, plants, etc.‖ In
the educational sense, the environment includes all aspects affecting the learning
process, such as teacher, student, equipment, curriculum, etc. A learning environment is
composed of five main elements: enabling context, resources, tools, potential outcomes
and scaffolds. The learning process in the present learning environment directly depends
on the social context which appears through the students‘ interactions and discussions
within groups in or out of the classroom. Social context is a term which can be used to
refer to how an object or invention is used or interpreted by people; it can also refer to
the setting of people surrounding an invention (Coker, 2101). The nature of learning in
the wiki class requires both the teacher and the students to work together in order to
construct knowledge. Thus, the social context can influence the extent of acquiring the
information and the quality of the knowledge constructed. In this regard, the teacher‘s
role according to Paul (2013) is not only with creating and designing a learning
environment, but also with the job of acting as an expert, model, guide, and facilitator of
these social interactions. The teacher takes the lead to design the tasks, develop
resources, and establish the classroom culture and norms for interactions. This includes
identifying roles and appropriate behaviour for students as they interact with one
another, fostering discussion between and among students, and managing the
complexities of multiple on-going tasks and activities. There are two types of learning
environment according to Cook (2009), the ‗natural learning environment‘ and the
‗prepared learning environment‘. Usually, the natural environment is richer in culture
and practice, and it has a greater influence on personal growth and development. In
contrast, the prepared learning environment is more organised and effectively such as
the online learning. Online learning is a term used to describe distance or
correspondence courses that are offered over the Internet through the use of electronic
media and information and communication technologies (ICT) in education.
The following section addresses CLE via wiki technology as a prepared online learning
environment. Baer and Koby (2003, p. 16) say a CLE is:
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“Where students work together with peers, more advanced students, and
teacher-facilitators to resolve complex, authentic problems, would seem to
offer an ideal setting for developing the type of cognitive flexibility and selfconcept as a creative problem-solver”.
3.3.1

Collaborative learning environment (CLE)

The learning environment of the present study is defined as collaborative with the
learners working together in order to gain new knowledge and acquire e-learning skills
during their activities under the umbrella paradigm offered by CLT. Collaborative
patterns and constructivism transforms the student from a passive recipient of
information to an active participant in the learning process. The collaboration and
construction processes are guided by the teacher, students construct their knowledge
actively rather than just mechanically ingesting knowledge from the teacher or the
textbook, and this is how learning is moving from traditional to collaborative
instruction. According to Uden and Beaumont (2006, p. 93), collaborative learning ―is
an educational approach to teaching and learning that involves group of students
working together to solve a problem or complete a project‖. The task of the teacher is to
translate information to be learned into a format appropriate to the student‘s current
state of understanding. In order to understand the information being taught and to build
the knowledge about the subjects identified, students are working in a group of two or
more, mutually searching for understanding and knowledge or creating a product and
occasionally solving a problem. The curriculum should be organised in a spiral manner
so that the student continually builds upon what they have already learned (Straughn,
2008). There is a wide range of such activities, but most centre on students (Smith and
MacGregor, 1992) working together and, as such, learning through their interaction with
peers.
Important characteristics of CLE have been identified by several authors (e.g. Leung
and Chu, 2009; Su and Beaumont, 2010; Grant, 2009, and Pereira and Junior, 2007).
Forte and Bruckman (2007) pointed out that one of these characteristics is the wide
distribution of free educational material. Moreover, CLE seeks to prepare students to
become skilled collaborators and producers of knowledge, not mere consumers. The
literature indicates the relationship between the use of a wiki in education and CLE on
one hand, and the impact of CLE on learners via wiki technology on the other. In the
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present study the CLE contains five groups, each group consisting of four to six
students, according to the total count of the sample.
Figure 3.3 represents the researcher design of a collaborative classroom in which wiki
technology is used as a learning tool.

Figure 3-3: A collaborative learning environment using wiki technology in the classroom

Students are divided into groups with a leader designated for each group. Each group
has its leader who is responsible for the other members of the group. Initially, five
groups are designed together in one classroom to facilitate the task of the teacher in
controlling the group members. In addition, the teacher plays an important role in a CLE
in providing the information for how groups should work collaboratively, and in
facilitating the possibility of sharing information on the subject relating to the lesson
through the use of wiki. The constructivist teacher helps the students through problemsolving and inquiry-based learning activities with which students formulate and test
their ideas, draw conclusions and inferences, and convey their knowledge in a
collaborative learning environment.
Students work individually and collaboratively during the learning process (Leung and
Chu, 2009). The success of any student in the group encourages other students to be
successful through help them and motivate them to learn (Shimon, 2011).
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Learning activities

3.4

According to Zhan (2008), learning activities can engage students‘ participation and
interaction, working together toward a common academic goal, and increasing the level
of satisfaction and feelings of connection and community. Participation in learning
activities is valuable work for several reasons. It enhances students‘ collaborative skills,
provides students with opportunities and helps them understand new knowledge and
strategies. It helps them to examine their thinking processes and recognise the need to
revise their thinking (Turner and Patrick, 2004). In contrast, students‘ activities in
conventional learning styles and their interactions are almost non-existent or restricted
because of the full role of the teacher in teaching process inside the classroom. Students'
activities in conventional teaching are passive; they only sit, listen, see, and then write.
In constructivism, students being able to work together and discuss things with other
members of their team made the activities more fun. Consequently, students spent less
time doing individual work, and more time discussing the activities in which they were
involved (Lord et al., 2011). This social aspect is a primary strength of the constructivist
learning model. Thus, the students in the constructivist class are more enthusiastic,
develop a greater appreciation of science, and demonstrate better attendance and
increased participation in the lab activities than the traditional group (Lord et al., 2011).
The following sections deal with a detailed explanation of these activities which are
based on wiki technology as a learning tool to practice these activities which are:





Wiki Technology,
Synchronous and Asynchronous Communication Activities,
Visual, Audio and Written Materials, and
Constructing the Content.

Figure 3.4 shows the sequence of these activities.
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Figure 3-4: The sequence of learning activities

3.4.1

Wiki technology

A wiki site http://wikibaha.wikispaces.com Appendix 13 has been designed for the
present study including four main pages: Home page, Discussions, History and
Comments. All sample members could access the wiki after registration as members
and then they were able to use their membership to allow them to add their comments
and to participate on discussions through wiki pages. To this end, students were given
tutorials before the use of wiki Appendix 12. ―One of the main features of wiki
technology is its support for collaborative editing of content‖ Tetard et al. (2008, p. 1).
This technology therefore has the potential to complement and enhance online
collaboration (Parker and Chao, 2007). Students can provide constructive feedback on
their partners‘ entries, by adding further contributions to the wiki; each student uses the
feedback to improve his/her initial entry (Kear and Woodthorpe, 2009). Previous
literatures such as (Deters et al., 2010; Davies, 2004; Elgort et al., 2008; Grant 2009,
and Kaminski, 2008) assert that the use of wiki in education would help both the student
and the teacher to change the pattern of learning. Heafner and Friedman (2008, p. 288)
suggest that ―the use of wikis facilitates a pedagogical shift from traditional teachercentred instructional approaches to student-oriented, constructivist learning, which
result in increased student self-efficacy and motivation‖. The wiki enables students to
have collaboration continuously not only in the educational location such as the
classroom or library but also at home.
3.4.2

Synchronous and asynchronous communication activities

There are two ways for students to communicate with each other when using wiki
technology: synchronous and asynchronous. Lodder and Zeleznikow (2010) describe
synchronous and asynchronous activity thus: in synchronous communication, all parties
are working simultaneously (synchronously) on the discussion, whereas in
asynchronous communication, parties are working on different parts of the discussion at
different times (asynchronously) (i.e., they do not need to react instantly). Both
asynchronous and synchronous communication and activities are important in an online
class.
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The literature indicates that asynchronous communication activities take place outside
of real time (Porter, 2004). In contrast, synchronous or real-time communication takes
place when people are connected at the same time, i.e. simultaneously, but in different
places (Beatty, 2003). Carliner et al. (2006, p. 89) present examples of synchronous and
asynchronous forms of communication activities such as:
“Computerised audio-video communications, fibre optic transmission
technology, networked information services and products,
videoconferencing and chat room. Asynchronous communication such as
mail systems, listservs, forums, discussion boards, bulletin board systems
and learning content management system”
Within a wiki class, the need for these two communication activities is very important
as a base to facilitate the exchange of ideas and information. Communication among
students lead to facilitate the exchange of ideas, a large part of successful collaboration
comes from the open and free exchange of ideas (Harvey, 2009).
3.4.3

Visual, Audio and Written materials

To support and clarify their ideas, students tend to upload ‗visual and audio‘ learning
materials such as movies, pictures and sound clips. The content curriculum materials
can also include activities to facilitate the learning process through peer interaction and
‗working within group‘ (Cox, 2004). The Internet may help students to choose the
appropriate items that correspond with the biology topics. According to Treadaway and
Smith (2010; and Sahlin and Botello (2007), YouTube is the most popular video sharing
site; it contains thousands of homemade video clips. There are two main reasons behind
the importance of visual and audio material. First, the current study uses wiki to teach
students the biology curriculum as is it known that most biology subjects contain
pictures of natural phenomena. Secondly, such online resources can help the teacher
meet the needs of students in terms of the principle of individual differences (learning
styles), and deliver information to them through the senses of sight and hearing.
‗Written material‘ is the usual resource of a wiki. Each wiki includes pages which allow
students to post their comments, questions and opinions in the written form. Students
can read the comments of their classmates are colloquial-peers, other learners would be
better and then they can respond to these comments (Corpuz, 2006). They can share
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their notes or other items that may benefit the group. The literature in Chapter 2 section
2.5.1.4 indicated the benefits of wiki pages in terms of how users can deal with the
wikis through history and discussion pages.
3.4.4

Constructing the content

Learning science in today's classroom does not have to be restricted to text-based
curricular resources. Websites present learners with a wide range of science activities in
various formats ranging from text-only information to providing authentic real-time data
sets and interactive simulations (Bodzin, 2002). According to Barton and Cummings
(2009, p. 81), ―a wiki offers much more functionality for supporting collaboration, such
as creating documents with multi authors or working on projects that require a group to
coordinate and integrate their individual tasks‖.
Having students construct the content makes the learning more memorable in two ways.
First, they are learning by creating both text-based and visual content. Second, because
students are involved in discovery and constructivist learning, the content becomes
personalised and more relevant to them (Shelly et al., 2007). The idea of creating
biology course/curriculum content is to motivate students collaboratively to collect the
information for each subject. Wikis provide opportunities to use different types of
interaction tools ‗visual, audio and written materials‘ to create curriculum content and
collaborate with peers. The role of the teacher in the current study regarding the biology
curriculum content is to provide a brief introduction to each subject, and then students
seek to collect information on the subject from various sources, including the Internet
and the library.

3.5

Achieving activities’ outcomes

This section addresses the expected outcomes of the students‘ learning activities
through their use of wiki technology in their learning in order to construct the content of
a biology curriculum (Figure 3.5).
Uden and Beaumont (2006, p. 330), define students‘ outcomes in terms of ―the
knowledge, skills, and abilities that students have attained as a result of their
involvement in a particular set of educational experiences…what students should know,
understand and be able to do at the end of the course‖. As a result of students working
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in groups or individually, they seek to construct the content of the biology curriculum
through using wiki pages.
This interaction between students happens synchronously and asynchronously whether
it is in the classroom or out of the classroom (i.e., outside of regularly scheduled class
time) in the library, a house, the Internet café or any place they may access and connect
to the Internet. The expectations of students‘ activities are the primary areas the present
study seeks to investigate: knowledge about wikis; acquiring e-learning skills, achieving
biological knowledge and evaluating students‘ perceptions and attitudes towards wiki
technology in their learning. Thus, the evaluation of participants‘ outcomes can be done
with several qualitative and quantitative criteria (Tetard et al., 2008).

Figure 3-5: The outcomes expected of students‘ activities

3.5.1

Acquiring e-learning skills

Bateman and Snell (2007, p. 28), define the concept of skill as ―the ability to perform a
specialised task that involves a certain method or process‖. The most important skills
regarding the use of wiki in learning are e-learning skills. Wurdinger and Carlson
(2010) emphasise the importance of acquiring e-learning skills such as communication,
responsibility, and time management. In the wiki class, students are in more need of
communication and e-learning skills. Learners can acquire e-learning skills through
their interactions in the wiki class, through others‘ experiences and exchanging
knowledge and opinions. The repetition of these interactions contributes to developing
their skills, with the importance of focusing on the use of the Internet on all of these
interactions in order to achieve acquiring e-learning skills. With respect to the present
study, students are expected to acquire e-learning skills through using the Internet.
Thus, four axes were identified to examine the extent of students‘ acquiring e-learning
skills (Appendix 3). These axes are: searching the information on the Web, synchronous
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and asynchronous communication, using wiki features and working collaboratively to
gain experience about the use of wiki. E-learning skill takes place in three stages. Figure
3.6 shows these stages. After acquiring e-learning skills students are expected to
develop their skills through the continuous development practices, and then employ
these skills to gain knowledge, information and then construct the content of the wiki
(i.e., the content of a biology curriculum).

Figure 3-6: The proposed stages of learning and communication skills

3.5.2

Achieving biological knowledge

Students regularly use wiki as a source of information and a way to build and share
knowledge across groups of students for example to get knowledge about a subject for
an assignment (Tetard et al., 2008). ―The writing of a group assignment is an excellent
example of knowledge building‖ Hawamdeh (2008, p. 28). Recently, ―wikis are being
increasingly used as knowledge management tools‖ Babar et al. (2009, p. 129). New
knowledge creation can be made through the reflection on the shared information
among students.
To gain biological knowledge through using wiki technology, learning process happens
by experimentation, and not by being told what will happen. Hawamdeh (2008, p. 28),
emphasises that ―learning is not an "all or nothing" process but that students learn the
new information that is presented to them by building upon knowledge that they already
possess‖.
Several features of wiki technology can support constructivist learning and collaborative
writing when learners gain new knowledge. According to Kasemvilas and Olfman
(2009, p. 46) ―the users of wiki can come back to modify what they have previously
written in a wiki. They can read what other users write, generate meaning through
shared comprehension, refine and reshape their perceptions, and share or negotiate their
understandings with other users‖. Achieving knowledge of biology is one of the main
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outcomes of the present study. This knowledge can be achieved through constructing
the content of the biology subjects predetermined by the biology teacher at ABU.
3.5.3

Evaluating students’ perceptions and attitudes

To evaluate students‘ perceptions and attitudes towards using wikis in learning, it is
important first identify the difference between these two concepts. It is worth
introducing a distinction between attitudes and perceptions (Cox, 1981). Warr and
Knapper (1968) suggest that perceptions are more flexible and transitory and only occur
in the presence of a stimulus, attitudes logically depend on perception. Downie and
MacNaughton (2007, p. 2) argue that ―attitudes necessarily have a cognitive core, in the
sense that they depend on beliefs, or on the way we see a situation, a person or a
relationship. We have the attitude we do because we perceive the world, including other
people, in a certain way‖.
Students‘ perceptions of using wikis are described as the degree of agreement to use
wiki. In other words, with respect to the present study, students may give their
perception of wiki as either agree or disagree with the use of wiki technology in
learning. Tan et al. (2011), determine several aspects of learners' perceptions of wikis,
such as: positive perceptions, negative perceptions, useful platforms, convenient
platforms and confidentiality.
The aim of identifying students' perceptions of wiki technology is to identify the
willingness of students‘ use of this technology, which will help the researcher to deal
with the students during the study period. Moreover, evaluating students' attitudes
towards the use of a wiki are done through their comments on the wiki pages or via the
personal e-mail at the end of the research period.
3.5.4

Knowledge about the wiki

During the research period, students use the wiki as a learning tool in order to construct
the content of the wiki. The expectation of students‘ use of the wiki during this period
was to gain knowledge about it in terms of how to use it, the main components of the
wiki pages, and the main obstacles that may face them during their use of it. According
to Hadjerrouit (2012), students should acquire basic knowledge about wiki functions
such as adding, deleting, changing and developing content collaboratively using wiki, as
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well as discussing issues related to the wiki. Having students‘ knowledge about wiki
gives an indication of their ability to use it as a learning tool. There are several factors
that may affect the gaining knowledge about wiki such as the desire to use wiki and
previous experiences. In contrast, the availability of the basic requirements to use wikis
such as the Internet, computers and training programmes aid in acquiring the knowledge
about wikis.

3.6

Learning community

The learning community mentioned here is the last component of the conceptual
framework (Figure 3.10 Page 65). Due to the large number of students at ABU, more
than 13,000 students are currently studying in 11 colleges. Therefore, it is impossible to
include each one of the university students in this research, and there was a limitation on
time allocated for the current study. For these reasons, a sample of students in the
College of Science was chosen as the learning community.
In addition, as mentioned in the chapter of the literature review, students seek to work
collaboratively in order to construct the content of a biology curriculum, and because
biology is currently taught in the College of Science only, this leads us to identify the
place of conducting this research, which is the College of Science.

3.7

Relationships between key components of the conceptual
framework

This section addresses the relationships between the key components of the conceptual
framework; these elements are constructive learning theory (CLT), collaborative
learning environment (CLE), learning activities and activities outcomes. The aim of
providing these relationships is to clarify the extent of interdependence between these
components and the impact they have on each other.
3.7.1

The relationship between CLT and CLE

CLT and CLE represent the learning theory and learning environment during the use of
wiki in the present study (Figure 3.7). CLE integrates with CLT to achieve the
requirements and the aims of the learning process in this study. According to Arthur and
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Cremin (2010, p. 49), social constructivism is a variety of cognitive constructivism that
emphasises the collaborative nature of much learning.
The relationship between CLT and CLE can be seen through several aspects, such as:
the role of the teacher in the classroom, the learners' activities with each other, learning
style, and the ways of acquiring information and knowledge. Both CLT and CLE
advocate that the learning process focuses on learner-learner interactions more than
those between teacher and learner (Sherman and Sherman, 2004, and Orvis and
Lassiter, 2007). Moreover, both learning theory and learning processes are characterised
by an inextricable relationship and are profoundly rooted in culture and learning
between individuals (Cooper and White, 2011). Therefore, a CLE makes for a learnercentred and team-based approach based on social constructivist theory. In social
activism, learning takes place in the social environment where there are collaborative
activities.
The literature reveals that knowledge can be imparted from a constructivist teacher to a
learner in the classroom through instruction, lecture and practice (Gulati, 2004).
“The constructivist learning theory contends that learning is a proactive
and goal-oriented process in which individuals acquire knowledge and
meaning by processing information through their cognitive structures and
then placing it in their long-term memory for retrieval or further processing
at later time” Hiltz and Goldman (2005, p. 192).
Moreover, the teacher facilitates the learning process in which students are encouraged
to be responsible and self-governing (Gray, 1997).

Figure 3-7: Learning theory and learning environment

During the use of wiki technology in the classroom the teacher seeks to apply the
constructivist role with students in a CLE. Furthermore, ―participation in a wiki is a
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good example of ZPD in action. Participants are socially mediated by others in a
problem-solving situation‖ (Erben et al., 2008, p. 134).
3.7.2

The relationships between CLT, CLE and learning activities

According to Ali and Brebbia (2006) a collaborative learning environment (CLE)
encourages students to take responsibility for their own learning through structured
activities. Students' activities can be affected positively or negatively, an effect which
can be attributed to the degree of interaction between students. Thus, this interaction can
be affected depending on the correct application of the learning theory and the way of
learning. Both CLT and CLE (Figure 3.8) aim to engage students in collaborative
learning work together toward a common goal through a variety of activities.
The first requirement for successful collaborative activities is for them to include an
element of positive interdependence between group members (Onwuegbuzie and
DaRos, 2001). Through these activities, learners communicate, interact and learn from
each other and as a result they construct their own world knowledge. ―These activities
can include collaborative writing, group projects, joint problem solving, debates, study
teams and other activities‖ Jian et al. (2010, p. 225).

Figure 3-8: The interrelationship between CLT and CLE and learning activities

In the case of using wiki technology in the classroom with students, the learning process
is done through learners‘ activities, and their attempt to create the content of the biology
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curriculum. In other words, the learning aims can be achieved through understanding
and conducting the requirements of both constructivist learning theory and a learning
environment ‗collaborative learning‘.
3.7.3

The relationship between learning activities and activities’ outcomes

According to Jenkins (1996), activities‘ outcomes are statements of what is expected
that a student will achieve as a result of a learning activity. There is a close
interrelationship between learning activities and activities outcomes. These outcomes
are a reflection of the extent of learning activities. More specifically, activities‘
outcomes are the skills, knowledge, attitudes, and habits of mind that students take with
them from a learning experience (Suskie, 2009). Regarding the present study, Figure 3.9
below illustrates that, activities‘ outcomes are e-learning skills, knowledge about wikis,
perceptions and attitudes towards wikis and the biological knowledge as expected
outcomes of the students‘ activities (i.e., students‘ use of wikis).

Figure 3-9: The relationship between learning activities and activities outcomes

Lambropoulos and Romero (2010) note that students' activities‘ outcomes are the
tangible products of their activities. Activities‘ outcomes are also the evidence of their
learning activities. In the evaluation of the activities‘ outcomes, outcomes are the items
that will actually be measured to evaluate students' activities before, during and after the
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use of wiki. Measuring activities‘ outcomes answers the question: What did students
do? In order to obtain the best activities‘ outcomes, learners should possess skills related
to using wiki technology, such as text editing, uploading learning materials (visual
and/or audio), online discussion and synchronous and asynchronous communication.
Ultimately, it is the responsibility of the educator to help learners achieve the best
activities‘ outcomes possible (Edwards, 2003).
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Figure 3-10: The conceptual framework areas
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Summary

The purpose of this chapter is to present the conceptual framework which determines
the direction of this study, including the review of literature on the subject. The
conceptual framework is based on the findings presented in the literature reviewed in
the previous chapter. The main goal of the present study is to identify the impact of
using wiki technology in learning biology among ABU students and to find out their
attitudes to and perceptions of using wikis. Further, the aim is to determine the extent of
the knowledge acquired and the level of skills development. The chapter has reviewed
five areas related to the topic: learning theory, learning environment, learning activities,
activities outcomes and learning community.
Figure 3.10 represents the conceptual framework and the interrelationship between its
components. Moreover, the framework is designed in successive and interdependent
parts for two reasons: on the one hand, to find out the relationship and the correlation
among framework components, and on the other hand in order to know the stages of
implementation of the study. In order to describe the conceptual framework, Figure 3.10
illustrates that the study is based on constructivist learning theory as a suitable theory of
learning due to its characteristics of being consistent with the role of the teacher in
teaching and students in learning. As described in this chapter (Section 3.3.1), students
dealing with wiki technology in groups benefit from each other. This theory states that
learning is an active process of creating meaning from different experiences (Brooks
and Brooks, 1999). Thus the teacher facilitates the transfer of information to the
students. However, a teacher plays the role of facilitator more than that of a teacher‘s
role as it is more generally understood. According to Sims (2002) and Fry (2009) people
learn best by trying to make sense of something on their own, with the teacher as a
guide to help them along the way (Gerding, 2007). The word facilitator is more
appropriate than teacher in the constructivist context (Lambert, 2002) where the learner
is actively constructing knowledge, rather than passively taking in information (Fox and
Schirrmacher, 2011, p. 79). Furthermore, learners interact with each other in a
collaborative environment.
The interdependence between CLT and CLE seems clear in this study. However, the
nature of learning is collaborative, which means that all group members work
collaboratively in order to obtain an academic goal, which is to construct biology
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curriculum content. This is not the main objective of the current study, but a means to
motivate the learners to work together. The goal is not some "right answer" or even
consensus, but the collaborative exploration of ideas and issues (The Human Rights
Education Handbook, 2000). However, learners need some types of activity in order to
interact with each other and to build the biology curriculum via wiki technology. For
this reason, the framework represents several types of learning activities, such as
synchronous and asynchronous communication, multimedia material ‗visual and audio‘
written material and ‗text editing‘. Students sometimes respond better to the visual and
audio stimuli of lectures but often get lost in the material or lose interest in the
presentation (Thompson and Chimenti, 2009).
The final expected outcomes of these activities are known as activities‘ outcomes.
During the use of wiki technology in learning, students are expected to gain new
knowledge regarding the biology curriculum and new e-learning skills through the use
of the Internet, because a wiki is based on the Internet. Finally, students are expected to
give feedback about their attitudes and perceptions toward using the wiki in learning.
This chapter has discussed the conceptual framework for the impact of using wiki
technology in learning biology among ABU students, in order to find out their attitudes
toward and perceptions of using wikis, and to determine their acquisition of e-learning
skills and the extent to which they understand new knowledge. The framework is
supported by the evidence from the literature review, and it highlights the pattern of
learning that is used by students, and the teacher's role during the learning process. The
chapter concludes with an explanation of the interrelationship between the components
of the framework.
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Chapter 4: Methodology
4.1

Introduction

This study aims to determine the impact of wikis on learning among ABU students
through their interactions with each other under the umbrella of CLT and CLE. These
activities lead students to construct the content of some topics in the biology curriculum.
The expected outcomes of these activities are the result of their interaction and sharing
of their experiences. This research seeks to investigate the most important aspects of
these outcomes: students‘ perceptions of wikis, e-learning skills, knowledge about wiki
technology, biological knowledge and their attitudes toward wiki technology in
learning.
Section 4.2, the research design, presents an overall plan of how the researcher
implemented the project in practice (Janet, 2004). The section gives an overview of the
research process and includes a brief overview of quantitative and qualitative data
analysis, how it was collected, and the instruments used to collect the data.
Section 4.3, research questions, provides the research questions to be answered after
analysing the obtained results. The research questions are organised according to the
study objectives.
Section 4.4 provides detailed explanation of the nature of the research and its methods,
and provides a guide to the procedures that are followed in this study. The methodology
contains a model that reflects selected views on reality that originate from a set of
philosophical paradigms (Jayaratna, 1994). The section also considers the main
rationales for choosing a mixed method research strategy; qualitative and quantitative.
Section 4.5 addresses a detailed explanation of the case study approach. This is
followed by a brief review of advantages and disadvantages of case studies. The section
also covers the justifications for why the current approach is chosen and why other
approaches were rejected.
Section 4.6 provides an explanation of the data collection instruments including:
questionnaires, interviews, weekly tests and e-comments. These methods are discussed
along with a justification for their selection and the reliability and validity of these
instruments.
75

Ibraheem Alzahrani

Chapter 4: Methodology

Section 4.7 discusses the pilot study in terms of the aim of conducting the pilot study,
data collection method, and the main findings that have been obtained.
Section 4.8 is about the data sources, the ‗research community‘, which forms one of the
major axes for this chapter, and the ‗sample and population‘. The discussion of these
two concepts will include the method of sampling and the method‘s advantages and
disadvantages. With regard to the data analysis technique, this chapter demonstrates the
mechanism of data analysis manually and by computer.
Section 4.9 discusses the validity and reliability of the data collection instruments used
in the study. Finally, Section 4.10 takes into account the ethical considerations in this
research.

4.2

Research design

The concept of research design is defined by Burns and Bush (2004, p. 120) as ―a set of
advanced decisions that makes up the master plan specifying the methods and
procedures for collecting and analysing the needed information‖. The purpose of
research design according to Macmillan and Schumacher (1993) is to provide the most
valid, accurate answers possible to the research questions. Furthermore, research design
helps the researcher in creating a clear structure necessary for the management of the
entire research study. An appropriate research design is essential as it determines the
research procedure process, the sampling methodology, the type of data, the data
collection technique and the schedule.
The research questions in this study were designed to observe how the students worked
collaboratively to construct the content of the biology topics and were determined in
advance by the researcher and the teacher. The biology subject content constructed
resulted from students' interactions with each other via a wiki system in the classroom
and/or out of the university.
The appropriate instruments were designed and developed to be valid – to measure what
they were supposed to measure. These instruments included:
1. Interviews to discover students‘ perceptions of wikis; undertaken at the beginning of
the study (i.e. before the use of wikis in learning).
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2. Questionnaires comprising two types of questions: Multiple-Choice Questions and
Five-point Likert Scale questions to collect data about students‘ knowledge and the
e-learning skills.
3. E-comments by the participants, as an electronic means of discovering students‘
attitudes toward wiki technology. The data related to this aspect was collected at the
end of the research period. The rationale behind the use of e-comments was to
motivate the students to use the Internet in their learning, to encourage them to
contribute their work electronically, and to make the e-learning concept more
familiar among them.
4. Weekly tests: the aim of this instrument was to examine students‘ academic
achievement level during the research period (in each week of the six weeks).
The data collected was in both quantitative and qualitative forms. To aid the analysis of
the quantitative data in research questions 2, 3 and 4 (Table 4.1), the researcher used the
‗SPSS‘ software. The rationale behind the use of SPSS refers to the popularity of this
programme among researchers in the field of quantitative data analysis ―the popularity
of SPSS is owed to a great extent to convenience of use‖ Bailey (1987, p. 90). SPSS
provides a variety of statistical characteristics enabling the researcher to analyse the data
relating to the research questions 2.3 and 4. Moreover, the programme presents the
findings in a range of formats, including graphically. The qualitative data in questions 1
and 5 (Table 4.1) was analysed through NVivo software. According to National
Association of Social Workers (2008) the use of software for the purpose of qualitative
analysis can provide tangible benefits; appropriate software such as NVivo can provide
researchers with enhanced data management. In addition, it provides more thorough and
rigorous coding and interpretation, and can shorten analysis timeframes. NVivo was
chosen to analyse the data gathered from participants in the present study for students‘
perceptions of wiki and students‘ attitudes toward wiki technology in learning.
Students‘ comments and points of view toward wikis represent the qualitative data that
this study seeks to investigate. The data in both students‘ perceptions and attitudes was
first translated from Arabic to English after gathering and before analysis in order to
facilitate working with the NVivo programme.
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Research questions

4.3

The main research question is: What is the impact of using wiki technology in learning
biology among ABU students? This question is underpinned by five sub-questions:
1- What are students‘ perceptions of using wiki technology?
2- What is the extent of students‘ knowledge about wiki technology?
3- What is the impact of using wiki technology on the students‘ biological
knowledge?
4- To what extent do the students‘ acquire e-learning skills during construction of
the biology content via wiki pages?
5- What are students‘ attitudes toward using wiki technology?

4.4

Research methodology

The nature of research methodology differs according to whether it is quantitative or
qualitative, but in general it includes descriptions in terms of how data is collected and
analysed. Descriptions of research methodologies provide critical information about the
research (Krishnaswamy et al., 2009) and the techniques employed to carry it out.
Research methodology also explains the manner in which data is accumulated for a
particular project.
The following subsections address the quantitative, qualitative and mixed method
approach and the reasons behind the selection of these approaches. These sections also
provide a brief explanation of the instruments used to collect the quantitative and the
qualitative data which is explained in detail in Section 4.6.
4.4.1

Quantitative approach

Usually a quantitative approach is used when the data is measured in numbers. Burns
and Grove (2001) stated that a quantitative approach is a systematic process in which
numerical data are used to obtain information about the phenomenon under study.
Another definition provided by Franz (2003, p. 248) is that ―quantitative research is a
quantitative method to explore factors of interest. Quantitative research seeks to
describe, identify, explain, or predict relationships‖. Furthermore, Dillon et al. (1994)
believed that quantitative research is a technique involving relatively large numbers of
respondents who provide descriptive information that cannot easily be obtained from
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the population as a whole. Thus, Spratt et al. (2004, p. 9) summarise the concept of
quantitative research as follows:
“Quantitative research places the emphasis on measurement when
collecting and analysing data. Quantitative research is defined, not just by
its use of numerical measures but also that it generally follows a natural
science model of the research process measurement to establish objective
knowledge (that is, knowledge that exists independently of the views and
values of the people involved)”.
According to Tull and Hawkins (1990) one of the main objectives of the quantitative
approach is to determine the relationships and patterns that can be translated into
numbers more than to words. The present study gathered quantitative data through two
types of questionnaires, and through the weekly tests. The questionnaires were
composed of multiple choice questions (Appendix 5) and five-point scale questions
(Appendix 3). These methods (respectively) were selected to be the appropriate measure
for measuring the acquisition of e-learning skills, and identifying the extent of students'
knowledge about wiki technology. Finally, weekly tests (Appendix 4) examined
students‘ academic achievement levels through using wikis as a learning tool during the
six weeks data collection period. The study framework shows that these three
instruments used to collect the quantitative data can be linked with the research
questions 2, 3 and 4 as can be seen in Figure 4.1.

Figure 4-1 Quantitative data in the RQ2.3 and 4
4.4.2

Qualitative approach

Qualitative research is a tool used in understanding and describing the world of human
experience (Myers, 2000). Qualitative research is employed in various disciplines e.g.
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education, nursing, psychology and sociology and includes many strategies of inquiry.
Denzin and Lincoln (1994, p. 2) offered a broad definition of qualitative research:
“Qualitative research is multi-method in focus, involving an interpretive,
naturalistic approach to its subject matter. This means that qualitative
researchers study things in their natural settings, attempting to make sense
of, or interpret phenomena in terms of the meanings people bring to them”.
Creswell (1998, p. 15) provides a definition of the qualitative approach concentrating on
the methodological nature, the complexity of the end product, and its realistic nature of
inquiry. Creswell says that a qualitative approach is: "Qualitative research is an inquiry
process of understanding based on distinct methodological traditions of inquiry that
explore a social or human problem. The research builds complex, holistic pictures,
analyses words, reports detailed views of informants, and conducted the study in natural
setting." Another useful definition given by Clipper (2008, p. 121) is that ―the
qualitative approach seeks to understand phenomena through understanding meanings
and processes usually less amenable to statistical analysis‖.
There are numerous qualitative methods of gathering data, the most common methods
being: historical, direct observation, participant observation, case studies and
unstructured interviewing (Giacomini, 2008). Additionally, but importantly, qualitative
research aims to discover and understand individuals‘ opinions, experiences, attitudes
and behaviours (Offredy and Vickers 2010).
Interviews and e-comments were used to collect qualitative data for this research;
interviews being one of the most common methods for qualitative data collection.
According to Mack et al. (2005, p. 29) ―One reason for their popularity is that they are
very effective in giving a human face to research problems. In addition, conducting and
participating in interviews can be a rewarding experience for participants and
interviewers alike‖.
The use of e-comments as a qualitative method was to collect data related to students‘
attitudes toward wiki. The justification behind selecting the use of e-comments,
according to the results of the pilot study, was that this was the first time for students
had used wikis in learning, and they found it a good chance to express their views and to
describe their perceptions and attitudes freely.
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Mixed methods approach

Mixed methods approaches combine quantitative and qualitative approaches in social
and behavioural studies (Creswell, 2003). By using questionnaires, interviews, weekly
tests and e-comments, the present study adopted a mixed methods approach. There are a
variety of definitions for what a mixed methods approach means (Andrew and
Halcomb, 2009). Some definitions mention when or at what phase of research the
mixing of quantitative and qualitative approaches takes place, while some authors
include historical research in addition to the two paradigms already mentioned.
Greene et al., (1989 p. 256) defined mixed methods as ―a methodological approach that
includes at least one quantitative method (designed to collect numbers) and one
qualitative method (designed to collect words) in order to understand better our complex
and diverse world‖. Onwuegbuzie and Johnson (2004, p. 17) define mixed methods as
where the researcher ―mixes or combines quantitative and qualitative research
techniques, methods, approaches, concepts or language into a single study‖.
Accordingly, mixed-method inquiries allow a way of investigating the social world that
ideally involves more than one methodological tradition and thus more than one way of
knowing, along with more than one kind of technique for gathering, analysing, and
representing human phenomena, all for the purpose of better understanding (Greene,
2006). A comprehensive definition can be summarised by Tashakorri and Teddlie
(2003) as a methodology that incorporates multiple approaches in all stages of research
from problem identification to research questions, data collection, data analysis, and
final inference; and includes a transformation of the data and their analyses through the
other approach. With respect to the present study, a mixed method can be defined as the
process by which the qualitative data were collected through the interview and ecomments, and the quantitative data through the questionnaires and weekly tests, and
then the ‗en masse‘ analyses of these data by using the framework analysis approach.
The process of ‗triangulation‘ was used in this research. ‗Triangulation‘ refers to a
technique used in which quantitative and qualitative procedures are conducted
separately from each other in order to maintain the independence of data analysis
(Yang, 2005). The use of the triangulation of data then allows the researcher to
―integrate findings related to a single topic of investigation‖ (Grossman, 2008, p. 121).
In the present study triangulation was used for several considerations, namely, to avoid
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weaknesses of any instruments of the data collection, to avoid the possibility of
researcher bias, and to provide a more sophisticated understanding of the research
problem than either type of data alone (Creswell, 2005). Moreover, triangulation was
used in the stage of analysing the data, to help confirm research findings also in the final
stage in the present study to interpret the results (i.e. both quantitative and qualitative
findings were integrated into the final results). According to Stake (1995), triangulation
can be defined as the process of employing various techniques to make sure the data is
being interpreted correctly by offering multiple definitions of the subject matter. A term
often used to represent case studies is triangulated research strategy. This research
employed a triangulated technique to gather data through questionnaires, interview,
weekly tests and e-comments. The purpose of triangulation is to ensure that valid
techniques are being used to conduct the research. Yin (2009) proposes that by
gathering data from a variety of sources, triangulation can be incorporated for case
study based research methods.
Overall, in the present study the triangulation was applied methodologically through
mixed methods. The rationale for using a mixed method approach and triangulation in
the present study was that the expected qualitative data provided a rich description of
students‘ actively participating in the wiki learning environment to support the
quantitative findings.
4.4.4

Qualitising data

When analysing qualitative and quantitative data, researchers can select from the full
range of analysis techniques to improve the analytic power of the study. The type of
data and the process of collecting the data require researchers to select an appropriate
analysis technique. With respect to the present study, a mixed method approach to the
collection and analysis of the data was used. The combination of the results of two or
more rigorous approaches provides a more comprehensive picture of the results than
either study could do alone (Mores, 2003. P190). The process of converting quantitative
data into data which can be analysed qualitatively is called, according to Tashakorri and
Teddlie (1998) ‗qualitising data‘. According to Briggs et al. (2012 p. 133)
“Qualitising data involves creating profiles for particular result patterns or
average profiles to group individuals into more meaningful categories.
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Narrative profiles constructed from numerical data might help the
researcher during data interpretation or might be more meaningful to
invested stakeholders. Naming or labelling factors in factor analysis is
another example of qualitising. The key idea is that numbers can be
converted into words, themes or narrative profiles to provide qualitative
information or be analysed using qualitative methods”.

4.5

Research strategy

Designing a research strategy is one of the most important phases that lead to the
success of research implementation. The term ‗research strategy‘ has been defined by
Singh (2007, p. 188) as ―a generalised plan for a problem which includes structure,
desired solution in terms objectives of research and an outline of planned devices
necessary to implement the strategy‖. The research strategy is a part of a larger
development scheme of research approach. The strategy for the current study is based
on the application of the ‗case study‘ as a research approach. The following sections
address a case study approach in detail from several aspects. These sections include the
most common types of case studies and their pros and the cons. The final section
addresses justifications behind the selection of a case study approach for the present
study.
4.5.1

Case study

Case studies are suggested when the subject at hand relates to developing an in-depth
understanding of a ‗case‘ or bounded system. In the present study, this was a wiki
system, which will be applied to the current study according to the concept of wiki
defined by Newman and Thomas (2008, p. 180) ―a wiki is a system of web pages that
can be easily created, edited, and viewed‖.
The value of a case study according, to Patton (1990), can be gauged by its ability to
develop profound explanations of specific individuals, problems, and/or issues in
comprehensive ways. Yin (1984, p. 23) explains research methods based on case studies
as ―offering a glimpse into real life events based on modern scenarios through the usage
of a multitude sources of facts‖. The case in the present study examined the impact of
using wiki technology with ABU students in the College of Science and the way in
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which the students worked collaboratively in groups or as individuals in order to
construct subject content on wiki pages through adding learning materials such as the
visual, written and audio material.
Researchers are split over the most accurate description of case studies. Stake (2000)
suggested that case studies embody an object that needs to be understood. According to
Lamnek (2005, p. 183) ―the case study is a research approach, situated between concrete
data taking techniques and methodological paradigms‖. Creswell and Miller (2000, p.
485), however, provide a more concise definition when they referred to a case study as
―in-depth exploration of a bounded system (e.g., an activity, event, process, or
individuals) based on extensive data collection‖.
According to Thomas (2011), case studies are investigations of a person's activities, or
other strategies that are studied fully by one or more methods. Using Thomas' definition
the persons in the present study were represented through a sample of ABU students and
the activities were students‘ attempts to create biology content through their interaction
with each other. The purpose of a case study is therefore to offer a deep evaluation of an
individual, team, incident, or issue while emphasising the learning to be gained from the
study.
4.5.2

Types of case study

According to Yin (1994) case studies can be divided into two core types, namely, single
case design and multiple case design. The term ‗collective case‘ is also used to refer to
multiple designs of case studies. Recommendations have been given by Yin (2009);
Feagin et al. (1991); and Merriam (1988) on taking a more universal approach to the
formulation of a case study and also to develop case studies for particular purposes such
as for exploration, explanation or description of a phenomenon. These three categories
can be adopted for single case design as well as multiple case study design. The
selection of single or multiple cases in the present study was based on several
considerations such as the number of cases that will be studied and the type of research
questions posed. According to the research questions of the present study, ‗what‘
questions are formulated the set of the research questions, ‗what‘ questions are
generally exploratory in nature whereas ‗how‘ and ‗why‘ questions are more
explanatory in nature. Accordingly, and because of the current study concentrates on
one case that represents in the students‘ use of wiki technology as a learning tool, the
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single case study will be applied as type of case study approach for the purposes of
examining and exploring this phenomenon. The following section addresses the
justifications behind the selection of case study in the present study.
4.5.3

Justifications for the use of case study

For the purpose of understanding the reasons behind the selection of a case study for the
present research, this section addresses relationship between the case study approach
and the present study and the main considerations behind this selection.
The decision to select a case study approach derives from the fact that the characteristics
of this approach are commensurate with the present study in terms of study procedure,
data collection methods, sampling, research questions, study objectives and the type of
research approach (i.e. a mixed method approach using triangulation techniques).The
characteristics of the case study approach made this strategy the most suitable to be
applied when investigating the impact of using wikis with ABU students.
The case study approach examines a phenomenon within its real-life context, and
obtains an in-depth understanding of a contemporary phenomenon (Lee, 2011).
However, this particular research deals with the contemporary situation in ABU,
specifically the use of wiki technology with ABU students. Moreover, ―The principal
difference between case studies and other research studies is that the focus of attention
is the individual case and not the whole population of cases‖ Nunan (1992, p. 80).
Given that the current study focuses on students at a particular level, ―students in the
second academic year‖, and in the particular subject of ―biology‖ and exclusively male
students (though we know that the ABU provides biology classes at other levels and
also for women), this identification is commensurate with the case study strategy.
The particular case in the present study is the use of wiki technology as an e-learning
tool, in the present study occurring according to the university education timetable
prepared in advance. This means the study is carried out during the academic semester
according to the study period, which is three months. This period is not limited by a
number of phases such as in action research strategy. The nature of the current study
requires continuity until the end of the research period.
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A case study approach aims not to examine a particular instance, but to clarify a general
problem (Hansel, 2007).The current study does not solely focus on describing the case
of the use of wikis with students, but more than this, the case study strategy employed
here provides an in-depth understanding through data collection instruments used:
questionnaires, interviews, e-comments and weekly tests.
4.5.4

Advantages and disadvantages of case study

Case studies help the people conducting the research to understand various perspectives
of real life. Case studies offer a wealth of data, information, and knowledge presented in
a more eye-catching manner than other forms of education projects and can be easily
accessed as well. A case study helps in building up a complete view of the research
topic and the case example at hand helping the readers in better understanding the issue
and coming up with their own theoretical solutions based on their own analysis
(Adelman et al., 1980, and Cohen et al., 2007).
The advantage of case studies, in general, is that they can incite discussions, differences,
and multiple interpretations which all add to a better learning and understanding of the
topic at hand. However, to get an objective and unbiased understanding of case studies
in general, it is important to discuss their disadvantages too. Critics of case studies have
contended that case studies do not have much in the way of methods and techniques.
According to Atkinson and Delamont (1985) case studies are usually explained
according to the traits that they do not carry such as a lack of quantitative research and
experimentation rather than the traits that they actually do carry. Moreover, case studies
do not offer much for the purpose of scientifically generalising different perspectives
and learning. While, case studies offer a very profound overview of the situation at
hand, the result of case study or a variety of case studies cannot be generalised.
Moreover, the accuracy of data can be questioned when the people to be interviewed for
the preparation of a case study do not cooperate; (to get accurate information, people
working on a case study require full cooperation from all participants involved (Ferreira
and Merchant, 1992, and Ryan et al., 1992).
When generalising the findings of a case study it is necessary to tread carefully because
case study findings are restricted to the environment they are extracted from. Other
disadvantages of case studies are explained by (Cohen et al., 2007, and Hitchcock and
Hughes, 1995) as follows: to begin with there is a probability of research investigator
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bias creeping into the findings. Establishment of personal relationships with different
stakeholders can also result in subjective evaluation of data on the part of the researcher.
Some respondents might feel uneasy about revealing their identities resulting in lack of
cooperation. Case studies take a lot of time and hard work from the researchers. In order
to avoid the disadvantages of case study there are some procedures that can be taken.
For instance, in the present study, data was collected over three months and the
researcher believed that this period was suitable to conduct the case study. Moreover, to
avoid researcher bias the data was collected via four instruments; two types of
questionnaires, interviews and e-comments, and the mixed methods approach employed
triangulation to check the accuracy of the data.

4.6

Research instruments

This research dealt with five questions in order to investigate the impact of using the
wiki technology in students‘ learning biology. The rationale for the five research
questions was that the study was conducted in three stages ‗before, during and after‘ the
use of wiki, and because of the difference in the nature of each stage in terms of the aim
of each stage, the type of data, and the time of applying the wiki with students as a
learning tool. For these reasons, the stages before the use of the wiki and after the use of
wiki took place in two weeks (one week for the stage before the use of wiki and one
wiki for the stage after the use of wiki) thus, the researcher identified one question only
for each stage to collect the data about the students‘ perceptions of wiki and one
question for the data about the students‘ attitudes towards the wiki. In contrast, the stage
during the use of wiki considered the main stage for the use of wiki because of the
students using the wiki in this stage more than in the stage before or after. Also, as in
the study framework, it is clear that the students‘ activities and the activities outcomes
appear in this stage (Figure 4.2).
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Figure 4-2The students‘ activities and activities outcomes
Thus, and in order to find out the real impact of using the wiki in students‘ learning the
researcher identified three aspects relating the use of wiki in learning (students‘
knowledge about wiki- the impact of wiki on the students‘ biological knowledge and the
extent of acquire e-learning skills). Each of these aspects has a specific aim and thus
needs a specific question to achieve this aim.
According to Johnston et al. (2010, p. 125) ―there are advantages to using two or more
research methods to triangulate findings and cross-check results for consistency. The
use of multiple methods can enhance confidence in overall conclusions and offset the
biases or shortcomings of any single method‖. Table 4.1 illustrates how the research
questions and research instruments link together.
RQ
No

Questions

The Instruments

Type of data
collected

1

What are students‘ perceptions of using
wiki technology?

Interview

qualitative

2

What is the extent of students‘ knowledge
about wiki technology?

Questionnaire
‗Multiple Choice
Design‘

3

What is the impact of using wiki
technology on the students‘ biological
knowledge?

4

To what extent do the students‘ acquire elearning skills during construction of the
biology content via wiki pages?
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What are students‘ attitudes toward using
wiki technology?

E-comments

qualitative

Table 4-1: Research questionnaires, the instruments and the type of data

Several aspects were taken into account when selecting these instruments as tools for
collecting the data to answer the research questions. For instance, the rationale behind
the use of interviews as instruments to collect students‘ answers to the first research
question is that they can provide access to students‘ perceptions of wikis and that they
cannot be directly observed; in other words, interviews allow the researcher to gain
particular information unavailable through other means, including ―what is in and on
someone else‘s mind‖ (Ohata, 2005, p. 140). Moreover, the interview method also
provides a good opportunity for participants to ask the interviewer when they are
uncertain about particular questions.
With respect to the second instrument ‗Questionnaire Multiple Choice Design‘, this
instrument was selected to answer the second research question. The researcher
identified nine items to be the questionnaire‘s axes to measure students‘ knowledge
about wiki. Thus, these items gave students more freedom to select one of multiple
choices for each question. Additionally, this type of instrument was selected to find out
students‘ knowledge about the wiki because multiple choice questions can be used to
allow students to test their knowledge as they learn (Coon and Mitterer, 2010), and to
self-assess their knowledge (Robinson and Schraw, 2008, and Jean, 2007). The third
research question sought to examine students‘ academic achievement. However,
conducting the tests at the end of each week allows the researcher to measure the
students‘ progress and achievement throughout the course and to find out if the students
are meet what they studied. The forth instrument is ‗questionnaire five-point Likert
scale‘; the rationale for which was that it has a middle value that could indicate that the
respondents agree to parts in both statements, it is easier and more convenient for the
respondent. According to Hook (2008), five points in a semantic space between two
concepts correspond to actual distinctive options. Finally, the e-comments are the
instrument used to measure students‘ attitudes towards the wiki technology. The
justification of using this instrument is to collect the students‘ attitudes is electronically
and gave students more freedom to express their views. Moreover, because this is the
last question in this research and students were asked to write about their attitudes after
89

Ibraheem Alzahrani

Chapter 4: Methodology

they used the wiki, the selection of the e-comments allowed students to write without
any limitation and after they had enough information and experience of the wiki.
The following sections address in detail each of the methods that will be used in this
study, the reasons behind their selection, and finally the relationship between these
methods and the key research questions
4.6.1

Questionnaire

According to Sharma (1997), the questionnaire is a systematic compilation of questions,
which refers to a device for getting answers to questions by using a form which the
respondent fills in by himself or herself. Generally, questionnaires are characterised by
several properties which make researchers use it to collect data whether qualitative or
quantitative. For instance, the components of questionnaires can be easy to analyse as
―data entry and tabulation for nearly all surveys can be easily done with many computer
software packages‖ (Fox and Bayat, 2008, p. 88). Also questionnaires can collect data
from a large number of people rapidly, unlike interviews. In contrast, there are
disadvantages of questionnaires which occur when statements are ambiguous without
chance for explanation. The main disadvantage of using questionnaires is that there may
be low rates of return when the questionnaire is given or posted to participants.
Questionnaires, like many evaluation methods occur after the event, so participants may
forget important issues (Williams and Kerfoot, 2005).
To achieve the study objectives relating to the research questions 2 and 4, two types of
questionnaires have been designed to measure students‘ acquisition of e-learning skills
and students‘ knowledge about wiki technology. Multiple choice questions were
designed to gather the data associated with students‘ knowledge about wikis. The
multiple choice questions were selected as a real reflection of the extent of the students'
knowledge about wiki technologies. In addition, the questionnaire items developed are
based on the most important characteristics about the knowledge of wikis, such as types
of communication among students, obstacles of knowledge acquisition, improvement of
knowledge, and students‘ posts on wiki pages.
The second type of questionnaire was designed to measure and to collect the data
related to the e-learning skills using a Likert scale. In a Likert scale ―the item is
presented as a declarative sentence, followed by response options that indicate varying
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degrees of agreement with or endorsement of the statement‖ (DeVellis, 2011, p, 93). A
Likert scale is probably the most commonly used scale in questionnaires (McKenna,
2000). There are several types of Likert scale: three-point, four-point, five-point and
seven-point (Perera et al., 2008). Each point represents a different level of the
participants‘ responses. According to the wording of the questionnaire items (Appendix
3), the five point scale is enough to give adequate answers about students‘ acquire of elearning skills compared to other Likert scales. In general, the five-point scale being the
most commonly used in studies on humans (Bernard, 2011). In order to evaluate
participants‘ opinions, respondents are asked to indicate their agreement or
disagreement with survey statements using the following scale: 1. strongly disagree, 2.
disagree, 3. neither agree nor disagree, 4. agree and 5. strongly agree (Appendix 3).
The reason for using the Likert scale was ascribed to its many advantages as reported in
the literature such as Kumar (2008) where he mentions some advantages of the Likert
scale, which can be summarised in the following three points: it is simple to construct, it
can be used in many cases and it is more reliable than other scales. The questions in this
type of questionnaire are formulated to measure various educational skills, such as
collaborative learning skills, communication skills, writing and reading skills (Lynch,
2003), and the skill of using the Internet to search for information related to the biology
topics.
4.6.2

Interview

The main aim of the interview is to obtain information relating to ideas, attitudes,
perspectives, points of views and suggestions or opinions (Wall, 2011). Researchers use
interviews to collect qualitative data and allow the respondents freely to answer
questions. Moreover, the interview method provides the researcher with a great
opportunity to ask a question which may suddenly come to his/her mind. The interview
is one of the most common methods in social sciences (Grix, 2001). The interviews in
the present study (Appendix 2) collected data from the students at ABU about their
perceptions of wikis. Stewart (2007, p. 1) provided the following definition of
interviews: ―The interview is an interactional communication process between two
parties, at least one of whom has a predetermined and serious purpose that involves the
asking and answering of questions‖. Another definition is provided by Fielding (2005),
who believes that the interview is a planned conversation between two parties during
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which questions are asked and answered. This conversation is prepared to exchange
attitudes and information about a particular topic or purpose. Pershing (2006) believes
that the interview is a type of research method for gathering data from between two
persons or more, through interactive real-time communication on the telephone or in
person (face-to-face).
Brewer (2003, p. 167) states that ―there are three main types of interviews: structured,
semi-structured and unstructured‖. The differences between these three types in
qualitative research are: 1- Structured interviews require the use of specific answers and
a set of standardised questions that the researcher creates in advance. Each question that
is outlined should be read word for word by the interviewer without any deviation from
the protocol (Santiago, 2009). 2- Semi-structured interviews are a bit more flexible than
structured interviews, while interviewers using this type are still expected to cover every
question in the interview process (Santiago, 2009).
According to Hawthorne and Lawrence (2012, p, 210) ―a semi-structured interview is
one in which a relaxed but focused conversation discusses relevant issues but allows the
informant to provide depth and indicate other issues of relevance‖. 3- Unstructured
interviews are not formatted step by step and the researcher and participants are not
limited by the protocol. The questions can be changed or adapted to meet the
respondent's intelligence, understanding or belief (Tarek, 2011) to a greater degree than
in semi-structured interviews and without any set format but in which the interviewer
may have some key questions formulated in advance (Thyer and Holosko, 2011). In the
current study, a semi-structured interview was chosen as the method for collecting data
related to students‘ perceptions of wiki technology. ―The semi-structured interview is
used when the researcher knows most of the questions to ask but cannot predict the
answers‖ (Morse and Field, 1995, p. 76). Moreover, this kind of interview allows the
researchers to develop in-depth accounts of experiences and perceptions from
individuals (Cousin, 2008). In particular, with regard to wiki study a semi-structured
interview provided the student a greater chance to think and then to answer the
questions during the interview process and it was also a good opportunity for the
researcher to ask a new question he may not have considered.
It can be concluded that the semi-structured interview is selected as the appropriate type
of the interviews for discovering students‘ perceptions of wiki technology. According to
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De Vos (2002), the purpose of this method is to gain a detailed picture of the
participants‘ beliefs and perceptions about a particular subject. This method was
developed and prepared by the researcher to discover the perceptions of students with
respect to the use of wiki in learning. This method was applied at the start of the study
because the perception of anything is usually measured before it is used or dealt with
(see also the difference between perceptions and attitudes, Section 2.6.5).
For several considerations, the interviews will not be audio-recorded. The rationale for
transcribing the answers without recording can be divided into three main reasons. First,
recording the students‘ answers and then writing down their answers would have been
time consuming, and the researcher believed that the data he needed to collect could be
identified by transcribing the answers directly. Secondly, students at ABU do not have
much familiarity with researchers recording their voices, and they sometimes have
concerns about using a recorder, the negative feeling of students toward interviews can
affect the quality and the credibility of their answers. Finally, during the interviews, the
researcher benefited from the answers supplied by the students who were still in front of
him at the time of the interview. This approach is not unusual and the literature shows
that several researchers conducted their interview without recording it. For instance,
Madden (2011); Loveridge (2011); Jefferson (2012); Dorris (2012); and Reichel (2012),
and Al-Yateem (2013).
4.6.3

E-comments

E-comments represent the construct of gathering data based on the electronic
contribution of participants in the research activities. ―The easiest way to begin using
electronic commenting is to use the feature of word processing applications that allows
the user to insert comments and make editing changes to the text‖ Daniel (2007, p. 17).
The e-comments were used in the present study to provide the data related to students‘
attitudes toward wiki technology at ABU. A general definition of e-comment is
provided by Murabayashi and Yamato (2007, p. 2): ―an e-comment is a system in which
citizens can make various proposals through the Internet‖. The researcher defines ecomments according to the current study as follows:
E-comments refers to comments that students at ABU were writing electronically
through the wiki pages in order to point out their willingness and readiness to learn
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through the use of a new method, ‗wiki technology‘. The wiki site in the present study
included a particular page called the ‗Comments Page‘; this page allowed students to
describe their attitudes during the research period. Moreover, students were allowed to
send their comments via e-mail.
The use of e-comments seems common among the Internet users these days. ―Many
people now prefer to send and receive electronic comments, and this can be quite a good
thing‖ Mullin (2000, p. 55). Students prefer electronic comments over handwritten
comments ―the use of electronic comments and feedback does provide all students with
a better opportunity to engage with the learning process and benefit from electronic
communication‖ Heinze and Heinze (2009, p, 6). The researcher believes that ecomments were a suitable way to collect data from students about their attitudes. The
literature indicates that students freely use e-comments and they feel that the teacher
values their work more when using electronic comments (Daniel, 2007).
The rationale here can be determined through knowing the degree of the
interdependence between the following points: 1. the main axis in the current study was
the use of wiki in learning; 2. the wiki system requires the Internet, and 3. attitudes are
evaluative statements or judgments concerning objects, people or events. In accordance
with the above three components, students may find it a good opportunity to write about
their attitudes freely with unlimited use of wiki spaces (i.e., wiki pages).
4.6.4

Weekly tests

Weekly achievement tests measured the students‘ biological knowledge. The aim of
these tests was to find out the impact of wikis on students‘ weekly academic
achievement by asking them several questions about the threads that have been studied
during that week. These questions were changed every week according to the topic; the
test normally lasted from 30 to 45 minutes. Appendix 4 represents example of these
tests. The tests took place before the use of wikis and during the using of wikis in the
research period, which was 6 weeks. Students conducted the tests every Wednesday
according to the university schedule. The role of the biology teacher was to collect the
students‘ answers and to mark it, and then provide the researcher with the final grades
obtained by students. In order to find out the impact of wikis on students‘ achievement
the researcher compared the results of students‘ by using SPSS programme to see
whether the scores of the students in each of the topics after the use of wiki was the
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same as before the use of wiki or not, since the scores came from the same people in
both cases. The differences for pre-test and post-test scores for each topic were
determined and a paired t-test performed to evaluate the differences between the two
tests (pre and post-test).
4.6.5

Online collaboration

The ‗Recent Changes‘ page is one of the wiki pages that helped evaluate the students‘
online collaboration. This page shows a list of recent modifications in the wiki pages
(Lahti and Peterson, 2005). The online collaboration refers to the students‘ contributions
to the wiki pages. These contributions can be determined through the number of times
students logged in to the wiki and the content that they added in the wiki pages (Figure
4.1). This page also showed the date and time that students accessed the wiki. In
addition, it showed the length of postings that the students added. Each student had a
username and password (Appendix 14), the username helped on provide a full details
about each student, it was determined which of the student contributed to wiki pages
and the time of the login. This also provided an indicator of whether the student used
the wiki during and after the academic day (i.e. online outside the class), and what new
contributions he made. Figure 4.1 is an example of students‘ logins to the online wiki
after the academic day.
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Figure 4-3: Screenshot taken for the date and time of students‘ login to wiki
4.6.5.1

Verification of students’ online collaboration (Salmon five steps model)

To verify the extent of online collaboration, Salmon‘s five step model used as
measuring tool to ensure that students engage in online collaboration via the wiki pages.
The model suggests five stages in analysing online interaction, which are:
Stage 1: access and motivation,
Stage 2: online socialisation,
Stage 3: information exchange,
Stage 4: knowledge construction, and
Stage 5: development.
These stages will be addressed in detail in chapter 5 as part of the data analysis (Section
5.4.4).

4.7

Pilot study

The term 'pilot study' refers to mini versions of a full-scale study also called 'feasibility'
studies, as well as the specific pre-testing of a particular research tool such as a
questionnaire or interview schedule. Teijlingen and Hundley (2001) stated that
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conducting a pilot study does not guarantee success, but it does increase its likelihood.
During a pilot study, data collection instruments and procedures are tested and revised
(Silber and Foshay, 2009). According to Cooper and Schindler (1998) pilot studies are
conducted to detect weaknesses in design and instrumentation and provide proxy data
for a selection of a probability sample. Furthermore, during a pilot study there are new
aspects with regard to the research that the researcher may not be expecting to appear.
In the present study a pilot study was conducted in ABU with a convenience sample of
the study population over a period of two weeks.
4.7.1

Pilot study sampling

A set of male students studying in the academic year of 2012 in ABU were chosen as
sample members to carry out the pilot study. The sample was a convenience sample.
According to Stevens (2012), a convenience sample is a sample where the participants
are selected, in part or in whole, based on the convenience of the researcher (i.e.,
availability or accessibility). Cohen et al. (2007) indicate that researchers mainly select
the sample from people who are easy to reach.
4.7.2

Method of pilot study

An interviewer-administered questionnaire was designed for the pilot study purposes
(Appendix 1), included 16 questions. This questionnaire attempted to determine the
extent of the knowledge of ABU students with regard to wiki technology, and the extent
of their acceptance of learning by using an alternative to traditional teaching (i.e., the
lecture).
The questions focused on: Students‘ access to computers and their skills on the Internet;
the extent of students' awareness of wiki technology and its main characteristics; the
desire of students to learn via the wiki technology compared with the current teaching
style; and the role of ABU with regard to e-learning.
4.7.3

Procedure and participants

25 students were asked to participate in this pilot study in two colleges of ABU, College
of Science, and College of Education. The implementation period was two weeks. The
protocols used are shown in Table 4.2. Data was collected from sample members using
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an ‗interviewer-administered questionnaire‘, to collect data with regard to the key
aspects of the main study. This type of questionnaire according to Kaden (2006, p 128)
―will have skip patterns that jump a respondent from one section of the questionnaire to
another based on participants responses‖. Moreover, an interviewer-administered
questionnaire allows participants to ask about any question that is not clear or needs
more explanation. Before starting the piloting, the sample was given a brief introduction
related to the aims of using wiki in education, and how the pilot study would be
conducted. After the meeting, the consenting participants were asked to read and sign a
consent form (Appendix 1). Following the pilot study the data were analysed by SPSS
programme.
The table below illustrates the main phases of implementation the pilot study which
were followed for consistency and to avoid mistakes.

Phase

Procedure
Identify type of sample

Before Implementation

Identify the sample group and number

with regard to the sample

Identify place and time for implementation
Identify data collection method

Before Implementation
with regard to the ethics
governance

Design questionnaire
Design the consent forms
Complete the ethics process
Obtaining the consent of the University
Obtaining the consent of the sample members

During implementation

After implementation

Meet the sample members as a single group
Conduct interviewer-administered
questionnaires
Collect data
Data analysis and writing the findings
Table 4-2 : Pilot study protocol

4.7.4

Implementation

The researcher designed a schedule which included the names of students and the date
of meeting. Each student chose the suitable time to conduct the interview, the researcher
asked the officials in both the College of Science and the College of Education to
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provide an appropriate place to meet the sample member. On the meeting day, each
student was given the consent form to sign his agreement and then to conduct the
interview.
4.7.5

Findings of the pilot study

The data were analysed for each question of the study axes using Statistical Package for
Social Sciences (SPSS) and percentage analyses. The findings were presented by use of
descriptive statistics.
First axis: Students‘ access to computers and their skills on the Internet.
The purpose of this axis is to find out the extent of students' skills of using the computer
and the Internet to obtain an indicator prior to them using wiki technology in learning.
Students‘ responses to the questions of the first axis indicated that all of the students
were able to access a computer/laptop regardless of whether they ‗own a
computer/laptop or not‘. (84%) of the students had a computer; (16%) had ‗access to
computers elsewhere‘. The final analysis of this axis indicated that all of the samples
had access to a computer/laptop whether they own a computer or whether they can go to
a place where there are computers. This result is a positive indicator of the ability of the
students to access the wiki.
The second aim of this axis is to determine the students‘ possibility of using the Internet
through two essential aspects: the ‗students‘ Internet connection‘ and their ‗practical
experience‘ of the Internet. The responses indicated that (60%) of the students were able
to access the Internet via an ‗Internet café‘, while (24%) of the respondents were able to
access the Internet through the ‗university‘s Internet facilities‘ and the minority of
respondents (16%) accessed the Internet in ‗other ways‘.
To determine their level of use of the Internet, the respondents reported their perceived
level of the Internet knowledge: ‗Excellent‘ or ‗Average‘. 19 out of 25 (76%) of the
students had an ‗excellent level‘ of Internet experience, while the remaining 6 students
had an ‗average level‘. With respect to the main study, this is a clear sign that most of
the students will able to use the Internet easily.
Second axis: The extent of students' awareness of wiki technology and its main
characteristics. To find out students‘ knowledge of wiki, this axis consisted of four
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questions concerning the main characteristics of wiki including ‗understanding the
concept of wiki‘ ‗text editing‘ ‗communication‘ ‗teaching style‘ and ‗content creation‘.
With regard to ‗understanding the concept of wiki‘, students seem to consider
‗Wikipedia‘ as synonymous with wiki because Wikipedia is the most famous wiki and
many students using Wikipedia as an information resource. Just 4 students understood
the term of wiki (16%). 11 students (44%) understood the meaning of wiki moderately,
and 10 students did not understand the concept (40%). With respect to the main study,
this is an indicator that the wiki-concept is not particularly familiar to the students.
With regard to the main characteristics of wiki the vast majority of students up to (92%)
indicated that they have a very good ‗level of skill in editing‘. Only one student reported
having a good level in editing and one student a satisfactory level. With regard to their
preferred type of learning, students selected one of two learning types: ‗collaborative
learning‘ or ‗individual learning‘. There was not a dominant preference; (52%)
preferred to learn collaboratively and (48%) preferred the individual learning.
Another characteristic of wiki is the ‗communication between users‘; students were
asked if they knew the meaning of synchronous and asynchronous communication. The
majority of students apparently did not know the meaning of these two concepts. Only 7
students did (28%). The final characteristic of wiki in this axis is ‗content creation‘. 5
respondents (20%) believed that web sites that allow the user to construct the content
were very useful. Importantly, (40%) of students believed that these sites were
somewhat useful and the same percentage (40%) believed that it was not useful at all.
Overall, it can be said that for this axis the respondents indicated that students did not
understand the term wiki but it was likely that they had the skills in editing .With regard
to the meaning of communication ways between wiki users, not many students indicated
that they knew the meaning of synchronous and asynchronous communication. The
majority of them believed that the web sites which allow the user to contribute to
building its content are somewhat useful.
Third axis: The desire of students to learn via the wiki technology compared with the
current teaching style
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This axis consisted of several questions that focused on students' perceptions of ‗elearning as an alternative teaching style‘. In order to determine the acceptance of
students to learn via an alternative method of the current teaching style (lectures).
The percentage of students indicating the popularity of learning via traditional teaching
style was (64%), while (20%) of the students learned via e-learning and (16%) of the
students learned via the blended learning. When asked, do you believe that the current
teaching style is suitable or not? (52%) answered yes.
To determine the students‘ desire to learn via other teaching style, (48%) of students
expressed their desire to change the current teaching style to another, while (52%)
preferred to learn via the current style (traditional style).
Fourth axis: The role of ABU with regard to e-learning
The fourth axis gave an indication of the students‘ perceptions of ‗the role of ABU with
regard to e-learning‘. Usually, the University should provide a sufficient number of
computers in different parts of the campus, and make it easier for students to access the
Internet in order to help students in their learning. With regard to the availability of the
computers in the University‘s facilities, seven students (28%) said they could access the
University computer easily. Eleven students (44%) agreed that the University computers
were moderately available and seven students (28%) thought that the computers in the
University were not sufficiently available.
With regard to the accessibility of the Internet in the University‘s facilities, six students
(24%) said it was available with easy connection, four students (16%) agreed that the
Internet in the University was somewhat available but most, fifteen students (60%),
believed that it was not possible to connect to the Internet in the University. The
situation is reflected in the students‘ satisfaction with the university‘s role relating to elearning, five students (20%) said they were very satisfied, while fourteen students
(56%) were somewhat satisfied and six students (24%) were not satisfied. Through
students‘ responses it was clear that the students did not feel that the University took an
active role with regard to e-learning in terms of the following elements: computer
availability and Internet accessibility. With respect to the main study, these results
confirmed the current status of the university that has been mentioned in Chapter
1‗Significance of the study‘.
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The connection between the pilot study to the main study

This pilot study was an attempt to determine the possibility of students‘ learning
through the use of wiki technology as an e-learning tool at ABU from their perceptions
of wiki. It should be noted that this was the first study applied to determine the
possibility of using wiki in learning at ABU. Barriers to learning at ABU clearly include
the traditional teaching style (lecture method), the rise in the number of students
enrolling at University, and the geographical environment of the city of Al-Baha and its
impact on the discipline of students' attendance at the university. This study aimed to
find some e-learning solutions to these problems. Although conducting a pilot study
does not assure success in the main study, it leads to the increase of likelihood of
success (Silber and Foshay, 2009). For this reason the findings of the pilot study gave
an indication of the familiarity of students with the wiki class, and their acceptance to
use wiki technology in learning. Moreover, this pilot study indicated the students‘ views
on the extent that ABU provides Internet service and computers. Finally, this pilot study
gave good indicators about designing the main study instrument through evaluating the
questionnaire items and the students‘ answers to each item, and it also discovered the
positive and negative aspects such as the clarity of the questionnaire items and the
importance of adding or removing of some of these items and the extent of suitability of
these items in each axis. It also highlighted the importance of using more than one
instrument to triangulate data, and to obtain enough data to achieve the study objectives.

4.8

Main study

The main study carried out during the autumn of 2012 according to the time-plan
(Appendix 29) and to the Saudi education calendar. The study conducted with the
students in the College of Science at ABU. The 31 sample members were male students
in a second level course in biology at ABU, according to the number of students
enrolled in the division of biology and the capacity of the classroom. The study requires
access to a number of computers with the Internet and a data projector and a number of
smart boards. The study lasted six weeks, during this period; students learned the
biology through a wiki system in the class and out of the class.
Data were collected in accordance with the following plan. The data about students‘
perceptions collected on the first week before students start to use the wiki in order to
102

Ibraheem Alzahrani

Chapter 4: Methodology

find out their perception of this technology before use it. The data of students‘ attitudes
toward the use of wiki collected at the end of the teaching course. Data related to
students‘ knowledge about wiki, e-learning skills and achieving biological knowledge
were collected during of the teaching course through two types of questionnaires, and to
verify the effectiveness of wiki on students‘ biological knowledge the researcher used
the weekly tests.
After the completion of data collection the researcher analysed the data using several
methods according to the types of data (qualitative and quantitative) these methods such
as SPSS programme (Appendix 17) and NVivo software (Appendix 15 and 16).
4.8.1

Research community

This section presents a detailed explanation of the population and the sample for the
main study. It provides an overview of the sample selection process, which will be
based on several criteria. According to Nair (2008, p. 67), ―defining the population and
sample are two important aspects of statistical analysis. (a) Population: a set of all the
elements of interest in an experiment or study. (b) Sample: a subset of the population is
called a sample‖.
4.8.2

Population

A research population is a large group of individuals or items or units from which we
draw our sample (Gravetter and Forzano, 2011). The population in this study was the
students at ABU. In the city of Al-Baha there is one university and it is one of the
emerging universities in KSA. ABU was established through a Royal Decree in 2006.
Data from the MoHE suggest that there are in total 17,000 students at ABU. According
to Castillo (2008), because of the large populations sizes researchers cannot investigate
every as a well-defined collection of individuals or objects known to have similar
characteristics. All individuals or objects within a certain population usually have a
common characteristic, with respect to the presents study the common trait such as age,
sex, culture, educational level.
The research population in the present study was formed of students at ABU who were
studying regularly throughout the academic year 2012. According to Okaz Magazine
(2011), the director of ABU, Dr Saad bin Mohammed Al Hariqi pointed out that the
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number of students at ABU reached approximately 17,000 students in the academic year
2012. This number includes male and female students in 12 schools: Engineering,
Education, Medicine, Science, Medical Sciences, Community, Art and Science in AlMandak, Science and Literature in Al-Mandak, Science and Literature in Beljurashi and
Finance and Administration, College of Arts and Humanities (ABU portal, 2012).
4.8.3

Sample

The main goal in choosing the study sample is to obtain information about the study
population. So, the sample must be representative of the study population. Usually,
researchers cannot observe every individual in the population, so instead researchers
gather data from a subset of individuals; thus these observations are used to make
inferences about the entire population. According to Awe (2012, p. 17) ―Sampling is the
process of selecting units (e.g., people, organisations) from a population of interest so
that by studying the sample we may fairly generalise our results back to the population
from which they were chosen‖. In general, there are two types of sampling methods:
probability sampling and non-probability sampling. ―The difference between nonprobability and probability sampling is that the former does not involve random
selection whilst probability sampling does‖ Offredy and Vickers (2010, p. 134). In
terms of the purpose of this study and for several reasons that will be mentioned in the
course of this section, the researcher believes that non-probability sampling is the
appropriate method for selecting the sample members. The literature indicates that nonprobability sampling is divided into three main types: convenience sampling, quota
sampling and purposive or deliberate sampling (Catanzaro and Woods, 1988; Cohen et
al. 2010; Terry, 2011, and Rao, 2011).
In this study purposive sampling was chosen as the sampling approach. The researcher
has deliberately, purposely, selected a particular section of the wider population to
include in the sample (Cohen et al. 2010). The current study was conducted with 31
students representing the study sample members. The purposive sampling is defined by
Oliver and Jupp (2006, p. 244) as:
“Purposive sampling is a form of non-probability sampling in which
decisions concerning the individuals to be included in the sample are taken
by the researcher, based upon a variety of criteria which may include
specialist knowledge of the research issue, or capacity and willingness to
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participate in the research. Some types of research design necessitate
researchers taking a decision about the individual participants who would
be most likely to contribute appropriate data, both in terms of relevance and
depth”.
The justification for this choice is as follows. First, this study deals with students in the
College of Science and the participants were chosen deliberately. Second, the researcher
selected biology students for this study. Third, only students who were studying at the
second level will participate in this study. The second level students were selected in
order that the same group might benefit from the results of the study for the remainder
of their academic studies, as hopefully will other students in the future.

4.9

Validity and Reliability

Data collection technique is one of the most important stages during conducting the
research (Andrea, 2001). The success of this stage is dependent on the suitability of
designing the instruments to achieve the objectives of the study. The weakness or the
strength of the instrument leads to the weakness or the strength of the study findings.
Thus, to avoid the weakness of the instruments it is important to select the appropriate
instruments‘ items, then to assess these items through determining the validity and
reliability of these methods (Carmines and Zeller, 1997).
4.9.1

Validity

Consequently, the quality of a research is related to the testing and increasing the
validity or trustworthiness of the research. In order to ensure the validity of the research
instruments, the researcher consulted the opinions of six experts in qualitative and
quantitative research in the School of Education at ABU. As a result of this
consultation, amendments were made to the research schedule, including the revision of
the appropriate tenses and the modification and clarification of questions. Appendix 7
shows the first draft of the expert opinions for the interview questions.
After further consultations, the researcher conducted a pilot study with eight students to
find out the extent of impact the new adjustments had on the students‘ answers. The
researcher found that the first question needed to be more general to give students more
opportunity to express their views about wiki (Table 4.3).
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Question before
What is your experience of wiki technology
in the educational field?

Question after
What is your experience of wiki
technology in general?

Table 4-3: An example of the adjustment to the interview questions (question1)

Also the fourteen questions in their entirety had to be reduced in number due to the
students‘ responses during the interviews. The researcher found that it took a long time
to answer and it sometimes made students feel bored. As a result, they just want to
complete the interview regardless of the quality of information. The final total number
of questions was nine, and the other five questions were either integrated within the nine
questions or excluded. The researcher also found that, in questions three, four and five
some students‘ answers to these questions were ‗yes‘ or ‗no‘, which did not give
meaning to the students‘ perceptions of wiki. So the researcher found it very important
to ask the students about the reasons behind their answers through adding ‗why?‘ or
‗why not?‘ at the end of these questions (Table 4.4).
Question before
3-Do you think the multiplicity of wiki pages
may motivate and encourage you to learn and
understand biology?
4-In your opinion, does the work within group
enrich the content of biology?
5-Do you think participating in discussions
helps your biology learning?

Question after
3-Do you think the multiplicity of wiki pages
may motivate and encourage you to learn and
understand biology?Why, or why not?
4-In your opinion, does the work within group
enrich the content of biology? Why, or why
not?
5-Do you think participating in discussions
helps your biology learning? Why, or why
not?

Table 4-4: An example of the adjustment on the interview questions (questions 3. 4 and 5)

According to Neuman (2007, p. 118) ―validity is part of a dynamic process that grows
by accumulating evidence over time. Without it, all measurement becomes
meaningless‖. The first draft for both types of questionnaires presented to the experts at
ABU is as mentioned above in this section. Those experts had some comments which
were adopted and then the new questionnaire form was tested in a pilot manner and the
results checked in accordance with the research objectives. Their comments led to some
amendments in the questionnaire including changes in the existing questions and also
addition of some new ones. With respect to multiple choice questions, the experts‘
suggestions focused on modifying the heading of the questionnaire, the total number of
questions, the number of choices in some questions, and rephrase some questions as
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shown in Appendix 8. With regard to the validity of the questionnaire‘s five-point
Likert scale, the key observation pointed out by the experts was that the number of
questions in the third and fourth axis was considerably more compared to the questions
in the first and second axis, which were fifteen questions in each axis. Thus, following
these suggestions, the final picture of the questionnaire consisted of eight questions in
the first axis, nine questions in the second axis, seven questions in the third axis and
seven questions in axis four (Appendix 3).
4.9.2

Reliability

According to Gideon (2012, p. 304) ―reliability in research refers to dependability or
consistency, suggesting that the same results will be reached each time a measure is
used under the same conditions‖. For the reliability of the interviews, after obtaining the
final form of the interview and to ensure whether the instrument was reliable and ready
to apply in fieldwork, the researcher implemented the instrument twice before the first
week of the research period with a group of six students. After that the comparison
between the students‘ responses in the first and the second interviews, the researcher
found:
1- There was a high degree of similarity between the students‘ responses to all
questions (except question number eight) during the interview in terms of understanding
the questions and then giving the actual answers from their point of view.
2- There were differences between the students‘ answers observed in question
number 8: ―Do you have further information?‖ In this case, this difference in the
answers usually occurred when the interviewees were asked to add further information.
3- With regards to how long the students took to answer the questions, the
researcher found that each of the six students took fifteen minutes to answer all of the
eight questions. To some extent, the same period of time was taken to answer the
questions on the second form of the interview (the average was thirteen minutes).
In order to examine the reliability of the questionnaire five-point Likert Scale, the
Cronbach‘s reliability coefficient was used. Table 4.5 contains the reliability coefficient
for each of the four axes. As we can see they are all above 0.7, thus we can say that all
axes are reliable. In fact the reliability coefficients for the first, the second and the
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fourth axis are above 0.8. The reliability of the third axis is the lowest and is the only
one below 0.8.
Minimum Maximum
First axis
Second axis
Third axis
Fourth axis

1.63
1.56
1.29
1.67

5.00
5.00
4.57
5.00

Median

Average

3.875
4.444
3
3.833

3.685
4.161
2.974
3.833

Standard
deviation
0.867
0.854
0.848
0.876

Reliability
coefficient
0.84
0.909
0.757
0.816

Table 4-5: Descriptive statistics of the four axes

4.10

Ethical considerations

The research was approved by the University of Southampton Ethics Committee
(Appendix 9), and the University of Al-Baha (Appendix 10). According to Johnson and
Christensen (2010, p. 99) research ethics are ―the principles and guidelines that help us
to uphold the things we value‖. They also comment upon the developing ideas around
freedom of information, data protection and the rights of privacy of individuals. This
section addresses several aspects of the ethical considerations related to the present
study, such as informed consent, electronic consent, participant withdrawal,
confidentiality and privacy.
4.10.1

Informed consent

The concept of informed consent is defined in many ways. MacKay (2007, p. 129)
defines informed consent as ―an agreement to do something or to allow something to
happen, made with complete knowledge of all relevant facts, such as the risks involved
or any available alternatives‖. As one of the ethical research principles, researchers
should take into account the consent of participants. Another definition is provided by
McNamee and McNamee (2002, p. 25) ―informed consent is a standard principle in a
variety of professional practices as well as social research: it is the formulation of a
widely recognised moral obligation to respect others and take into account their
interests‖. In this study electronic consent can be gained in two ways: rewriting the
name of the participant or by copying the original signature and will be discussed
below.
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Electronic consent

Electronic consent or a so-called electronic digital signature is defined by Greiner and
Muller (1993, p. 3) as follows:
“The digital signature scheme offers a cryptographic analogue of
handwritten signatures that, in fact, provides much stronger security
guarantees. Digital signatures serve as powerful tool and are now accepted
as legally binding in many countries”.
The researcher needs to obtain the approval of the participants and, when there is a large
number of participants or the researcher wants to activate the concept of e-learning, the
participants (the sample) are required to approve their participation in the study by
electronically signing a special form. This electronic consent is obtained either through
copying the original signature and pasting it by using an electronic programme or by the
participant rewriting their own name.
For the application of the principle of ethical issues in research, researchers must not
include those participants who did not accept the invitation to participate in the study. In
addition, all the participants must sign the consent forms themselves. Forging of
signatures is an offence so serious that it would breach the ethical guidelines and result
in the researcher being disciplined by the University‘s ethical office and most likely
facing severe sanctions for gross misconduct.
4.10.3

Withdrawal of participants

Participants had the right to withdraw from this study at any time, including during the
follow-up, unless there is a condition that they must continue in the study.According to
Gravetter and Forzano (2011, p. 126) ―ethical research requires informing participants
that they have the right to withdraw from the study at any time without penalty‖. In
other words, consent to the research must be voluntary. In order to avoid the problem of
participants withdrawing or at least to reduce the likelihood of this occurring, the
researcher has to take into account some reasons why participants in the study may
withdraw and carry out some procedures such as: clarifying the idea behind and
objective of the study, encouraging and motivating participants, choosing the largest
number of participants to address the potential shortfall during the study and to cope
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with any withdrawals (Carbonara, 2005), and meeting all the requirements of the study
such as computers and the use of the Internet in classrooms.
4.10.4

Confidentiality and privacy

Philpott (2011, p. 1638) defines confidentiality as ―the treatment of information that an
individual has disclosed in a relationship of trust and with the expectation that it will not
be divulged to others without permission in ways that are inconsistent with the
understanding of the original disclosure‖. In this study and during the communication
with participants, the researcher required some personal information about the
participants. This may include personal photos or personal data. This information must
be secure and the participants should be assured that it will be so. Kenneth et al. (1992,
p. 73) mention that ―the reason for promising confidentiality to people is they have
important information that they do not want to make public‖. Furthermore, the
researcher should point out the reason behind the research. Kenneth et al. (1992) stated
that, to obtain this information for research purposes, researchers secure research
participants‘ cooperation by promising that they will use the information for research
purposes. Moreover, the researcher must respect the confidentiality of the participants in
the research and the preservation of their personal information. Thus the confidentiality
of the participants here means all the aspects that are related to their personal or social
lives.

4.11

Chapter summary

This chapter included a detailed description of the research methodologies used in this
study. The approach of the present study is provided as mixed methods including both
quantitative and qualitative approaches. Additionally, the study style is identified as a
case study. Five instruments were chosen to collect data: two types of questionnaire,
interviews, weekly tests and e-comments. The pilot study is included in this chapter to
help design the research instruments for the main study. The main study population
consisted of male students at ABU, and the sample was students of biology at the
College of Science. This chapter presented a definition for the study population and how
the researcher selected the sample. Finally, because of the present study dealing with the
Internet and most students‘ activities, this chapter presented descriptive details of ethical
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considerations, including informed consent, withdrawal of participants, confidentiality
and privacy and electronic consent.
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Chapter 5: Findings and Analysis
5.1

Introduction
The present study examines five aspects of the impact of using wiki technology

on students who are learning the biology curriculum. These aspects relate to the
students in terms of their perceptions of wiki, knowledge about wiki, attaining
biological knowledge, acquiring e-learning skills and, finally, their attitudes towards the
use of wiki in learning biology. These five aspects were then measured using five types
of instruments as can be seen in Figure 5.1 respectively: the interview, questionnaire
‗multiple choice design‘, and questionnaire five-point Likert Scale, weekly tests and
finally students‘ e-comments. Figure 5.1 shows the final result of the students‘ activities
and how these activities were measured by the five instruments as described in chapter 3
(Conceptual Framework).

Figure 5-1The result of students' activities and their activities outcomes
This chapter addresses findings of the study and its analysis through three stages:
data collection process, preparing the data and procedures of data analysis. All of these
stages have been addressed in detail in the course of this chapter. The qualitative and
quantitative data were analysed ‗en masse‘ using a framework analysis approach
(Sections 4.4.4 and 5.4). However, in order to integrate the two different types of data
into one analytical approach, the researcher ‗qualitised‘ the quantitative data.
Quantitative data in research questions 2, 3 and 4 were firstly analysed as numerical
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data using the SPSS programme, and this was then qualitised following the technique of
Tashakorri and Teddlie (1998) (Section 4.4.4). Hesse-Biber and Leavy (2010), state that
the term ‗qualitising‘ refers to the process of converting quantitative data that can be
analysed qualitatively. An example of this technique is to convert a frequency table into
a narrative statement about what is occurring in the quantitative table. Moreover,
qualitising the data enhances the researcher‘s understanding of quantitative data by
placing it in a qualitative context (Hesse-Biber and Leavy, 2010).
A framework approach has been selected to analyse the data in its entirety
(quantitative data from research questions 2, 3 and 4 after it was converted to qualitative
data and the qualitative data from research questions 1and 5). This approach is based on
identifying the themes deductively and inductively (i.e., predetermined themes
generated from the research questions and the emerging themes which are generated
from the dataset). The researcher followed the five stages of data analysis in the
framework approach according to Pope and Mays (2008) which involved the following
stages: familiarity, identifying the thematic framework, tabulation (drawing tables),
graphical representation and interpretation. The next sections address the data analysis
in detail including: data collection process, data analysis, findings and interpretations.

5.2

Data collection process

The procedure of data collection has been described in detail in Chapter 4
(Methodology). Also it can be seen in the study framework contained in Chapter 3 in
the stage ‗Activities outcomes‘, all the data was ready to collect after the students had
created the content of the biology topics in the wiki (Figure 3, 5). Thirty-one secondlevel students at ABU participated in the present study. The data were collected during
the period 28/01/2012 to 26/04/2012. The researcher designed wiki pages called
Wikibaha, hosted by wikispaces.com under the link http://wikibaha.wikispaces.com.
This wiki was designed for the purpose of the learning and teaching biology, and
represents the stage of learning activities in the study framework (Figure 5.1).
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Figure 5-2 Learning activities stage using the wiki site
Five instruments were used to collect the two types of data (see Section 4.6) qualitative
and quantitative. These instruments have been designed and developed by the researcher
and conducted after ensuring the validity and reliability of each.

5.3

Preparing the data

Preparing the data for the analysis stage was very important and required a great deal of
care and attention as this stage represented the basis for the later analysis. In the present
study, preparing the data meant configuring the data in terms of translating the
participants‘ responses into the English and labelling participants‘ responses using
standard codes to ensure their privacy (e.g. IN01).
5.3.1

Translating the data into English

All of the students‘ responses were written in Arabic by the students themselves
whether through the wiki pages or the data collection instruments (i.e., interviews and ecomments). A qualified translator assisted in revision translating the data into English.
The main challenge faced by the researcher when translating the data from Arabic
to English was to ensure that the data maintained its accuracy and integrity and nothing
was lost in translation. In the case of the present study, the data collected in Arabic
represented students‘ responses to the research questions 1 and 5 and some of the
students‘ online contributions. The data collected from the participants were textual in
nature (qualitative), which needed to be translated into English to make it easier to deal
with NVivo as a tool for the organisation and management of data, and also because the
present study was to be written in English.
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To ensure the validity of the translation, the researcher reviewed it with two
experts in translation in the school of languages and translation, Al-Imam Mohammad
Ibn Saud of the Islamic University (KSA), and with experts from the Institute of Sound
and Vibration, Southampton University. The researcher found that some of the words
and phrases in Arabic needed to be described in English due to the difficulty of direct
translation; that is, no literal translation of these words exists. The reason for the
difficulty of translating these words and phrases is that students were sometimes using
vernacular in their written answers. These words and phrases can be seen in Table 5.1.

Arabic words and phrasesreceived from
students‘ responses
طاٌطالةٛٔفٟجثف٠
ٟاٌّمشساٌذساس
ثىًطشادخ
صٛإٌظٚسٛٔششاٌظ
خٌٍطالة١خٍكاٌزشبسو
ٟائٛزُثشىًػش٠
دذٛر
كثؼذ٠االسزفبدحػٓطش
ًٙٗس١ٍبدػ١االػز
ٌُىًطبٌت١ٔصسٛ٠
شِزوشاد٠ٛثزظ
ٓثبٌٍغخ١ف١اٌضؼ
ًٟٔٚاٌزؼٍُاالٌىزش١رفؼ
ٟى٠ٌٛاٟفٟطخاٌزٍِٛبدِغٍِٛؼ
طُٚاٌذسٙرفٌٍٟزؼّكف
اٌظفٟألشأٗف
ٟسلٌٛاٌزؼٍُا
ظخٛاٌظفذبداٌّذف
تاٌظفذبد٠رخش
خٌٍّؤسسبد١ٓلبػذحِؼشف٠ٛرى
ِبدٍٛةاٌّؼِٕٛس
رٕظّذإٌمبشبد
ٟى٠ٌٛخا١خٍف
ئخاٌطالة١ٙر

The English description
Has a positive effect
Course, curriculum
Frankly, openly
Upload the photos and typing the texts
Encouraging students
Needs to manage students' activities
Control
Distance learning
Familiarity
Username for each student
Printing out a hard copy
Weakness in English
Applying theconcept of e-learning
Wiki may include incorrect information
In-depth understanding of the lessons
Peers
Traditional learning
History Page ‗one of wiki pages‘
Content vandalism
Institutions Database
Amount of information
Organise discussions
Experience of wiki
Students preparing

Table 5-1: English description for the main Arabic vernacular sentences and words obtained
from students‘ responses
5.3.2

Labelling participants’ responses using standard codes

In order to ensure confidentiality and anonymity, each student participated in the
study was given a code. Each instrument also had a code. For example, participant
number 1 who answered the multiple choice questionnaire design was given acronym
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QM01; (01) means student number 1(a pseudonym). Table 5.2 describes the naming of
all instruments.
Instrument

Instrument code

Interview
Questionnaire multiple choices design
Questionnaire 5 –point Likert Scale
E-comments
Weekly tests

IN
QM
QL
EC
WT

An example of
one student
IN01
QM01
QL01
EC01
WT01

Table 5-2: Labelling participants‘ responses

5.4

Procedures of data analysis

Data analysis is an ongoing activity, which not only answers the research questions but
also provides the guidelines for future data collection (Collins, 2010). In the present
study the data were analysed in four stages. These stages are supported by Figure 5.1
data analysis framework, and Table 5.24 the themes and sub-themes that emerged from
the data in order to clarify the meaning and content of the data. The following is a
summary of these stages:
1- Analysing the data for the stage ‗Before the use of the wiki‘ (Students‘
perceptions of using the wiki) using interviews.
2- Analysing the data for the stage ‗During the use of the wiki‘, includes three predetermined themes:
I. Knowledge about wiki technology, using the multiple choice questionnaire
design.
II. Biological Knowledge and Information, using the weekly tests.
III. Acquiring e-learning skills, using questionnaire (five-point Likert Scale).
3- Analysing the data for the stage ‗After the use of the wiki‘ (The attitudes towards
wikis).
4- Measuring the Extent of Online Collaboration and Learning.
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Figure 5-3: Data analysis framework

5.4.1

Analysing the data for the stage ‘before the use of wiki’

Before using wiki, fourteen students representing a sample of second-level
students at the College of Science were interviewed individually to learn about their
perceptions of wiki technology. Thus, semi-structured interviews, comprising nine
questions, were conducted with the students one week before implementing the study of
biology using wiki. On average, the individual interviews took twenty minutes at a rate
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of seven students a day. The answers were then translated into English and the
translation checked by two qualified bilingual academics to ensure credibility.
Generating themes from research question 1 and data set
The main theme generated from research question 1: What are students‟
perceptions of using wiki technology? was ‗The perception of wikis‘. This theme
represented the aim that the question sought to answer.
After collecting qualitative data about the students‘ perceptions of wikis, the data
were translated into English and then imported into NVivo (Appendix 16) to organise
and extract the following emerging themes:
Emerging theme 1: Previous experiences
Emerging theme 2: Knowledge and information
Emerging theme 3: Multiplicity of wiki pages
Emerging theme 4: Working within a group
Emerging theme 5: Advantages and disadvantages
Table 5.3 presents the emerging themes and sub-themes that were extracted from the
answers of the students given in the personal interviews conducted about their
perceptions of wiki before its use.

The perceptions of wiki

Before using wiki

Stage

Predetermined
theme

Sub-themes

Emerging theme
Previous
experiences
Knowledge and
information
Multiplicity of
wiki pages
Working within a
group
Advantages and
Disadvantages

1
Good

2
Limited

3
Lack

Searching

Resources

Exchanging

Motivating Encouraging
Interaction

correction

Multiple
benefits

Trusting

Obstacles

Table 5-3: Themes and sub-themes emerged from the dataset for RQ1
5.4.1.1

Emerging theme 1: Previous experience

The first question in the interview was about the students‘ experience using wiki
technology. This was to gauge their awareness of the tool and their perceptions of it;
what wiki meant for them in terms of concept, use, content and so on. All of these came
119

Ibraheem Alzahrani

Chapter 5: Findings and Analysis

under the first interview question: What is your experience of wiki technology in
general?
Figure 5.2 shows three sub-themes which emerged from the raw data of the
interviews relating the students‘ experience of wiki, these sub themes were: good,
limited and lack.

Figure 5-4: Emerging theme1 and sub-themes emerged from RQ1

Sub-theme 1: Good
Table 5.4 shows that 42.9 % (6 out of 14) had a good experience of wiki
technology, which enabled them to use it. These students knew of the technology, they
could note the distinguishing characteristics of wiki and were skilled in editing, adding
and modifying its content. For example, student IN04 mentioned several essential
elements for using wiki in teaching in particular such as: editing pages, adding, deleting
content, team editing, the online presence of the teacher and how he interacts to
facilitate learning. This knowledge indicated that the latter student was well acquainted
with wiki technology as he stated:
“The wiki is an educational website enabling learners to edit the pages
through adding or removing the content. Also the user can benefit from the
others in wiki groups and the teacher also can see the students‟
contributions through their interactions in constructing the content”.
An answer that showed a deeper understanding of wiki technology was that of
Student IN05, who, in addition to being familiar with the main features of wiki
technology, gave several examples of its use. His answer was detailed, and this shows
the extent of his experience:
“A wiki can be used for multiple purposes, such as personal, educational
and entertainment use. Several features can be mentioned as follows:
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Wiki can simplify content by the flexibility to add or remove it.



Wiki uses simple icons and are not complex.



There is no need to be familiar with the programming language HTML.



Wiki can store and save all changes in the content, which enables the user
to go back to the content at any time”.
However, students IN11 and IN12 did not include details and only said that they

had enough experience of wiki technology. Their responses were as follows:
“I have good experience of wiki in terms how to use it… I have a good
experience of using wiki in learning”.
On the other hand, Student IN08 said that he had enough experience to deal with
the wiki at two levels, which are essential aspects for any wiki user. These are the
ability to access the information and to treat and handle the information that is available
on the wiki pages, including all the editing activities. He states:
“I have enough experience of wiki. I can easily access wiki and I have the
ability to add new information and I can also remove or edit the content”.
Furthermore, students IN014 mentioned some examples of wiki based Internet
websites including various applications of the Web 2.0 technology such as social
networks and forums. This shows that the student was aware of wiki technology. He
further discussed, albeit with limited knowledge, Wikipedia and Wikimedia as
applications of the wiki that he was aware of: Student responses were as follows:
“Wikipedia and Wikimedia are the most famous wiki in my opinion… just
about Wikipedia…Wikipedia is the most famous wiki”.
Sub-theme 2: Limited
Six students (42.9%) of the sample had limited experience of wiki technology. For
example, Student IN02 only knew about the ability to edit wiki pages. As he put it:

"I think this application allows the user to change and amend the content of
the others‟ contribution”.
The response of Student IN02 was echoed by Student IN06, who believed that a
wiki is the result of group effort:
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"The wiki is an electronic service characterised by participating in content
constructing”.
However, one of the professors at ABU has used a wiki previously, so the
students who attended his class had a theoretical knowledge, including Student IN01,
who searched on the Internet to learn about wiki technology:
“… However my study with Dr (HA1) increased my experience gradually
and I will practically apply this experience to understand this technology
and to take advantage of it”.
It was also interesting that Student IN07 was aware of the roots of the word ‗wiki‘
as being derived from the Hawaiian language meaning ‗fast or quick.‘ The student was
also aware of the editing feature of the wiki, which demonstrates his interest in this
technology:
―The wiki is a website that allows the users to add and modify the content
page…I think wiki mean „Quick‟ and sometimes the content cannot be
trusted”.
Student IN03 focused on the theoretical aspect of the wiki, without mentioning
any practical experience with the technology. He described the open editing feature of
the wiki and emphasised its role in gathering the knowledge and experiences of many
people. The student stated:
“The wiki is a participatory technology and I think it is a good learning
method to understand what information and experience others have”.
Student IN13 along with students IN01, IN03 and IN07 were candid about their
limited knowledge and experience and only mentioned Wikipedia as an example of a
wiki. Student IN13 said:
“I have limited experience in using wiki. I know it is a scientific
encyclopaedia and there are several types of wiki across the Internet”.
Sub-theme 3: Lack
Two students (14.3 %) had no experience of wiki technology. Student IN10 was
very candid in his answer, which was very short and direct:
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“I do not have enough experience in using wikis”.
Student IN09 argued that his poor knowledge was the due to the passive role of
the university in promoting and adopting the wiki (and other electronic tools) in the
teaching/learning process.
“Unfortunately, I do not have enough experience of using wiki in learning
because of the lack of applying wiki in learning among the universities”.
Students‘ experience of wiki Frequency Percentage
Good experience

6

42,9

Limit experience

6

42,9

Lack or no experience

2

14,3

Total

14

100,0

Table 5-4: Frequencies and percentage of students' responses on the first sub-theme the previous
experiences of wiki
5.4.1.2

Emerging theme 2: Knowledge and information

The terms ‗knowledge‘ and ‗information‘ were repeatedly mentioned when the
students tried to describe their experience with the wiki during the interviews. Indeed,
these terms were mentioned more than 40 times, which indicated their importance and
identified them as part of an emerging theme. Consequently, three sub-themes were
extracted from the ‗knowledge and Information‘ theme, as shown in Figure 5.3.

Figure 5-5: Emerging theme 2 and sub-themes emerged from RQ1

Sub-theme 1: Searching
The students used this term when describing how they used the wiki to look for
information on the Internet. The students believed that the wiki would help them learn
new information and to gain more knowledge about the curricula they were studying. In
addition to viewing the wiki as a tool that could help them find information on the
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Internet, the students thought that they could use it to look up information about
curricular and extracurricular topics. Student IN13 stated:
“The wiki will allow us to search the information about biology in the
classroom and outside the university”
Furthermore, Student IN13 stressed that the wiki may help him remember the
information as he seeks to find it himself:
“The wiki may encouraging me to search for the information and this task
will help me to remember the biology information over a long time”
Regarding the use of the Internet to gather information, Student IN14 believed
that learning through the wiki would encourage him to search the Internet for longer
periods, which translated into more knowledge gained:
“The wiki will make me spend a lot of time using the Internet to search for
the information”.
On the other hand, Student IN07 argued that the wiki would strengthen his use of
the Internet and enhance his search skills, so he expected to be able to find information
from various sources in a shorter time:
“The wiki will allow us to search, understand, remember and discuss the
information with my group members in classroom…promoting searching
and discovering the information”.
Student IN12 combined the skills of searching for information online and editing
the content through the use of the wiki. The student stressed that using the wiki was
crucial for improving his academic skills since this required additional knowledge and
information to edit and modify the wiki properly. Student IN12 stated:
“Yes, using the wiki will develop my ability to search for the information
and to learn about the ways of changing the colour and the size of the
font”.
Sub-theme 2: Resources
The responses of the students showed that they were generally in agreement that
the wiki could be a reference for finding information at any time, through the various
wiki pages. Student IN05 remarked:
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“The wiki can store and save all changes in the content, which enables the
user to go back to the content at any time”.
The same perception was shared by Student IN07, who clearly stated the
importance of the wiki as a source of information:
“…the wiki can be used as a resource for the information”.
As for the additional information and the building and editing of the content of the
wiki, according to Student IN02, he used the Internet as the main source of information
to learn about the topics he was studying:
“…Yes, because the wiki links with the Internet directly and the Internet is
considered as the main source for the information”.
Finally, Student IN07 noted the user-friendliness and flexibility of the wiki, which
would make it his primary source of information about the topic he is studying:
“In my opinion I think wikis have one of the greatest characteristics which
may help the user to find information constantly and smoothly that is (A
speedy resource for the information)”.
Sub-theme 3: Exchanging
A group of students (n=5) argued that the wiki can be a very suitable and efficient
tool to exchange information, ideas, experiences, knowledge, etc. This showed that the
students had a well-formed vision of the wiki since they mentioned several of its
advantages. In this context, Student IN02 linked ‗encouraging him to learn in an
efficient manner‘ and ‗the exchange of learning materials‘ through the wiki:
"I think that wiki pages may motivate me to learn biology in an active way
because of the ability to exchange the information, the pictures and other
learning materials via this technology".
Student IN06 commented that exchanging information and knowledge with the
other students was a good opportunity to reinforce his knowledge:
“...and it will be a good opportunity to exchange the experiences and
information”.
Yet, Student IN05 believed that there was a relationship between the capability of
exchanging information and the continuous presence of the class members in the wiki
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space. Student IN05 argued that the wiki would directly influence the exchange between
the students during the teaching session:
“The wiki will help all of the group members to exchange the information
and also to identify the useful information from the others during the
discussion sessions”.
It is interesting at this point to mention how Student IN10 would use the wiki to
break the routine (and perhaps the boredom) of the traditional teaching session. Student
IN10 would use the wiki, on the one hand, to exchange information with the other
students to enhance the learning experience, and on the other hand, to make the
classroom more engaging:
“It is a good idea to better facilitate the exchange of ideas among students
and to break the monotony”.
Student IN01 further added that using the wiki in itself would encourage the
students to use e-learning and interact with it as a tool for learning. Consequently,
Student IN01 saw the exchange of information with the other students as a means of
making e-learning more efficient:
“The wiki will encourage the students to communicate and collaborate on
the topics/research on going in the classroom and I think it is a good way
to exchanging the information and activating the e-learning concept”.
5.4.1.3

Emerging theme 3: Multiplicity of wiki pages

One of the most frequent concepts that came up in the responses of the students
was the multiplicity of wiki pages and their positive and encouraging effects on
learning. The students believed that the wiki is an attractive teaching technology that
can be used to create the content of biology subjects. The views of the students about
the multiplicity of wiki pages were varied. However, they all mentioned the concept of
multiplicity itself, which indicates that they had a correct perception of the wiki as a
teaching technique that uses stimulators to encourage and facilitate the learning process.
To begin with, this perception was a good indicator of the students‘ elementary
knowledge of building the content of the wiki, or at least handling/influencing its
content.
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According to the data collected from the student sample, and due to the
frequency of ―multiplicity‖, this then can be identified as a main theme with two subthemes shown in Figure 5.4.

Figure 5-6: Emerging theme 3 and sub-themes emerged from RQ1

Sub-theme 1: Motivating
Student IN14 believed that it is possible for the wiki to be a learning tool that
motivates the students to learn:
“I think the wiki will increase my motivation to learn biology because it‟s
a new learning style”.
The reason for this is that the wiki was a relatively new teaching method, and thus
the students were enthusiastic to use it. This point was echoed in the responses of
several other students who said that their lack of knowledge of the wiki was due to
ABU not using Web 2.0 applications among its teaching methods.
The multiplicity of the wiki pages led Student IN02 to think that the wiki will
motivate him to learn, especially in biology, since this is one of the attractive features of
the technology that allows the students to view the content of the wiki page in a
different way, while each page has a different objective. Student IN02 stated:
“…I think that the wiki pages may motivate me to learn biology in an active way”.
At the same time, Student IN03 believed that using the wiki would motivate him
to learn in the presence of a group of students in the classroom. It should be noted that
the student‘s perception combines the two features of motivating the learning process
and group learning, which is another positive feature of using the wiki. Although group
learning was not directly mentioned here, the student did state that he would be
motivated and the others:
“...It may motivate me and the others to learn better”.
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However, Student IN04 had good experience of the wiki technology (as evident in
his answer to the first question of the personal interview), and so he believed that this
would encourage and motivate him to learn more efficiently especially if the wiki pages
include well-organised, attractive content with easy navigation (similar to the more
famous wiki websites):
“I think the wiki may motivate me if it has all the features and
characteristics”.
In agreement with the opinion of Student IN04, Student IN07 remarked that the
wiki pages should be dynamic, with well-organised and attractive content that can
enhance the learning of biology. The information could be uploaded to a wiki platform
to facilitate accessing the information and any relevant learning material. Student IN07
added:
“It could motivate me if the pages include visual materials such as photos
and video clips to clarify the information‖.
The views of Students IN04 and IN07 were echoed by Student IN11, who stressed
the importance of including attractive wiki pages that would attract the students to use
this learning tool. Student IN11 perceived the wiki as a technique that motivated better
learning:
“Yes, because the wiki pages usually include several types of learning
materials such as graphics, texts and video clips which will motivate
students to learn by the wiki technology”.
In contrast to the views of students IN04 and IN07, student IN10 did not seem
positive desire in terms of the multiplicity of wiki pages. Student IN10 did not see
himself using any of the features of the wiki to enhance his learning experience. This
student had limited experience of the wiki technology as he stated in his answer to the
first question of the personal interview. He stated:
“I do not know about the ability of the wiki pages to motivate students to
learning”.
As for the effect of multiple wiki pages on encouraging students to learn,
according to Student IN12, this feature had a directly positive influence on encouraging
the interaction among students, and the gaining of information. The more the students
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participated in the learning environment, the easier it became for the individuals to gain
knowledge and understand the concepts being taught. As he put it:
“Multiplicity of wiki pages encouraging me to interact with others and
leads to ease in obtaining the information”.
Sub-theme 2: Encouraging
This is the second sub-theme extracted from the collected data relating to the
multiplicity of pages in the wiki. This was confirmed by Student IN09 who argued that
the multiplicity feature distinguished the wiki from other Web 2.0 applications. Student
IN09 stated:
“I think multiplicity of the wiki pages is an interesting future in wiki
technology which characterises the wiki with the other web2.0
applications, this characteristic will encourage me to use wiki among
other web components”.
Student IN13 also stressed the role of the wiki as a search tool that encourages
searches for information related to the biology curriculum:
“…home page, discussion page and the history page on wiki encouraging
me to search for the information and to participate in projects together
with other students and share their combined knowledge”.
5.4.1.4

Emerging theme 4: Working within a group

Working within a group is one of the most important features of the wiki. Data is
yielded from the presence of a perception among students regarding the interaction
between group members and its impact on the discussions, as well as the impact of
working within a group to amend or correct the information provided by the students.
To this end, in examining the collected data about the ‗working within a group‘ theme,
the sub-themes of ‗interaction‘ and ‗correction‘ were identified (Figure 5.5). In the
following sections, these themes and sub-themes will be discussed.
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Figure 5-7: Emerging theme 4 and sub-themes emerged from RQ1

As regards, in particular, the first sub-theme (interaction), the views of the
students were very varied. Below is a summary of the discussions and interactions with
the students.

Sub-theme 1: Interaction
Students pointed to the effectiveness of discussion in the learning process, and
this is one of the features of using wiki in the classroom environment. The responses of
the students concentrated on several topics including: the effect of discussions on the
learning process as a whole, the necessary conditions to moderate effectively the inclass discussions and the positive results of the discussion on the mentality of the users
of the wiki. Finally, there was comparison between using discussions as a learning tool
and the traditional teaching methodology that is often based on lecturing.
Student IN04 explained that the discussion between the group members is an
important catalyst for obtaining the information. The in-class discussions motivate the
students to express their views, and this will enrich the knowledge of all the group
members. Student IN04 stated:
“In general, for anyone who wants to enrich his or her information I believe
that discussion is the best way to do that; in the case of learning biology,
discussion, in my opinion, is one of the most important ways to understand
the topics”.
Students IN01 and Student IN05 confirmed the views of Student IN04. They too
argued that in-class discussion enriches the knowledge of all the students with new
information about the topic being studied:
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“Discussion will help me to understand the topics in depth and with
clarity…Actually, discussion within a group will help me to obtain new
information”.
In general, Student IN02 believed that in-class discussion could have a positive
effect on the learning experience of the students:
“Actually discussion with others has a positive role in learning”.
According to Student IN06, the role of in-class discussions was more than
positive for the learning environment; it was, as Student IN02 stated, essential to
establish a successful and effective learning environment:
“In my opinion, interactions and discussions are the basis of the learning
process”.
One of the most frequent answers was that mentioned by Student IN04 and
Student IN07 about the importance of the organisation and management features of the
wiki. These two students believed both features to be key elements for a successful
discussion:
“Participating in discussions helps me to understand biology if the
discussion is controlled by the teacher or the leader of the group…Yes, if
there is interaction among students and the discussion is organised”.
In a criticism of the traditional didactic teaching techniques, Student IN09 tried to
clarify the role of the student in the traditional classroom in comparison with a
discussion-based learning environment. In the former environment, the student is
passive whereas in the latter, the student plays an active (positive) role by sending and
receiving information and knowledge, thus making the learning environment more
interactive:
“Yes, because discussion makes the position of the students more effective
than just being recipients of information and knowledge”.
Student IN13 emphasised the cognitive and mental skills that are stimulated
during the discussions, which are necessary for building and editing the content of the
wiki. This student believed that information (obtained from several sources) will be
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repeated, and probably explained in multiple ways, during the discussions between the
students. This in itself will aid the student to develop a deeper understanding of the
topic and stimulate his cognitive skills of memorising, understanding and analysing.
Student IN13 argued that this resulted in longer retention of the knowledge discussed:
“Yes, because it will help students to remember the information that they
have prepared by themselves and they may spend time collecting the
information from several sources”.
Student IN10 stressed the deeper understanding that could be achieved through
discussions, which echoed the perception of Student IN13. According to Student IN10,
one of the results of these discussions is that concepts will become more established:
“…Also discussion leads to rooting in the mind what the debate around it is”.
Sub-theme 2: Correction
The second sub-theme treated the students‘ perception of the role of discussions in
modifying and correcting the information that they possess. The collected data showed
that nearly all students agreed on the importance of editing the content of the wiki in an
effort to correct the information they have. In order to avoid repetition in this section,
the following are just examples of the students‘ responses.
Student IN14 argued that participating in the discussions was advantageous: it
made the students aware of new information and it increased their knowledge which
enhanced the learning experience:

"Yes, I think the discussion will add new knowledge and correct my
information".
In contrast, Student IN06 was wary of participation in the discussion as erroneous
information could be mentioned. Furthermore, the corrections to any information might
be incorrect, and thus for Student IN06 believed that such discussions are fruitless:
“One of the major benefits of wiki sites is the accuracy of articles because
anybody can write, or change, its articles…In the same time, the amendment
of the information by other users may be incorrect".

132

Ibraheem Alzahrani

Chapter 5: Findings and Analysis

The response of Student IN05 is a rebuttal of Student IN06‘s argument. Student
IN05 argued that as long as the discussion is on-going between the students, the
information will be eventually corrected since it is very difficult for all the students to
reach a wrong consensus especially in the presence of the teacher:
“The benefit here is that if any one of the group members has incorrect
information actually the others may correct him”.
5.4.1.5

Emerging theme 5: Advantages and disadvantages

All the students (fourteen) in the surveyed sample responded positively to the
questions regarding the advantages and disadvantages of using the wiki. Analysing the
data showed that the students‘ perceptions of using the wiki as a learning tool varied
according to their experience and knowledge of this technology.
In general, the answers of the students to the question ―What are the advantages
of using wiki from your point of view?” showed the extent of their knowledge. The
students perceived many positive aspects including using the wiki as a learning tool, the
role of the teacher in a wiki-led learning environment and the untraditional way in
which it presents a change in the routine (and boredom) that they sometimes feel in
class. The students also mentioned what they perceived as negative aspects of using the
wiki as a learning tool. However, the advantages outweighed the disadvantages, which
could be indicative of the students‘ willingness to use wiki in their learning activities.
Consequently, three sub-themes about the advantages and disadvantages of using the
wiki were identified (Figure 5.6).

Figure 5-8: Emerging theme 5 and sub-themes emerged from RQ1

Reading the answers of the students revealed that their responses were mostly
positive when asked about the benefits of wiki. However, their responses were mostly
positive when discussing the quality of the content and how much they trusted it. As for
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the obstacles that the students could foresee, these were mainly logistical relating to the
accessibility of the Internet and availability of suitable classrooms and training.
Sub-theme 1: Multiple benefits
Information handling refers to facilitating the accessing, sharing, searching and
editing of the wiki content. One of the most comprehensive answers was that of Student
IN07 whose perceptions of the wiki included most of its advantageous features. Student
IN07 mentioned the following features:


“Multiplicity of the sources enriches the wiki pages.



Promoting searching and discovering the information.



Communicating with others gives self-confidence”.

Student IN03 added that one of the useful aspects of using the wiki was that it
encouraged the user to evaluate critically the content, and this is the highest level of
learning:
I can find the information rapidly (i.e. quickly when I need it). Acquiring
new information… Helps in critical thinking. It may motivate me and the
others to learn better.
The ability to exchange information and knowledge and to look for additional
information was another advantage of the wiki mentioned repeatedly. Students IN02,
IN08, IN12 and IN13 stressed that the wiki will facilitate their search for information
from other sources or the wiki itself. Additionally, the students believed that the
structure of the wiki encouraged them to exchange information. One answer was:
“It is easy to search for the information through the wiki pages and sharing
the experiences and the ideas. Exchanging the information…Finding out the
others‟ opinions and it will be a good opportunity to exchange the
experiences and information…Facilitates searching for the new learning
materials…Encouraging me to search for the information and this task will
help me to remember the biology information over a long time”.
The wiki could also encourage the students to rely on themselves to find the
information and perhaps to teach themselves. Students IN04, IN07 and IN14 suggested
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that students‘ independence and their ability to communicate would increase their
confidence and enhance their learning experience:
“The wiki acquires leaner self-learning…Communicating with others gives
self-confidence…Finding information by the student”.
Other positive perceptions of the wiki were described by IN06 and IN11 mainly
focusing on the ability to access information directly. The two students also commented
on the efficiency of the wiki as a learning tool. Information could be accessed quickly,
thus saving time and effort. Furthermore, information could be exchanged easily
through the pages of the wiki, thus breaking the routine of the traditional classroom and
making the learning experience more enjoyable:
“Saving time and effort for both students and teachers. The wiki would give
all students the freedom to participate in discussions and to express their
opinions. The ability to change and amend the information that is stored in
wiki pages. Helps to create an educated generation”.
Sub-theme 2: Trusting
Trusting the content of the wiki is a priority for the users and anyone else who
will be benefiting from the information available on its pages. The responses of the
students during the interview revealed that they were cautious about the content of the
wiki, especially regarding the addition of incorrect information, the modification of
correct information and the possible exposure to hacking.
Student IN12 openly used the term ―trust‖ to express his wariness of erroneous
contributions that could be posted on the wiki:
“The wiki pages can be included of a huge amount of the information added
by the students, but in my opinion not all of the students‟ contributions can
be trusted”.
Student IN07 used another expression to express his wariness of erroneous
information, which indicated the importance of having a correct, valid and accurate
content on the wiki, this being one of its disadvantages. As he put it:
“Despite the importance of the information that I find in the pages of the
wiki, but I feel concerned about lacking of confidence in the content
sometimes”.
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When Student IN02 was asked about the advantages and disadvantages of the
wiki, he also expressed his wariness of the inclusion of erroneous information:
―One more thing that bothering me when using a wiki is that wiki may
include incorrect information”.
In the same context, Student IN01 expressed his lack of trust in a milder tone by
arguing that trust in the content of the wiki could be restored and maintained by
establishing revision mechanisms for the editing process. Thus, Student IN02 stated:
―The wiki content being a continual work in progress was difficult for many
students to accept. Thus, the reality of the information is sometimes a weak
and untrustworthy”.
Student IN05 believed that the ease of accessing wiki pages could lead to adding
or removing the content; at the same time, it was impossible to identify the student who
edited the content and track his modifications. However, in the opinion of Student IN05,
the wiki could still be hacked, which is a major disadvantage. He remarked:
―Anyone can amend the content if wiki does not require a username and
password. Moreover, wiki may be exposed to vandalism”.
Sub-theme 3: Obstacles
Many obstacles can impede using the wiki, and this is regarded as its major
disadvantage. According to the data collected from the students, it seems that the need
for planning, training and pre-configuring the educational environment as a whole were
classified as the most important obstacles.
Student IN11 considered that one of the major obstacles that would currently limit
the use of the wiki was the lack of needed equipment and the pre-configuration of the
classrooms. Student IN11 elaborated his opinion:
“I think the main obstacles is that the needs of a pre-configuration of the
classroom in terms of providing computers and Internet”.
Moreover, a group of students argued that training for users should be provided as
a necessary condition to overcome the obstacles they may face when using this
relatively new technology. For the wiki to be used as a teaching tool, all the students
should be at a similar level of skill in using it. Students IN03 and IN11 stated:
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“It could be difficult to use it at the beginning…The need to train before
using it in learning is necessity, through workshops for example”.
Student IN12 believed that the presence of the teacher helped some students
overcome any obstacles they might face while using the wiki. The teacher can also alert
the students to other complex features of the wiki. Student IN12 said:
“I may feel the need for the teacher to help me to facilitate overcoming
ambiguity in inserting the visual materials”.
Finally, some wikis do not support the Arabic language, so certain students might
find it difficult understanding what the icons on wiki pages might mean, how to edit text
and how to add audio-visual files. These skills might require a basic level of familiarity
with English as a virtual language of the wiki pages. Student IN04 explained his view
stating:
“I think the difficulty of dealing with the wiki can be seen in terms of the
language, because some wikis are not supported by Arabic. Also the users
of wiki need to have at least the basic skills in using computers‖.
5.4.2

Analysing the data for the stage ‘during the use of wiki’

The ‗during the use of wiki‘ represents the second phase of the current research.
This phase sought to collect the data from students through different instruments during
the research duration of six weeks (i.e., during the use of the wiki in learning). These
instruments (Appendices 3, 4 and 5) were used to collect data from a sample of students
studying biology at ABU, the instruments as shown in section 4.6 are:
1- Multiple choice questionnaire design;
2- Weekly tests; and
3- Five-point Likert Scale questionnaire.
The nature of the data is numerical, and to analyse this together ―en masse‖ with the
qualitative data collected before and after using wiki through the interviews and
electronic comments, the quantitative data were converted to qualitative data through
the technique of ‗qualitising the data‘ (Section 4.4.4). To this end, a set of themes
emerged in order to analyse the quantitative data. These themes were extracted from the
data of the research questions 2, 3 and 4 as detailed in Table 5.5.
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Predetermined
Stages themes (from
the RQs)

Knowledge
about wiki
technology

Chapter 5: Findings and Analysis

Emerging themes
(from the dataset)

Sub-themes
1

2

3

Learning materials

Written

Audio-Visual
materials

Photos and
graphics

Difficulties

Internet service

Computers and
equipment

Searching for
sources

Contributions

Discussion
page

Content page

Interaction

No effect

Relatively good
effect

Good effect

Communication

Synchronous

Asynchronous

Face to face

General
characteristics

Ease of use

Plurality of
pages

Edit and remove

Gaining
knowledge

No effect

Good effect

Some effect

Collaborative
learning skills

Communication
skills

4

History page

Biological Knowledge and Information
Acquiring elearning
skills

Essential skills

Wiki skills

Searching
skills

Table 5-5: Generating the pre-determined themes from research questions 2, 3 and 4, and
extracting the emerging themes and sub-themes from the dataset
5.4.2.1

Pre-determined theme 1: Knowledge about wiki technology

The twenty students were given a questionnaire with nine multiple choice
questions (Appendix 5). Some of the answers had three choices and some other
questions had four choices. This feature has no effect on the statistical analysis or the
results later described. For every question, the respondent was asked to choose one
option. Students‘ answers to these questions indirectly indicated their knowledge of
wikis. In other words, the questions sought to measure knowledge through evaluating
students‘ use of wikis and identifying the difficulties (obstacles) that they may have
faced and other aspects. These aspects will be addressed in the following sections.
Generating themes from research question 2 and data set
Knowledge about wiki technology was the pre-determined theme generated from the
research question 2: What is the extent of students‟ knowledge about wiki technology?
This theme represented the aim that the question sought to answer. After analysing the
data statistically by using the SPSS programme, the results were converted to qualitative
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data through re-categorising all items, which were received from the students‘ answers
to the research question through using the NVivo programme. Qualitising the data
uncovered seven emerging themes and 28 sub-themes, as shown in Table 5.6.

During the use of the wiki

Stage

Predetermined
theme from
the RQ2

Sub-themes
Emerging themes

Knowledge
about the
wiki
technology

1

2

Learning materials

Written

Audio-Visual
materials

Difficulties

Internet
service
Discussion
page

Computers and
equipment

Searching
for sources

Content page

History page

Relatively good
effect

Good effect

Contributions
Interaction

No effect

Communications
General
characteristic

Synchronous

Gaining knowledge

No effect

Ease of use

3
Photos and
graphics

Asynchronous
Plurality of
pages

Face to face

Good effect

Some effect

Edit and
remove

Table 5-6: Themes and Sub-themes emerged from the dataset for RQ2

Emerging theme 1: Learning materials
In order to examine students‘ knowledge of wikis, they were asked to answer
several questions relating to learning materials that exist on the wiki pages. Learning
materials were composed of the biology information in the form of texts, audio-visual
materials (e.g., movies), photos and diagrams. The percentage 65% (n=13) of the
students identified „written material‟ as the most materials used during the use of wiki
site. The remaining seven students (35%) believed that the „Audio-Visual materials‟
such video and audio clips had an impact on their knowledge. The third choice, „photos
and graphics materials‟, were selected by none of the students. See Table 5.7.
Item

Frequency

Percentage

Written Material

13

65%

Audio-Visual materials (e.g., movies)

7

35%

Photos and graphics materials

0

0%

Total

20

100%

Table 5-7: Frequencies of the answers to the question (1) of multiple choices questionnaire:
Which of the following materials helped you to improve your knowledge?
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Emerging theme 2: Difficulties
The relationship is between the students‘ knowledge of wikis and the obstacles
that they face using it. The extent of their knowledge can be identified through their
awareness of the requirements of using wikis, and whether it is possible to use wikis
with or without any of these requirements.
The data collected from the students revealed that equipping the classroom in
terms of computers and other technology requirements was, for 11 students, the main
obstacle. The second obstacle that prevented the use of wiki was the Internet service;
the data indicated that 45% of the students viewed Internet disconnection or
unavailability as preventing them from using wikis. It should be noted here that Internet
service unavailability or the lack of Internet service in the university or students‘ homes
was stated in another part of the data collected from students. The data also revealed
that searching for the information on wiki pages was not considered an obstacle for
students‘ use of wiki. This may give an indication of students' familiarity with wiki
technology as shown in Table 5.8.
Item

Frequency Percentage

Obstacles related to the Internet service

9

45%

Obstacles related to the computers

11

55%

Searching of the information within wiki pages

0

0%

Total

20

100%

Table 5-8: Frequencies of the answers to question (2) of multiple choices questionnaire: During
your use of wiki to obtain knowledge what are the obstacles that faced you?

Emerging theme 3: Contributions
Students‘ contributions on wiki pages represented further means of discovering
their knowledge of wikis. Tables 5.9 and 5.10 illustrate the number of students who
posted on the two main pages of the wiki ‗discussion and content page‘. Due to the
difference in the numbers of contributions between students who posted on the
‗discussion page‘ and on the ‗content page‘, the tables have been separated.
The data in the two tables below show the similarity in students' assessment in
terms of their contributions. At the same time, the tables show that 0% of students
posted on these page whether ‗daily contribution‘ or ‗never contribute‘. The similarity
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in the responses of students with a numerical value can be noted in the two items
‗sometimes (more than two times per week)‘ and ‗seldom (two times or less per week)‘.
Item

Frequency

Percentage

Consistently contribute (daily)

0

0%

Sometimes (more than two times per week)

10

50%

Seldom (two times or less per week)

10

50%

Never (did not contribute)

0

0%

Total

20

100%

Table 5-9: Frequencies of the answers to question (3) of multiple choices questionnaire: How
would you assess your posts in the discussion page in order to build your knowledge of
biology?
Item

Frequency

Percentage

Consistently contribute (daily)

0

0%

Sometimes (more than two times per week)

8

40%

Seldom (two times or less per week)

12

60%

Never (did not contribute)

0

0%

Total

20

100%

Table 5-10: Frequencies of the answers to question (4) of multiple choices questionnaire: How
would you assess your posts in the content page in order to build your knowledge of biology?

One of the ways to discover students‘ knowledge was to determine which of the
wiki pages had an impact on building their knowledge. The three main pages in the wiki
are ‗Discussion page,‘ ‗Content page‘ and ‗History page‘. As shown in Table 5.11, the
content page, which is the main page in the wiki, was the most used by students. It also
had the most impact on students‘ knowledge, they believed. Nine students selected the
content page, while (seven) selected the discussion page. The history page normally
contains the old versions of students‘ contributions and the recent amendments they
have made. For this reason, only four students believed that this had had an impact on
their knowledge as shown in Table 5.11. Students used the history page to track the new
changes a phenomenon also noted by (Ding and McGuinness, 2009).
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Item

Frequency

Percentage

Discussion page

7

35%

Content page

9

45%

History page

4

20%

Total

20

100%

Table 5-11: Frequencies of the answers to question (5) of multiple choices questionnaire:
During the use of wiki pages, which page or pages had an impact on building your knowledge?

Emerging theme 4: Interaction
The interaction with team members was one of the features that characterised the
wiki. The effect of the interaction on students‘ knowledge was on three levels as shown
in Table 5.12: ‗The interaction had no effect‘, ‗it had relatively good effect‘, and ‗it had
good effect‘. These levels identified the effect of working within a group as one of the
wiki characteristics of students‘ knowledge. Only one student had a negative response.
He thought that the interaction with the group members did not affect his knowledge. In
contrast, the majority of students (16) found that the interaction with others had
relatively good effect on their knowledge. Finally, in terms of ‗good effect‘, only three
students thought there was some effect of the interaction with others on building their
knowledge.
Item
The interaction had no effect
The interaction had relatively good effect
The interaction had good effect
Total

Frequency Percentage
1
5%
16
80%
3
15%
20
100%

Table 5-12: Frequencies of the answers to question (6) of multiple choices questionnaire: What
was the effect of the interaction with other team members on your knowledge?

Emerging theme 5: Communications
Another feature characterising the wiki was the type of communication among the
wiki users. Students were asked to identify which type of communication between the
group members they believed helped them to acquire knowledge during the use of wiki.
It seems that the traditional way to communicate with others ‗face to face‘ was
more familiar among students. Table 5.13 shows that 13 students, 65% (i.e., more than
half the number), agreed that the face to face communication helped them to acquire the
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knowledge. In contrast, seven students either believed that Synchronous
communications (four students) or Asynchronous communications (three students)
helped them to communicate with others to acquire knowledge.
Item
Synchronous
communications
Asynchronous
communications
Face-to-face
communications
Total

Frequency Percentage
4

20%

3

15%

13

65%

20

100%

Table 5-13: Frequencies of the answers to question (7) of multiple choices questionnaire: Which
type of communication with the group members do you believe helped you to acquire
knowledge?

Emerging theme 6: General characteristics
In order to understand the extent of students' use of wiki, they asked to identify
the main characteristics of the wiki. Students were asked to choose one of the three
main characteristics. These choices as shown in Table 5.14 were: ease of use, multiple
pages of wiki and the ability to deal with content in terms of editing or removing others‘
contribution. The items ‗ease of wiki use‘ and ‗multiple pages‘ were chosen by eight
students for each of these items, whereas only 4 students believed that their ability to
edit others‘ contribution helped to gain biological knowledge.
Item

Frequency Percentage

The ease of using Wiki

8

40%

8

40%

The ability to edit or entirely remove my own comments

4

20%

Total

20

100%

Plurality pages of Wiki (main page, content page, discussion
and history page)

Table 5-14: Frequencies of the answers to question (8) of multiple choices questionnaire: What
are the characteristics of wiki that you think helped you to gain knowledge?
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Emerging theme 7: Gaining knowledge
Table 5.15 represents a summary of the wiki efficacy in terms of students‘
understanding of wiki. The frequencies of students‘ responses give an indication of how
effective or ineffective was using wiki in helping them to understanding wiki in several
aspects. It seems that using wiki had no effect on gaining knowledge about wiki in the
case of only two students, which means that there was actually an effect with the rest of
the students (18 out of 20) but at different levels. The level a 'good effect' was selected
by four students, while fourteen students selected the level 'some effect.’
Item

Frequency Percentage

The use of wiki had no effect

2

10%

The use of wiki had a good effect

4

20%

The use of wiki had some effect

14

70%

Total

20

100%

Table 5-15: Frequencies of the answers to question (9) of multiple choices questionnaire:
Overall, how effective or ineffective was using wiki in helping you to gain the knowledge about
wiki?
5.4.2.2

Pre-determined theme 2: Biological knowledge and information

In order to answer the research question ‗what is the impact of using wiki
technology on the students‘ biological knowledge‘, the paired t-tests were used to
identify this impact. Table 5.16 contains descriptive statistics of the topics before and
after the use of wiki. The mean scores in all topics were higher after the use of wiki for
all topics.
Generating themes from research question 3 and data set
The main theme that has been generated from the research question 3: What is the
impact of using wiki technology on the students‟ biological knowledge? was ‗Biological
knowledge and information‘.
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Topics

Topic 1 before wiki

Plant Cell

Topic 1 after wiki
Topic 2 before wiki

Solutions

Topic 2 after wiki
Topic 3 before wiki

Osmotic

Topic 3 after wiki
Topic 4 before wiki

Absorption

Topic 4 after wiki
Topic 5 before wiki

Plant Water

Topic 5 after wiki
Topic 6 before wiki

Enzymes

Topic 6 after wiki

Mean

Std. Deviation

5.742

1.124

6.701

1.553

6.032

1.402

6.484

1.503

6.065

1.436

6.645

1.582

5.742

1.154

7.645

1.427

6.774

1.407

8.226

1.230

6.452

1.207

8.968

0.752

Table 5-16: Means and standard deviations of the topics before and after wiki

The purpose of this data collection was to compare the mean scores before and
after the wiki and specifically to see whether the scores of the students in each of the
topics after the use of the wiki were the same as before the use of the wiki. Since the
scores came from the same students in both cases a paired t-test was performed in order
to answer this question.
Table 5.17 summarises the results from the paired t-tests applied to each of the
topics. The difference in the mean scores was significant for the topics 1, 4, 5 and 6, but
not for the other two (2 and 3). This means that there is evidence to say that the use of
the wiki helped the students for these four topics significantly, but not the topics 2 and
3. It can be noted that in both of these two topics there was an increase as seen from
Table 5.16 as well, but it was not high enough to be significant.

Topics
Topic 1
Topic 2
Topic 3
Topic 4
Topic 5
Topic 6

Mean difference
0.968
0.452
0.581
1.903
1.452
2.516

t-test
2.881
1.133
1.438
5.842
4.081
11.602

Significance
0.007
0.266
0.161
<0.001
<0.001
<0.001

Table 5-17: Paired t-test for each topic
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Pre-determined theme 3: Acquiring e-learning skills

A five-point Likert-scale questionnaire was distributed to twenty-seven students
to investigate the extent of acquiring e-learning skills; the questionnaire was comprised
of four axes. The first axis was the ‗wiki skills‘ which contained eight questions. The
second axis was the ‗Collaborative Learning Skills‘ which contained nine questions.
The third axis was the ‗Communication Skills‘ which consisted of seven questions and
the fourth axis was the ‗Searching Skills‘ which consisted of seven questions.
There were five possible answers: 1 as Strongly disagree, 2 as Disagree 3 as
Neither disagree nor agree 4 as Agree 5 as Strongly Agree. Numbers were allocated to
each of these answers, ranging from 1 to 5 for every answer, in order to implement a
statistical analysis.
Descriptive statistics about the axes
There were 27 male respondents answering all the questions in the questionnaire.
Each respondent‘s score was calculated for each of the four axes. That is, for every
respondent, the average of his answers was calculated for each axis. This was possible
because each answer was allocated a number.
Table 5.18 presents descriptive statistics of the scores of the four axes. The second
axis ‗collaborative learning skills‘ had the highest average, whereas the third axis
‗communication skills‘ had the lowest average. Almost half of the students had scores
above (Mean=3.685, SD= 0.867) on the first axis, and almost half of the students had
scores above (Mean=4.161, SD = 0.854) on the second axis. The scores of almost half
of the students were (Mean= 2.974, SD =0.848) or more on the third axis, whereas on
the fourth axis almost half of the students had scores above (Mean=3.833, SD=0.876)
respectively.
Axes
First axis
Second axis
Third axis
Fourth axis

Minimum
1.63
1.56
1.29
1.67

Maximum Median
5.00
5.00
4.57
5.00

3.875
4.444
3
3.833

Mean
3.685
4.161
2.974
3.833

Standard
deviation
0.867
0.854
0.848
0.876

Table 5-18: Descriptive statistics of the four axes
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Reliability of the axes
In order to examine the reliability of the questionnaire, Cronbach‘s reliability
coefficient was used. Table 5.18 contains the reliability coefficient for each of the four
axes. As can be seen, they are all above 0.7 and thus it can be said that all axes are
reliable.
Inferential statistics about the axes
Inferential statistics were used to draw conclusions about the population based on
the sample of the twenty-seven respondents. Hypothesis tests were performed and the
value of the significance level set to alpha=0.05. This means that if the p-value of the
test is lower than 0.05, then the result is said to be statistically significant.
Correlation coefficients amongst the four axes
Table 5.19 contains the correlations between all the pairs of axes. The maximum
value of the correlation can be 1. The closer the value of the correlation is to 1, the
higher the correlation between two axes. This indicated that two axes were highly
positively correlated. If the scores in one axis were increasing then the same is expected
to happen to the other axis.
The value of the correlation coefficient between the first and the second axis was
equal to 0.703. This was a high value and means that these two axes were strongly
correlated. A similar image was obtained for the other pairs of axes. The practical
interpretation is that when someone scores high on the one axis, he is expected to score
high on the other three axes as well.
However, when looking closer at the correlation values, the correlations of the
third axis with all the other axes are below 0.6. Table 5.19 shows that the third axis has
the lowest average score. By combining these two findings, it can be said that the third
axis seemed to have the lowest score and did not to match the higher scores of the other
axes.
Pairs

Correlation

P-value

Result

First axis and Second axis

0.703

<0.001

Significant correlation

First axis and Third axis

0.584

0.001

Significant correlation

First axis and Fourth axis

0.695

<0.001

Significant correlation
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Second axis and Third axis

0.576

0.002

Significant correlation

Second axis and Fourth axis

0.693

<0.001

Significant correlation

Third axis and Fourth axis

0.569

0.002

Significant correlation

Table 5-19: Pairwise correlations between the scores of the four axes

As for the significance of the correlation values, the table above shows that all of
them are significant. This means that there is evidence to say that these axes were
indeed correlated with one another.
T-tests for the averages of the four axes
The next step was to compare the averages of the four axes between them. The
four means are presented graphically in Figure 5.7. In order to compare the four
averages, two dependent sample t-tests were performed, since the same students
responded to all questions. Thus, the four scores came from the same respondents.

Figure 5-9: Averages of the four axes

Table 5.20 contains the result of the six t-tests (there are six pairs formed by the
four axes). As can be seen, most of the results were significant. This meant that the
average scores between the four axes cannot be assumed to be the same. The exception
is between the first and the fourth axis. The averages of the scores of the two axes
seemed not differ significantly and thus could be assumed equal.
Average
difference
First axis - Second axis -0.475
First axis - Third axis
0.673
Pairs

t-value
-3.725
4.365

Degrees of
freedom
26
26
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-0.148

-1.132

26

.268

Not significant
difference

1.148

7.432

26

.000

Significant difference

0.327

2.506

26

.019

Significant difference

-0.821

-5.209

26

.000

Significant difference

Table 5-20: T-tests for the averages of the axes

As seen from Figure 5.7 and table 5.18 the highest average was met on the second
axis ‗Collaborative Learning Skills‘. The fourth axis ‗Searching Skills‘ had the second
highest average. The difference in the averages between the second and the fourth axis
was statistically significant (p-value=0.019<0.05). The third highest average was met on
the first axis ‗wiki skills‘. The difference between the averages of the first and the fourth
axis was not significant (p-value=0.268>0.05). Finally, the lowest average was met on
the third axis ‗Communication Skills‘.
The results of the t-test showed the order of knowledge the students acquired on
each of the four axes. In addition, it can be seen that the average of the third axis was
almost 3, meaning that on average the participants neither agree nor disagree with the
questions for the third axis. In addition, the averages of the other three axes were above
3.5 and close to 4 (Agree). This provides grounds to say that the students agree on
average with the skills they were expected to acquire.
Generating themes from research question 4 and data set
The main theme that has been generated from the research questions 4: To what
extent do the students‟ acquire e-learning skills during construction of the biology
content via wiki pages? is ‗Acquiring e-learning skills‘. This theme represents the aim
that the question sought to be answered.
After analysing the previous quantitative results statistically, the results were
interpreted descriptively (qualitising data, see section 4.4.4) by expressing the numerical
data as concepts and terms. The objective of interpreting the data descriptively was to
transform it to a form that could be integrated with the qualitative data collected through
the interviews and electronic comments. In light of the combined data, the emerging
themes were extracted. Table 5.21 displays the emerging themes that were extracted
after the qualitisation of the quantitative data.
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Emerging

Stage

theme
During the

Essential

use of wiki

skills

Sub-themes
1
Wiki skills

2

3

4

Collaborative

Communication

Searching

learning skills

skills

skills

Table 5-21: Themes and sub-themes emerged from the dataset for RQ4
Analysing the data for the stage ‘after the use of wiki’ (the attitudes towards

5.4.3

wiki)

The second part of the qualitative data was collected after the students used the
wiki. This stage depended on three foundations:
1- The time of collecting the data and the motivation for choosing this time.
2- The data collection method and the reason for using this method.
3- The purpose of data collection in this stage.
The students‘ views of the requirements and obstacles to using the wiki, the role
of the teacher in the wiki class, and the in-class activities were collected. The ecomments provided the most relevant way to learn about the views of the students
(Appendix 6 and 15) since they had the complete freedom to answer to the fifth research
question: What are the students‟ attitudes towards using wiki technology in learning at
ABU? In comparison, the personal interviews that were conducted before the students
started using the wiki included nine questions to learn about the perceptions of the
students.
The difference in the number of questions was motivated by the knowledge of the
students about the wiki. Before using it, the students needed many detailed questions to
learn about their perceptions. In particular, the pilot study conducted by the researcher
(Chapter 3) showed that the students had little knowledge about the wiki as this
technique had not been used at ABU before. However, after using the wiki, the students
could answer the single general question posed above.
The e-comments were the most suitable tool to collect the responses of the
students. Here, the e-comments are the opinions of the students, which represent their
attitudes towards using the wiki for learning, and these were submitted through the
pages of the wiki or standard e-mails. Several reasons motivated the researcher to ask
the students to submit their attitudes electronically; perhaps the main motivation was to
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instil in them the concept of e-learning. In addition, it gave them the chance to
demonstrate their skills in using the wiki through editing the content of the wiki page of
any of the units that were covered during the study.
Fourteen students participated in the survey to gauge their attitudes towards
using the wiki as a learning tool. As mentioned in the beginning of this chapter, and
according to Table 5.2, each of these fourteen students was given a symbol to record his
responses in order to conceal identity. The objective of this stage of the study was to
learn about the attitudes of the students through their e-comments. Thus, the symbol
―EC(n)‖ was used to indicate the students; ―EC‖ was the abbreviation of ―e-comment‖;
and ―n‖ was the number of students (varying between 01 and 14).
The students used their personal e-mails and the wiki pages to express (in
writing) their attitudes and views on using the wiki in learning while using it. Those
who used their personal e-mail accounts attributed this choice to their desire to maintain
their confidentiality and privacy.
The students‘ responses, which were originally in Arabic (Appendix 11), were
translated to English and the authenticity of the translation was confirmed by two
linguistics and translation experts (as detailed in Section 5.3.1 ‗Translating the data into
English‘). After translating the responses of the students, the data became ready for
importing into NVivo (Appendix 15) to organise and to extract the themes and subthemes that could be linked to the responses of the students (Table 5.24).
Generating themes from research question 5 and data set
The attitudes are the predetermined theme about students‘ attitudes towards wiki
that extracted from the fifth research question: What are students‟ attitudes toward
using wiki technology? This theme represents the aim that the question sought to
answer.
After interrogating the data, two themes were extracted: ‗positive‘ and ‗negative‘.
These were identified as the main themes since the students‘ responses were revolving
around them. Accordingly, five sub-themes were extracted from the dataset.
Table 5.22 shows the themes and sub-themes that were extracted through
examining the responses of the students about their attitudes towards using the wiki for
learning biology.
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Emerging
themes

Sub-themes
1

2

Positive

Educational
Impact on
characteristics learners

Negative

The Internet

Experience and
training

3

The language

Table 5-22: Themes and sub-themes emerged from the dataset for RQ5
5.4.3.1

Emerging theme 1: Positive

The data showed that there was a positive attitude towards using the wiki in learning,
which reflects the students‘ satisfaction with and benefit from using the wiki. In other
words, the positive attitude of the students in this study indicates that using the wiki to
learn biology was beneficial to them. The data were collected while the students were
actually using the wiki during a six-week period.
Examining the data showed that the positive attitudes of the students can be attributed to
several reasons, which can be categorised into sub-themes, thereby facilitating the
linking of the students‘ responses. These sub-themes were identified as shown in Figure
5.8.

Figure 5-10: Emerging theme 1and sub-themes emerged from RQ5

Sub-theme 1: Educational characteristics
Nearly 90% of the surveyed students expressed a positive attitude towards the
wiki, particularly because of their satisfaction with its educational characteristics, which
included the ability to: edit the content, add learning materials (figures, pictures,
schematics, etc.) and delete or edit the contributions of the other students. Moreover, the
wiki allowed the students a medium by which they could freely exchange information
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and knowledge. In the following, samples from the responses of the students are
presented in support of this sub-theme.
For example, Student EC01 mentioned three characteristics of the wiki which
contributed to his positive attitude towards its use in learning. These three characteristic
were, he noted:
"Wikis can be used in learning due to their ease of editing, and wikis can
also be used as sources and to communicate with other students".
The response of Student EC03 touched upon more general features of the wiki
which meant that he had a positive attitude towards its use in learning. The student
explained the effect of the wiki on his (and his colleagues‘) learning experience by
stating:
"In my use of wiki while learning biology I can enumerate the benefits as
follows: I found them easy to use and to deal with. They are a good method
to share educational materials related to the biology topics with other
students, such as pictures, videos clips and texts".
Despite his lack of experience with the wiki and his poor perception of the
wiki before using it, Student EC04 was able to benefit from its use, after two
weeks, by improving his learning and exchanging knowledge with his peers:
"…However, after the second week I found wiki technology very interesting
and very helpful, especially when exchanging information with others".
Student EC05 strongly advocated using the wiki as a learning tool, which
was clearly a positive attitude. The student justified his response by the freedom
and ability of editing and modifying the content. He stated:
“Another point I would mention is that wiki gives me the freedom to edit
and to change other people‟s contributions if I felt they were wrong, needed
modifying or did not relate to the biology topic. From my point of view, I
strongly support the idea of using wiki in learning”.
Here, it is worth mentioning the response of Student EC08, who had a positive
attitude towards the wiki. In particular, he described the wiki as an information bank
that he could use, whenever he needed, to revise and solidify his knowledge. According
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to EC08, some of the special characteristics of the wiki were the presence of multiple
pages, which helped the student increase his knowledge:
“Wiki is a new technology consisting of four or sometimes five pages and
students use these pages to exchange information through the Internet…I
would describe a wiki as an information bank based on students‟
contributions and the information students collected during the semester”.
It is also worth noting what Student EC06 stated in his response. He believed that
one of the most important pages in the wiki is the History page, which kept a
comprehensive record of all the modifications of the pages. The student also mentioned
his desire to use the wiki to retrieve the previous versions of the wiki to reinforce his
knowledge and to aid his learning. The History page could also be used to categorise the
changes, who did them and when. Student EC06 stated:
"I like using wiki in learning because I can go back to the wiki pages when I
want to read or compare with previous information through using the
“History” page. Moreover, I found this page to be very important for
students and wiki users because it is a useful information store".
The response of Student EC11 can be regarded as a summary of the responses of
Students EC06 and EC08. Student EC08 stated that his experience with the wiki as a
learning tool was beneficial. Student EC11 described his attitude towards wiki as
following:
“I strongly support the use of wikis in higher education in general and in
Al-Baha University in particular. Wikis have been a successful learning
method for me because of the huge amount of information I have read on
different pages such as the front page, discussion page and the history
page”.
Student EC12 mentioned two main features of the wiki which had a positive
impact on his learning of biology. The feature was the ability to add various learning
materials (which were previously obtained from different sources) to the wiki pages.
The second feature was the rather interesting sequential process which started with
finding the information on the Internet, then adding the information to the wiki pages,
and ended with discussing the information with the students:
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“One characteristic that has had a particularly positive impact on my
studies is the ability to insert multiple materials on wiki pages, such as
written material, multimedia, photos and PowerPoint slides…Using the
Internet to search for information and then adding it to wiki pages and
discussing it with other students was very interesting and helpful”.
Finally, Student EC13 mentioned three elements that contributed to his positive
attitude towards using the wiki for learning: (a) the flexibility in reaching the various
wiki pages, (b) encouraging team work in the learning process and (c) motivating the
students to engage actively in the learning process. The response of this student clearly
shows his team spirit, which is one of the characteristics of the wiki. Student EC13
stated:
“For me, using wiki was a very good way to learn. It made for an
interesting learning style due to the flexibility of access to multiple wiki
pages. Another benefit is the collaboration it fosters among students, which
motivates group members to work actively. In my opinion, using wiki was
very easy”.
Sub-theme 2: Impact on learners
As regards the effect of the wiki on knowledge building, Student EC01 clarified
the relationship between knowledge building and the discussions with his peers using
the discussion page, which he viewed as the most important page of the wiki:
“Wiki encourage me to discuss issues with my peers in the class and to
search for enriching information. For example, the discussion page had a
positive effect in building my knowledge and I found it easy to edit and
modify the other contributions”.
Students EC02, EC03 and EC04 agreed on the importance of wiki technology in
motivating group learning and its impact on content building, especially when recalling
that the pages are enriched through the continuous addition of content by the users.
Some of what these students said included:
“In terms of collaborative learning, I found that wiki pages helped me to
construct the content of biology through other people‟s contributions…One
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of the defining characteristics of wiki in my opinion is that they create a
“spirit of collaboration” among students…Finally, using wiki encouraged
me to work collaboratively”.
The academic achievement and the ability to memorise the information were the
main aspects that constituted the positive attitudes of Students EC05 and EC06 towards
using the wiki as a learning tool. Both students respectively expressed their positive
attitude towards using the wiki in learning biology, although they cited different aspects
that positively impacted their learning:
“I think wiki help students to search for information from different and
multiple sources such as the Internet. In my opinion, searching for
information is an effective way to store this information in students‟
minds…Wikis have had a positive effect on my biology learning in terms of
my understanding of topics and increasing my academic achievement. This
progress can be attributed to several causes, such as wikis‟ characteristics
and the interaction between the teacher and students on one hand and
among students in wiki classes on the other”.
The e-learning skills are paramount to use the wiki effectively. In this regard,
Student EC07 stressed that the wiki helped the students to acquire important e-learning
skills while they were looking for biology information on the Internet. Student EC07
stated:
“I believe that wiki technology can be considered an educational tool to
provide students with a better learning environment, and it can help us in
acquiring e-learning skills while searching for biological information”.
5.4.3.2

Emerging theme 2: Negative

The students' responses attribute the negative attitudes towards wiki to external
factors, except the responses of students EC12 and EC13, who attributed their negative
attitudes to the language used in the wiki. In particular, the students believed the
Internet, their previous experiences and training as the main factors that caused them to
have a negative attitude towards using the wiki in learning (Figure 5.9).
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Figure 5-11: Emerging theme 2 and sub-themes emerged from RQ5

Sub-theme 1: The Internet
Students EC02, EC03, EC04 and EC06 described the negative aspects related to
the Internet as the main disadvantage in using the wiki. As for the complete lack of
Internet access, Student EC03 mentioned that he lives in a remote area where there is no
Internet connection to begin with. The student had to visit some friends or Internet cafes
to overcome this obstacle and to access the wiki. He stated:
“Unfortunately, I had negative attitudes towards using wiki in learning due
to the lack of Internet in my house. Although I tried to access the wiki from
an Internet café and sometimes from my friend‟s house the difficulties I had
using wiki in the university made them not so useful to me”.
The continuous disruption of the Internet connection motivated the negative
attitude of Students EC02, EC04 and EC06 towards using the wiki. These students had
problems uploading audio/visual learning materials to the wiki pages, and with the
continuous Internet disruption, they wasted much time doing this.
“I found some obstacles faced me during the use of wiki pages, due to being
disconnected from the Internet or if the Internet speed was not adequate…In
order to benefit from wiki, however, you have to be constantly connected to
the Internet and this is the worst problem I faced…The only obstacle I have
faced when using wiki in the university is Internet disconnection”.
Sub-theme 2: Experience and training
Student EC09 expressed openly the importance of experience and skills to use the
wiki effectively. In this case, Student EC09 confirmed that his lack of experience was
the main reason behind his negative attitude towards the wiki:
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“Wiki technology is a suitable method in learning and teaching if people
are given enough time to understand how to use it. In my case, I do not have
enough experience to deal with this technology”.
Student EC08 noted that the time allocated for the wiki teaching session was
short. Thus, this student did not have the chance to master the skills needed to use the
wiki properly. He was not able to add information to the pages of the wiki; he preferred
more time to search for information on the Internet and to select the best to add to the
wiki. This response shows this student‘s lack of experience with regard to the wiki in
comparison with the other students. Student EC08 stated:
“The major disadvantage I have found in using wiki in learning is that the
time on wiki was limited (i.e., during the lecture period, which was 50
minutes daily). For this reason, I sometimes found it difficult to add the
information to wiki pages”.
Student EC04 argued that training the students on using the wiki would assist
them in overcoming any problems they might face. This might explain the response of
Student EC09, who complained of his lack of experience of the wiki. This could have
been resolved by providing proper training, which would enable the student to be more
time-efficient: Student EC04 stated that:
“To be honest, and because it was the first time I had used wiki in my
learning, I found them to be of little benefit at the beginning. The reason
behind that in my opinion is that training students is an urgent need if wiki
are to be a successful educational method”.
Student EC01 believed that educating students about using the wiki was essential
to guarantee the benefits of using this technology. He also pointed to the effectiveness
of the wiki in eliminating the boredom that students might feel during the traditional
teaching sessions:
“To benefit from wiki technology students must be educated on this
technology”.
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Sub-theme 3: The language
The language support of the wiki remains one of the main negatives that the
students faced, especially those who do not know English (which is considered the
standard in most wiki pages). Students EC12 and EC13 revealed their negative attitude
towards using the wiki because it does not support Arabic. However, Student EC13
preferred using the wiki in learning, even though it does not support Arabic, whereas
Student EC12 is adamant on the Arabic support in the wiki. The students stated:
“The disadvantage that I have noted is that wiki pages need better Arabic
language support and are completely reliant on Internet access…Although
they do not support the Arabic language. Overall, I would like to use wiki in
my learning”.
5.4.4

Measuring the extent of online collaboration and learning

To verify the extent of online collaboration, Salmon‘s five step model (2000) was
applied to measure the students' engagement in online collaboration via the wiki pages.
As shown in Figure 5.10 the model suggests five stages in analysing online interaction,
which are: 1: access and motivation; 2: online socialisation; 3: information exchange; 4:
knowledge construction; and 5: knowledge development.
Appling Salmon‘s model shows that:
1- Students at the first stage were able to access and use the online discussion wikis and
have posted their first messages. Some of students needed some technical support at this
stage to facilitate access to wiki pages. In the meantime, the online researcher's role was
to solve any access problems and to encourage and motivate participants to spend time
and effort on the discussion group. Access is therefore not viewed merely as an initial
problem but as an ongoing issue (Moule, 2007), thus, some students found it difficult to
access the Internet at the beginning as students IN13 and EC07 described respectively:
“I have limited experience in using wiki. I know it is a scientific
encyclopaedia and there are several types of wiki across the Internet”.
“I tried to access the wikis from an Internet café and sometimes from my
friend‟s house”.
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Appendix 19 verifies this stage and shows the first access of students to the wiki pages.
Just 35.5% accessed the wiki in the first week. The main factor that might have
contributed to this result is that, as the findings in Section 5.4.1.1, ‗previous experiences
of wikis‘ indicated, the arithmetic mean of the students‘ level of the previous
experiences was limited = 42.9 (Table 5.4). The limitations of the students‘ prior
experience of wikis made it difficult for them to access the wiki.
2- Students at the second stage became more socially involved having introduced
themselves to each other. Students also were able to send and receive messages to each
other. Reviewing the students‘ responses gave several indications on verifying this
stage, such as the initial interaction, sending and receiving the messages. For instance,
Table 5.13 and Section 6.3.1.5 showed that 35% preferred to communicate with others
synchronously and asynchronously, because the wiki allowed them to deliver and
receive their messages. This second stage moves into the third stage when participants
‗share a little of themselves‘ online (Nisbet, 2004). At this stage the online researcher
attempted to create an atmosphere of mutual respect where ‗productive and constructive
exchanges of views‘ could take place. Appendix 20 verifies this stage.
3- After the students became more familiar with each other and with the wiki
technology, they moved to an advanced stage of the online interaction. Students at this
stage were able to exchange the information and the knowledge. Students also were able
to use the wiki with more confidence and focused on the content of the biology topics.
This is evidence of students‘ achievement of this stage can be seen from the students‘
responses. Student EC04 stated:
“After the second week I found wiki technology very interesting and very
helpful, especially when exchanging information with others”.
Another justification to claim that students were working at this stage is that
students felt comfortable to edit others' contributions and make changes and
comments on others' work. For example, student EC05 asserted that:
“…Another point I would mention is that wikis give me the freedom to edit
and to change others‟ contribution if I felt it was wrong, needed modifying
or does not relate to the biology topic”.
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The role of the researcher in this stage was to organise the online discussion, such as
opening and closing discussion themes and arranging for discussions to be synthesised
in a summary. Appendix 21 verifies this stage.
4- The fourth stage was about knowledge construction. At this stage, the students started
to take more responsibility for their own learning, some of them were able to upload the
learning materials and the others add new information, and some of them supported his
work by adding website links relating to the biology topics. The online researcher‘s role
was to build and sustain the group (An et al., 2008). Students' contributions included
written materials more related to the biology topics. This fact can be seen in Table 5.7
showing that 65% of students believed that adding written material helped them to
improve their knowledge about biology, while 35% selected the Audio and Visual
material. This result indicated that all the students achieved an advanced level on the
online learning via the wiki. Also they were able to post comments more easily and
better than in the previous stage in terms of the quality and the authenticity of these
comments. It can be concluded that, through this stage students were able to construct
their knowledge through multiple sources of information, and through more activities
and interactions with others. Appendix 22 verifies this stage.
5- The final stage in Salmon‘s model is the knowledge development. According to Su
and Beaumont (2010, p.13) ―students at this stage are developing towards being mature
and experienced users and are expected to become critical and confident learners who
take responsibility for their own learning‖. The students felt confident in their learning
and they were more interactive especially in the last two weeks. By looking to the
results of students‘ weekly tests (Table 5.23), the total scores for the students‘ group
increased gradually from the fourth week to the sixth week, the best score was recorded
in the sixth week, which indicated that students sought to develop their knowledge and
that has been reflected on their academic achievement.
 1st week
 Topics
scores

خ١خإٌجبر١ٍاٌخ
Plant Cell
208

 2nd week

 3rd week  4th week

ً١ٌخ اٌّذب٠صّٛاألس
Solutions Osmotic
201

206

اٌزششة
Absorption
237

 5th week
 6th week
خ١اٌؼاللبداٌّبئ
Water Plant ّبد٠االٔض
Relations
Enzymes
255

Table 5-23: The total scores for the students‘ group during six weeks
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The students‘ participation in online discussions made them become responsible for
their own learning, with experienced participants guiding the less experienced and
participants establishing their own agenda for exploring and learning. In this final stage,
both the researcher and the students were using a constructivist approach to exploring
their own thinking and knowledge-building process. Appendix 23 verifies this stage.

Figure 5-12: Salmon's Five-Stage Model of E-learning
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Stages

Before
using wiki

Pre-determined
themes (from the
RQs)

The perceptions of
wiki

1- Knowledge
about wiki
technology
During the
use of wiki

Chapter 5: Findings and Analysis
Emerging themes
(from the dataset)

Sub-themes

Previous experiences

1
Good

2
Limited

3
Lack

Knowledge and information

Searching

Resources

Exchanging

Multiplicity of wiki pages

Motivating

Encouraging

Working within a group

Interaction

correction

Advantages and Disadvantages

Multiple benefits

Trusting

Obstacles

Learning materials

Written

Difficulties

Internet service

Contributions

Discussion page

Audio-Visual
materials
Computers and
equipment
Content page

Photos and
graphics
Searching for
sources
History page

Interaction

No effect

Good effect

Communications

Synchronous

Relatively good
effect
Asynchronous

General characteristics

Ease of use

Plurality of pages

Edit and remove

Gaining knowledge

No effect

Good effect

Some effect

Essential skills

Wiki skills

Collaborative
learning skills

Communication
skills

Positive

Educational
characteristics
The Internet

Impact on learners

4

Key colours
Stage

Predetermined
themes
Qualitative
themes

Face to face

Quantitative
themes

Biological Knowledge and Information
Acquiring elearning skills
After using
wiki

The attitudes
Negative

Table 5-24: Summary of themes and sub-themes emerged from the dataset for RQs
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Chapter 6: Discussions and Conclusion
6.1

Introduction
The aim of this study is to investigate the impact of using wiki technology on

students‘ learning at ABU in the Kingdom of Saudi Arabia. The study considered five
elements to examine the impact of wiki on their learning: perceptions of wiki,
knowledge about wiki, biological knowledge, acquiring e-learning skills and attitudes
towards wiki. To this end, this study sought to answer the following research questions:
1- What are students‘ perceptions of using wiki technology?
2- What is the extent of students‘ knowledge about wiki technology?
3- What is the impact of using wiki technology on the students‘ biological
knowledge?
4- To what extent do the students acquire e-learning skills during construction of
the biology content via wiki pages?
5- What are students‘ attitudes toward using wiki technology?
To achieve the objectives and to answer the research questions, the study adopted
a mixed–method design using qualitative and quantitative data (Li et al., 2010). Data for
the study was collected from five instruments, as described in Section 4.6, using semistructured interviews, a five-point Likert Scale questionnaire, a multiple choice
questionnaire, weekly tests and e-comments.
According to the study framework, the major themes extracted from the research
questions and which emerged from both the quantitative and qualitative data will
discussed in this chapter in the light of the study results. The framework represents
several types of learning activities, such as synchronous and asynchronous
communications, multimedia materials (visual and audio) and written materials (text
editing) (Figure 6.1).
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Figure 6-1Students‘ activities based on wiki technology as a learning tool
The purpose of this chapter, therefore, is to discuss the results of the study resulting
from the students‘ use of wiki technology and consider their conclusions in a broader
context.
The discussion will address each theme in turn, with regard to its results and
interpretation of all the data resources ‗questionnaires, interviews, e-comments and
weekly tests‘. Data triangulation will be used to prove the reality of students‘ responses
in different instruments. Vermeulen et al. (2012, p 24) stated that ―triangulation is a
powerful technique that facilitates validation of data through cross verification from
more than two sources‖.

6.2

The stage before the use of wiki (students’ perceptions of using
wiki technology)
According to Abd El-Gawad (2011, p 66), ―the success of any new educational

system requires great attention to the expectations of the learners before using this
system and their own perceptions to benefit from this system‖.
In order to answer the first research question „What are students‟ perceptions of
using wiki technology?‘ interviews were designed to elicit the reflections of students
regarding their perceptions of wiki. The total number of students who participated in the
interviews was fourteen. When asked about their perceptions of wiki prior to the course,
the responses of the students varied. Despite this, there appeared to be certain common
general perceptions which will be divided into five main themes: previous experiences
as discussed in the studies by (Karhu, 2011, and LaFrance and Calhoun, 2012),
knowledge and information (Ismail et al., 2010), multiplicity of wiki pages examined by
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(Li et al., 2010), working within groups (Elgort et al., 2008; Leung and Chu, 2009, and
Kessler, 2009), and the advantages and disadvantages of using wikis as discussed by
Deters et al. (2010); Woo et al. (2011); Li et al. (2010), and Forte and Bruckman (2007).
6.2.1

Emerging theme 1: Previous experiences

As described in Chapter 5 (Section 5.4.1.1), there were three levels of
students‘ previous experiences of wiki which were classified as 1- good
experience, 2- limited experience, and 3- lack or no experience. This classification
(i.e., Sub-themes) built on the basis of the attributes that characterised the
students‘ answers. Based on the findings gathered under these sub-themes,
students‘ responses revealed that, overall, students‘ previous experiences of wikis
tended to be limited (Table 5.4).
For the first sub-theme ‗good experience‘, less than half of the students
(Table 5.4) believed that they had a good experience with using the wiki. Students
assessed their level of experience as good on the basis of having the important
information that enables them to use wiki. Thus, using the wiki and dealing with
its components required an understanding of how to log on to the wiki, how to
move through wiki pages correctly, and understanding the functions of each icon
and page. Furthermore, editing, adding and deleting the comments are the main
skills and an essential requirement for the wiki user. This was reflected in the
number of responses from students who believed that they had good experience of
using the wiki. There were several responses of which the following are
representative: For example:
“The wiki is an educational website enabling learners to edit the pages
through adding or removing the content. Also, the user can benefit from
others in wiki groups and the teacher also can see the students‟
contributions through their interactions in constructing the content” (IN04).
“Wiki can be used for multiple purposes, such as personal, educational and
entertainment use. Several features can be mentioned as follows:


Wiki can simplify content by the flexibility to add or remove it.



Wiki uses simple icons and are not complex.



There is no need to be familiar with the programming language HTML.
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Wiki can store and save all changes in the content, which enables the
user to go back to the content at any time” (IN05).

The information mentioned by students for the sub-theme ‗good experience‘
agrees with the main requirements of using a wiki in its proper use. These requirements
are described as the main components of wikis (Section 2.5.1.4). Many studies
emphasise the importance of wiki users having the information and skills such as that
mentioned in the students‘ responses. The fact that students may be able to use wikis in
their proper form in the light of understanding their fundamental requirements of using
wiki is evidenced in the literature. This is consistent with the studies of Bosque and
Costello (2010); Cubric et al. (2008), and Plantikow et al. (2007) that touch on the main
characteristics of wikis and their important features. The functions of wiki components
are detailed by Belknap and Wiseman (2012) and Zorko (2009). Issues such as
accessing constructing wiki contents are examined by Tolksdorf and Simperl (2006).
Constructing the content leads to the build-up of knowledge among students as a result
of the collaborative activities in wiki classes such as the studies of Cole (2009), and
Brindley et al. (2009).
In relation to the functionality of the knowledge gained from wikis, gaining
knowledge is the main aim of using wiki in the educational field (Kelly, 2006; and
Lyndsay, 2006(. This aim requires a thorough knowledge of how to add texts and other
types of learning materials to wiki content and then to benefit from them. This was
supported by the students‘ perceptions of wiki collected in this study. For example:
“I have good experience of wiki in terms of the use and how to add texts and
visual materials” IN12.
These perceptions were stated by many authors and it can be characterised as the
main axis in studies such as Puente, (2007); Tetard et al., (2009); Parker and Chao,
(2007), and Albion (2012).
Based on the triangulation of the findings, students with the level of ‗good
experience‘ were verifiable in two ways: 1- by reviewing and discussing their responses
to other questions in this study. 2- by evaluating the quantity and quality of their
activities and contributions when using wiki pages. To illustrate 1, for example, student
IN08 (who participated in the interviews) was given a new code QM08 (as a participant
in the questionnaire multiple choices design). When asked about his knowledge about
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wiki technology, his answer was positive and he selected at least one choice for each
question. Moreover, his answers to questions 3, 4, 6, 8, from the questionnaire indicated
that the student was quite familiar with wiki, and the answers did not include any
negative responses. 2 can be seen by the participation of students using wiki pages.
Appendix 26 shows a screenshot taken during the first participation of student IN08
from ‗Group 1‘ using the wiki (added 78 words) which includes the appropriate text in
terms of the font sizes and colours, adding numbers, using brackets and supporting his
information by adding English concepts. All of these skills in dealing with the content
gave an indication of student IN08 having a good perception of the wiki.
Regarding the second sub-theme ‗limited experience‘, the limitation of students‘
experience means that students‘ knowledge of wikis does not meet the main
requirements to use wikis competently (Deters et al., 2010; and Chen, 2008). Table 5.4
shows that the percentage of students found with ‗good experience‘ and ‗limited
experience‘ was equal. The limitation of the experience of students is attributed to their
level of knowledge of wikis in terms of the understanding of the feasibility of using the
wiki to aid their learning. These attributes were collected from students' responses to the
interview questions which can be summarised in two ways; the meaning of wiki and
understanding some of its characteristics.
The data collected from the students reflected what some of them explicitly
voiced the limitations of their experiences. For example: I have limited experience in
using wiki. I know it is a scientific encyclopaedia and there are several types of wiki
across the Internet (IN13). Others just stated the preliminary and basic information
about wikis, an example of this is what IN06 stated: Wiki is an electronic service
characterised by participating in constructing the content. Students‘ responses here
were not sufficient to give such a judgement on their level of knowledge about wiki.
Also, they do not provide a clear evidence of their ability to deal and use wiki pages.
However, by reviewing the students‘ contributions to the wiki pages, the limitation of
their experience of wikis was confirmed, especially when they used the wiki in the first
week. The screenshot Appendix 27 shows the level of quality of the students‘ (IN13 and
IN06) contributions to wiki pages. Their contributions were very simple in terms of, for
example, typing, adding learning materials, saving the work in wiki pages. However,
from the perspective of the researcher, this answer does not give an indication of
students‘ ability to use wikis well in learning.
169

Ibraheem Alzahrani

Chapter 6: Discussions and Conclusion

With respect to the third sub-theme ‗Lack (or No) Experience‘, a minority of
students (Table 5.4) described their experience of wikis as a lack of or no experience at
all. Students‘ responses reflected this. For example, student IN09 stated: Unfortunately,
I do not have enough experience of using wiki in learning because of the lack of
applying wiki in learning among the universities. Furthermore, the same perception was
mentioned by student IN10: I do not have enough experience in using wiki. This result
indicates that students at this level will not be able to use the wiki in their learning
unless they are offered the necessary expertise of how to use wikis. Therefore, students
should be provided with opportunities to practice and also appropriate training. Several
studies strongly claim that training will be the optimal way for students to get this
necessary experience and skills. That is consistent with the studies of Engstrom and
Jewett (2005); Robertson (2008); Li (2012); Leung and Chu (2009) and Raman et al.,
(2005). The effectiveness of wikis in learning and teaching depends on careful planning
and training of both students and teachers in order to familiarise them with this
technology (Woo et al., 2011).
To make sure of the fact that these students lack any wiki experience, a ‗History
page‘ (Appendix 24) was developed to track the users‘ contributions. This technique
follows Andersen (2004, p 4) who stated that ―the history page, which tracks the
changes to the page and the authors that have contributed to it. Version tracking is a key
feature of wikis, and one of the main ways to control the quality and evolution of wiki
content‖. Thus, reviewing the ‗history page‘ revealed that, for example, student IN09
logged onto the wiki four times and student IN10 three times during the first week
which means that the lack of experience hinders them to access the wiki compared to
their peers. In addition, and most importantly, is that their ‗log on‘ to the wiki records
any contributions in the discussion page compared to other students in the wiki class.
The information presented in Appendix 24 was extracted from the wiki history of group
three recorded on Saturday, 13 March 2012.
Based on previous findings, it can be concluded that examining students‘ previous
experiences of wikis indicated that the arithmetic mean of the two levels (good and
limited = 42.9%) revealed limited experience of wikis in terms of, how to use wiki
pages, the main components of wikis and the functions of these components. A minority
of students (n=2) suffered from a lack of experience of using wikis or had no experience
at all. The implications of these findings are that the overall level of wiki experience of
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the students is not sufficient enough for them to take advantage of all of its features and
functions in their learning unless raises their level of experience and knowledge as
educationally desirable. However, this does not mean that they are not capable of using
wiki at all. Indeed, several studies such as Raman et al., (2005); Engstrom and Jewett
(2005); Robertson (2008); Leung and Chu (2009); Al-Ghamdi (2010); Woo et al.,
(2011); Alzahrani and Woollard (2012), and Li (2012), have proposed ways to enable
students to acquire knowledge and skills which enable them to use wikis. Thus training
students in using wikis and involving them in continuous practice leads students to
acquire the experience needed. This point is verified by the Coaching Association of
Canada (CAoC) (2003 p, 43) which stressed that ―when constant practice is used to
learn a skill or task, the performance during the session is often be better compared to
random practice‖.
6.2.2

Emerging theme 2: Knowledge and information

Knowledge and information is the second theme that emerged from the data set
collected from the students when they were asked about their previous experiences of
wiki. The construction of knowledge is an active process, but the activity can be
described in terms of individual cognition or in terms of social processes and can either
be physical, mental or both (Phillips, 1995). This theme contained three sub-categories:
searching, resources and exchanging.
Regarding the first subcategory, students used the term ‗Searching‘ to express
their ability to find the information from different sources. The data showed that
students‘ perceptions were positive in terms of using wikis as tools to search for
information. The students‘ responses revealed three factors behind their positive
perceptions of wikis. These factors are as follows: 1- Wiki encourages them to use the
Internet and other sources to obtain the information that they want. 2-Using the Internet
will develop their e-learning skills. 3- Searching for the information by themselves
requires a mental effort to obtain the information which allows them to remember this
information for a long period of time. These results are consistent with different studies,
namely Bartlett and Miller (2011); Sheina (2009); Davies (2004); Cain (2007), and
Moeller, (1996). It is clear that the process of searching for the information and
knowledge requires using multiple sources (Sridevi and Reddy, 2013). One of these
sources is the Internet; thus, students believed that using wikis could encourage them to
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use the Internet and other sources to obtain information, build their knowledge base and
increase their understanding of a subject. The data also revealed that there was strong
interdependence and agreement between students‘ views about the use of wikis as
search tools and sources of information.
Regarding the second sub-theme, ‗Resources‘, students mostly agreed that the
wiki can be considered as a reference to find information through its multiple wiki
pages (Home page, Discussion page and History page). An example of this is what
student IN07 and student EC08 respectively stated:
“In my opinion I think wiki has one of the greatest characteristics which
may help the user to find information constantly and smoothly, that is, a
speedy resource for the information” IN07.
“Wiki is a new technology consisting of four or sometimes five pages and
students use these pages to exchange information through the Internet…I
would describe a wiki as an information bank based on students‟
contributions and the information students collected during the semester”
EC08.
Students‘ perceptions were in near total agreement regarding wiki content being
an information resource. The literature revealed that wikis can be a good source of
information according to the quality of the content (Richardson et al., 2011). Thus, the
content of any wiki is usually built through the users‘ contributions and due to the
multiplicity and diversity of the level of users‘ information, the content becomes a
potentially useful resource. The study of Hughes and Narayan (2009) confirmed that
wiki content is considered a good learning resource for students. This is also consistent
with the studies of Cubric (2007) which agreed with that wiki is a good source of
information especially with difficult topics.
The results of the two sub-themes ‗searching‘ and ‗resources‘ showed that
students agreed in their perceptions of wikis as positive learning tools. thus, discuss
these results with the results of students perceptions of the third sub-theme ‗exchanging‘
will give the overall perceptions of the main theme of ‗Knowledge and Information‘.
With respect to the third sub-theme „Exchanging‟, exchanging information, ideas,
experiences, knowledge and learning materials (i.e., content of wiki) was expressed by
students as an effective method of learning. Students considered that the process of
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exchanging information was a way to put them in an active learning environment. The
most interesting point noted in the students‘ responses is that they believed the
exchange process breaks their sense of routine, monotony and boredom. This view was
supported by the response of student IN 10.
“Learning by wiki is a good idea to better facilitate the exchange of ideas
among students and to break the monotony”.
Several studies in the literature have stated the effect of exchanging content on
students learning. For example, Zorko (2009) stated that wikis help students to
exchange information and ideas more easily. Leung and Chu (2009) used a wiki as a
communication platform to exchange ideas and report progress between group
members. Woo et al. (2011) found that both the students and their teacher perceived the
exchange of comments through a wiki platform as beneficial to their collaboration and
construction of their group writing. In contrast, these findings conflicts with the studies
of Elgort et al. (2008) who found that students were good at posting information, but not
so good at sharing information or exchanging ideas.
Overall, the majority of participants indicated a very high agreement concerning
the feasibility of the wiki as a source of information, a way to encourage students to
learn and as a platform to exchange multiple learning materials.
6.2.3

Emerging theme 3: Multiplicity of the wiki pages

The most frequent term that appeared in the students‘ responses was the
multiplicity of the wiki pages. The views of the students about this theme were varied.
The students believed that the wiki was a teaching technology that can use content,
which they also regarded as attractive. However, they all mentioned the concept of
multiplicity of pages positively (a positive perception). The possible explanation for this
might be that they perceived the wiki pages to motivate and encourage them to learn
more efficiently especially if the wiki pages were well organised with attractive content.
This can be considered as an indication of having an accurate perception of the wiki as a
teaching technique that is used to encourage and facilitate the learning process. This
perception is a good indicator of the students‘ elementary knowledge of building the
content of the wiki, or at least handling/influencing its content. In order to confirm these
facts, the following sections will address the two sub-themes that emerged from the
data.
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It can be noted that all student responses were centred on their perceptions of
‗Motivating‘ and ‗Encouraging‘. These categories were very close in meaning as they
appeared in student responses. The data revealed that the majority responses showed the
desire by students to learn using wiki. On the other hand, a few of the responses did not
seem to present a positive desire in terms of the multiplicity of wiki pages. An example
of these responses:
“I do not know about the ability of wiki pages to motivate students to
learning” (IN10).
This negative perception is because of their lack of previous experiences of wikis
discussed in ‗Theme 1‘. It seems that there were some elements that were directly
influenced the degree of students‘ perception of wiki pages. These elements centred on
the inclusion of the main features of wiki, including wiki language (Section 5.4.3.2,
Sub-theme 3: The language), and how to use wiki icons and the uploading learning
materials. These perceptions are consistent with the study results of Benckendorff
(2007), and Lund and Smordal (2006). Students‘ responses revealed that the attractive
design of the wiki pages is considered as the major motivation among students to use
the wiki; furthermore, most of the students‘ responses focused on the importance of this
aspect as a catalyst to encourage them to interact with each other. This is similar to the
results of the studies by (Rico et al., 2009; Cubric et al., 2008, and Su and Beaumont,
2010). In contrast, Hadjerrouit (2012) found that the lack of graphic elements,
illustrations, and background colours made the wiki more attractive.
6.2.4

Emerging theme 4: Working within groups

One of the main features of wikis is that students work collaboratively in groups
to create the page contents (Scarlett, 2009, and Wingersky, 1999). Thus, it is essential to
have a group of users to build the wiki, who would seek information and enrich the wiki
by continuously editing its content. Consequently, the final version of the wiki cannot
be reached without the fruitful discussion between these users, be it in face-to-face
meetings or through the available spaces on wiki pages (Tzanavari and Tsapatsoulis,
2010). The qualitative data collected about the ‗Working within groups‘ theme revealed
two sub-themes, ‗Interaction and discussion‘ and ‗Information correction‘. These two
sub-themes were selected from students‘ responses to identify their perceptions of the
importance of working within groups in the wiki environment. The data revealed that
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there were strong relationships and interdependence between students‘ activities, the
interaction in wiki-class and the information correction. At the same time, the data
showed that there were several factors affecting the success of the discussion among
students. Students‘ responses attributed the success of discussions to several factors: an
example of these factors stated by students IN04 and IN07 respectively:
“Participating in discussions helps me to understand biology if the
discussion is controlled by the teacher or the leader of the group…Yes, if
there is interaction among students and the discussion is organised”.
The data also emphasised the mental skills that are stimulated during the
discussions, which are necessary for building and editing the content of wiki
pages. Usually, in the wiki-class during the discussions between the students, that
information will be repeated and probably explained in multiple ways by students‘
themselves. Thus, this in itself will provide students with deep understanding and
ability to memorise the topic. Chao and Lo (2011) emphasised that the discussions
provide an opportunity to listen to peers‘ points of view. In line with the research
literature (Hadjerrouit, 2012, and Li, 2012), confirm that the wiki helps promote
discussion with other team members in order to understand the information
relating to topics identified. Also there is evidence from the point view of students
(IN13) about the impact of the discussion on students‘ understanding and
memorising of the information:
“Yes, because it will help students to remember the information that they
have prepared by themselves and they may spend time collecting the
information from several sources”.
The most interesting point noted from students‘ opinions (e.g. IN09, EC14) is that
their perceptions were not devoid of criticism of the traditional teaching techniques,
(i.e., the data tried to clarify the role of the student in the traditional learning in
comparison with a discussion-based learning environment). To illustrate this, in the
former environment, the student is a relatively inactive recipient of information,
whereas in the latter the student plays a dynamic role by sending, receiving, exchanging,
and constructing the knowledge and information, thus making the learning environment
more interactive. This view was supported by the responses by both student IN09 and
student EC14 respectively:
175

Ibraheem Alzahrani

Chapter 6: Discussions and Conclusion

“Discussion makes the position of the students more effective than just
being recipients of information and knowledge”.
“Wiki helped me in learning and also motivate students to compete and
break the routine represented in the traditional learning (Lecture)”.
In contrast, the data revealed that the effective discussions among students yield
positive results on students‘ information. This fact can be confirmed through discussion
of the second sub-theme, ‗Information correction‘. As described earlier in this section,
the students agreed in their perceptions of the presence of a positive relationship
between both the interaction between students and the information modification and
correction. The data collected relating to this sub-theme revealed that students agreed
that the interactions controlled and organised by the teacher helped students to obtain
the correct information or to modify the incorrect information. This finding is consistent
with the studies by Deters et al. (2010). The wiki fosters a collaborative scaffolding
through which students help each other to re-organise the content and correct errors
(Lee, 2010).
In order to clarify the previous results from the data collected, student IN11 stated,
in his perception of the wiki, three main concepts closely linked to each other: working
within a group, interaction among them and correction of information. He believed that
the interaction among students ultimately leads to correcting any erroneous information.
As he put it:
“In my perception, working with others in a group increases the interaction
among the group members, which will lead to obtaining the correct
information”.
Another worthwhile note observed in the students‘ responses was that not all of
the discussions led to correct information. In other words, everyone has the right to edit
the wiki content, thus, someone might add incorrect information to the content. This
result is consistent with the study of Cowan et al. (2009) that adding incorrect
information to the wiki content is considered the main issue causing anxiety and fear
among the users. An example of this concern was taken from student IN06:
“One of the major benefits of wiki sites is the accuracy of articles because
anybody can write, or change, its articles…In the same time, the amendment
of the information by other users may be incorrect."
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This matter is of concern to several researchers, especially those who conduct
their research with students. These concerns have been observed directly through the
students‘ use of the wiki in similar study of the present research. Siddique (2013) found
that students only add the simplest things or even incorrect information to wikis just to
gain marks and do not bother to link their contribution to other useful matters that some
other students have accomplished.
The implications of these findings have a direct impact on the quality and
trustworthiness of wiki content. The findings suggest the importance of a student‘s
contributions to constructing wiki pages needing to be monitored and reviewed by the
teacher to avoid adding any incorrect information. The success of the interactions and
discussions among students in a wiki class can be directly linked to the existence of the
teacher, and his or her effective role in the class. Adding incorrect educational materials
is sourced from the weakness of the students‘ learning and, therefore, this information
may affect the learning of the rest of the group members in the classroom, these facts
are consistent with the studies of Little (2010). In contrast, the studies by Hiltz (1998)
and Arnold and Ducate (2006) found that students were not very satisfied with the
process of group interaction and the quality of group discussion.
6.2.5

Emerging theme 5: Advantages and disadvantages

If anything offers advantages, then it has disadvantages too (Goswami, 2013). All
the students in the surveyed sample responded positively to the questions regarding the
advantages and disadvantages of using the wiki. The data showed that the students‘
perceptions of using the wiki varied according to their experience and knowledge of this
technology.
In general, students' answers to the interview question ―What are the advantages
of using wiki from your point of view?” reflected the extent of their knowledge. The
students' answers included many aspects relating to wikis such as the use of wiki as a
learning tool, the role of the teacher in a wiki-led learning environment, the benefit from
a non-traditional method of learning in which it presents a change in the routine and
prevents boredom. These perceptions were examined and confirmed by Chao and Lo
(2011), who emphasised that the online collaboration such as that in the wiki
environment reduced students‘ anxiety, and the use of wikis provided students with a
better collaborative writing experience than the experience they had in traditional
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classroom. The students also mentioned what they perceived as negative aspects of
using the wiki as a learning tool. The negative perceptions centred on the extent of the
information credibility. Consequently, three sub-themes involving the advantages and
disadvantages of wiki were identified as follows: 'Multiple benefits', 'Trusting the
content', and 'Obstacles of use'.
Overall, the students‘ responses about their perceptions of the wiki revealed that
the advantages outweighed the disadvantages, which could be indicative of the students‘
willingness to use wikis in their learning. With respect to the multiplicity of benefits of
wiki pages, the students considered the wiki to be the facilitator of the information and a
catalyst to learning. Also, there is the ability to exchange information and knowledge;
an example of the students‘ responses can be seen from four students' perceptions, as
they stated:
“It is easy to search for the information through wiki pages and sharing the
experiences and the ideas… Facilitates searching for the new learning
materials… Encouraging me to search for the information and this task will
help me to remember the biology information over a long time…Saving time
and effort for both students and teachers. Wiki would give all students the
freedom to participate in discussions and to express their opinions”.
Regarding the second sub-theme ‗Trusting the content‘ many studies considered
that the creditability of the information was the basis of the success of wiki. This is
consistent with the studies by Davies (2004); Adler et al., (2008); Landefeld and Sack
(2009), and Lucassen and Schraagen (2010). In this regard, students expressed their
fears of the wiki because of the ability to amend the content of wikis compared to other
Web 2.0 applications; thus, the content can be described as non-credible (i.e.,
untrustworthy).
The interesting point found in students‘ responses is that there is a confirmation
and support among those students‘ responses. This compatibility between students'
responses can be seen by examining the data collected on the sub-theme ‗lack or no
experience‟ and the data collected on the sub-theme ‗Obstacles of use‟. In other words,
the responses of students regarding ‗obstacles of use‘ concentrated on two aspects as the
main barriers impeding the use of wiki, which were the Internet and the equipment
including computers. The same obstacles were noted when the students were asked to
identify their level of previous experiences of wiki (Theme 1: Previous Experiences).
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Students justified their lack of wiki experience due to Internet disconnection and the
lack of computers at the university campus. The importance of the technical aspects
including computers and the Internet was stated by Barajas and Frossard (2012).
Hughes and Narayan (2009, p. 74) stated that ―the study‘s findings indicate that
technical aspects of wiki technology may have a strong influence on the students‘
perceptions of the wiki for learning and collaboration‖.
In order for the students to benefit from the wiki, decision-makers and the
officials must provide the fundamental requirements to use wiki, such as a reliable
Internet service and a sufficient number of computers (Alzahrani and Woollard, 2012).

6.3

The stage during the use of the wiki (Knowledge about wiki
technology)
The stage ‗during the use of the wiki‘ is the second stage of the research

implementation. This stage sought to collect quantitative data in order to add to the
qualitative data that was collected previously. There were three different types of
instruments used to collect the data in this part of this study ‗during the use of wiki‘
(Section 5.4.2). The aim of this stage is to examine the ability to use the wiki in learning
and its impact on students‘ academic achievement through their responses to the
following three aspects, which were selected later as pre-determined themes:
Pre-determined theme 1: Knowledge about wiki technology
Pre-determined theme 2: Biological knowledge and information
Pre-determined theme 3: Acquiring e-learning skills

The following sections discuss these three aspects respectively supported by the
evidence from the literature and from the students‘ responses.
6.3.1

Pre-determined Theme 1: Knowledge about wiki technology

In order to discuss the student results regarding their responses to the research
question 2: What is the extent of students‟ knowledge about wiki technology? The
findings are categorised into seven themes called 'Emerging themes'. These emerging
themes were extracted from the quantitative data after converting the numerical data
into qualitative data 'qualitising the data'. These themes are:
Emerging theme 1: Learning materials
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Emerging theme 2: Difficulties
Emerging theme 3: Contributions
Emerging theme 4: Interaction
Emerging theme 5: Communication
Emerging theme 6: General characteristics
Emerging theme 7: Gaining knowledge
6.3.1.1

Emerging theme 1: Learning materials

The frequency of selecting 'written materials' was generally high among the
students compared to the other learning materials ‗audio-visual materials 65% (e.g.
movies)‘ and ‗photos and graphics‘. The results revealed that the written material had a
significant impact on improving their knowledge. The majority of students (Table 5.7)
believed that the written and readable information had a major impact on improving
their knowledge of biology. This reflects that students tended to learn biology using
wiki pages by typing and reading the information more than by showing or adding the
other types of learning materials existing in wiki pages. This result is consistent with the
study findings of Chao and Lo (2011), which found that most students preferred writing
on wikis because they considered it to be more interesting and helpful. The findings also
prove that students‘ familiarity with wikis is still confined to the use of texts in
delivering their ideas and experiences.
6.3.1.2

Emerging theme 2: Difficulties

Regarding this theme, data in Section 5.4.2.1 (Emerging theme 2: Difficulties)
suggests that students considered the Internet and the equipment to be the main
obstacles that hinder the use of the wiki from their point of view. This perception of
wikis was collected from students before using it. The frequency of students‘ responses
relating to the difficulties that students faced during the use of the wiki revealed that the
lack of computers in the classrooms and other university facilities was considered the
main drawback when students wished to use wikis. The second difficulty facing
students during the use of the wiki was the lack of a reliable Internet service, with 45%
stating this compared to the first difficulty (computers) of 55%. Students were also
given another choice as the third difficulty that they may face during the use of wiki and
the frequency for this item choice ‗searching of the information within wiki pages‘ was
0%.
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These findings prove that students attributed the difficulties to the factors
contributing to the use of wiki and not to the method of using wiki itself. Several studies
in the literature such as Chao and Lo (2011); Cubric et al. (2008), and Davies (2004)
agreed that the Internet and classroom equipment are important and necessary
requirements to access wiki pages and to benefit from their content. The importance of
having a sufficient number of computers in the classroom leads some authors to
describe computers in learning as ‗Mediators‘; this is stated by Lee (2010), and Li et al.
(2010). The implications of these findings directly affect students‘ learning; in other
words, the extent of the benefits for students using wikis is directly proportional to the
extent of the full technological preparation in the classroom.
6.3.1.3

Emerging theme 3: Contributions

Because students in most cases log on to wiki pages relating to the discussion and
the content page, the frequency of students‘ contributions to these pages is identified
and discussed. Also, it is not enough to know which wiki pages students visited or
which ones they added their contributions to; thus, the frequency of the students visiting
these pages will support the findings in this regard. The data revealed that a similar
number of students, 10 out of 20 (50%) visited both the discussion and the content page
at least twice during the week. The same percentage of the students visited and posted
on the discussion and the content page more than twice per week. This finding reflects
the students‘ ability to access wiki. The limitations in accessing the wiki caused students
to log on to them on limited occasions (twice per week, or more than twice). Qualitative
data shows an evidence of this, student EC03 stated, “Although I tried to access the wiki
from an Internet café and sometimes from my friend‟s house.
The data also shows that there were no students who posted or visited any of these
pages ‗daily‘, the same frequency recorded for the students who ‗never‘ visited or
posted on any of these pages. The frequencies of the fourth choice in both Tables 5.9
and 5.10 show that no students ‗never contribute‘ to any of the wiki pages; thus, this
result is confirmed by the frequencies in Table 5.11. For further clarification, by looking
at Table 5.11 it can be said that all the pages ‗Discussion page,‘ ‗Content page‘ and
‗History page‘ are visited by students, in spite the difference in the number and
frequency of visits. Mathematically, if the fourth choice in any of the two Tables 5.9
and 5.10 recorded any frequency, the total number in Table 5, 11 must be less than
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twenty. This shows the credibility of the results in the three tables. Students‘ writing on
wiki pages has been investigated by many studies, such as those by Zorko (2009);
Kessler (2009); Lee (2010), Li et al. (2010); Chao and Lo (2011); Woo et al. (2011);
Hadjerrouit (2012); Chu et al. (2012), and Wu and Hsu (2013). The findings of these
studies revealed that students engage with the wiki environment through using the main
pages ‗Discussion page‘, ‗Content page‘ and ‗History page‘. They felt that they were
comfortable and it was more beneficial through using wiki technology compared to the
face-to-face method that they had experienced.
6.3.1.4

Emerging theme 4: Interaction

The data collected on this theme showed the students‘ understanding of one of the
main characteristics of wiki technology. In other words, the degree of students‘
interactions with peers in a wiki class gives an indication about their ability to use wikis
in learning on one hand and the extent of benefits from each other on the other hand. By
looking at Table 5.12 the majority of students found that ‗the interaction had relatively
good effect‘ the frequency of this item was 16 out of 20 with the percentage 80%. This
was reflected in a number of qualitative responses in different parts of this study. For
example:
“Wikis have had a positive effect on my biology learning in terms of my
understanding of topics and increasing my academic achievement. This
progress can be attributed to several causes, such as wikis‟ characteristics
and the interaction between the teacher and students on one hand and
among students in wiki classes on the other” (EC06).
The majority of students attributed their satisfaction with the interaction to
the wiki software, which was easy to interact with and aided collaboration. This is
consistent with the findings of Zorko (2009). In her study she found that, with
regard to peer interaction, all the groups‘ respondents found the wiki extremely
convenient for comparing their work with the work of other groups and learning
from each other. Also, Wu and Hsu (2013) stated that students‘ comments
revealed that a wiki is likely to be a useful platform to motivate them and to
enhance interaction and communication for wiki writing activities.
The third item in the table revealed a small number (n=3) who thought that
―the interaction with other team members had good effect on building their
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knowledge‖. The first item consisted of the data of one student who had a
negative belief about the impact of the interaction with others on his knowledge.
Reviewing the qualitative data revealed a number of responses expressing fears
about the interaction between the group members, and the necessity of controlling
the interaction. This view was supported by the responses by both student IN03
and student IN07 respectively:
“The interaction among students helps to understand the biology if the
discussion is organised and controlled by the group leader or by the
teacher”.
Overall, these findings give a clear indication of the students‘ awareness of
the importance of the interaction in the wiki class. This is in agreement with many
studies, which emphasise the exigency of the interaction among students as a
requirement to benefit from the wiki technology. For example, the interaction
helps students to build new skills and knowledge (Hughes and Narayan, 2009)
and leads to the development of writing skills (Chao and Lo, 2011). Interaction is
therefore considered to be an important component for a successful learning
experience and to improve students' motivation to learn (Chen, 2008). In contrast
these findings conflicted with the study by Engstrom and Jewette (2005), which
suggested that interactions among students are not necessarily happening when
they use wikis.
6.3.1.5

Emerging theme 5: Communication

The communication theme is addressed by the seventh question in the
multiple-choice questionnaire: Which type of communication with the group
members do you believe helped you to acquire knowledge? This theme is to make
a comparison between three types of student communication ‗face-to-face,
synchronously and asynchronous‘. The correlation between these three is ‗the
impact of group members in knowledge acquisition‘. The results in Table 5.13
indicate that the majority of responses (13 out of 20) showed that students tended
to communicate with others face-to-face to acquire knowledge. While (20% n=4)
preferred to communicate with others synchronously because this method allows
them to deliver their messages at the same time. The same percentage to some
extent (15% n=3) believed that asynchronous communication helped them to
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communicate with the group members to acquire knowledge. This is consistent
with the findings of Tetard et al. (2008) who found that the groups that
communicated more actively achieved better results, both in terms of quantity and
quality.
These findings are proved and confirmed by other data collected previously on students‘
experience of wiki (Section 5.4.1.1, Sub-theme 2: Limited), which showed the
limitation of students‘ experience of wiki. For example, and for more clarity, the
frequency of the third item in Table 5.13 ‗Face-to-face communications‘ means that
students tend to use the traditional method in their communication, compared to the
total of the frequencies for the other two items one and two (total n=7) which confirm
the limitation of students‘ experience of wiki. Also these findings in general do not
represent any concern about students‘ use of wikis in the future because the face-to-face
communication is required among wiki users. These facts are in agreement with
Mackey (2007) who argued that the use of wikis should be balanced with face-to-face
activities. Thus, by using wiki technology alone, students did not necessary learn more
effectively. In terms of the relationship between the wiki and face-to-face contact,
Benckendorff (2007) found that the majority of the participants strongly agreed that the
wiki reduced the need for face-to-face contact among the group members. The reason
behind the students‘ preference for the ‗face-to-face communications‘ is attributed to
several factors according to Alzahrani and Woollard (2012). Students in this study used
wikis for the first time in their academic life, which gave an indication of the limitation
of their familiarity with wikis.
6.3.1.6

Emerging theme 6: General characteristics

The sixth theme reflects a number of important characteristics of wiki. In order to
collect the data on various characteristics of wiki that helped students to gain
knowledge, there were three items classified as important depending on the students'
responses collected previously ―Students‟ perceptions of wiki”. The first and the second
items (as shown in Table 5.14) are considered as the major aspects that helped students
to gain knowledge regarding wiki, the percentage was 40% for the first item and the
same percentage for the second item. The third item had a slight effect on students‘
knowledge about wiki; the percentage for this item was 20%. Evaluating the findings in
Table 5.14 shows that the frequency of the first item ‗The ease of using Wiki‘ was 8 out
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of 20. This finding reflects that almost half of students found that wiki was easy to use;
meaning that there are some factors that helped them to use wiki, such as their previous
experiences of wiki. Thus, to make sure of the credibility of this result, Section 5.4.1.1,
(Sub-theme 1: Good) illustrates that for most of the students, when asked (previously)
to identify their level of the previous experiences of wikis, they replied that it was a
‗good level‘.
Regarding the second item ‗Plurality pages of the wiki‘ (Main page, Content page,
Discussion, and history page) Table 5.14 shows that the frequency of this item was
eight; almost half the number of students. This finding means that half of the students
believed that the multiplicity of wiki pages helped them to gain the knowledge about
wiki. This finding can be linked with the findings discussed earlier in Section 6.3.1.3
(Emerging theme 3) the findings showed that all students contributed positively and
identified one of the wiki pages which had an impact on their knowledge. Thus, in more
detail, the participation of all students in selecting at least one page of the wiki reflects
their increased knowledge in handling wiki pages. Consequently, the high frequency
regarding the second item in Table 5.14 reflects that the students were familiar with
wiki pages that were mentioned in this item (Main page, Content page, Discussion, and
History page). Thus, the frequency gives an indication of students' knowledge of these
pages that make up the overall system of the wiki.
With respect to the third item ‗The ability to edit or entirely remove my own
comments‘ the minority of students thought that their ability to deal with the function of
modifying the content of wiki had an effect on gaining the knowledge about wiki
technology. Although the frequency of this item was 4 (20%) it represents an advanced
skill in using wiki. Also, this result, regardless of the low frequency number,
nevertheless represents the practical side of using wiki compared to the first and the
second item. In this regard, these findings are similar to other studies, such as Engstrom
and Jewett (2005); Jones et al. (2006), and Song and Chan, (2008) who argued that
students tend to use wiki because of the ease of use and the accessibility and flexibility.
6.3.1.7

Emerging theme 7: Gaining knowledge

The previous six themes sought to establish the extent of students'
understanding of wikis through asking them direct and indirect questions relating
to the wiki. Therefore, in order to avoid any loss of information in the data
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collected through the previous themes, the present theme 'Gaining knowledge' was
intended to compensate any lacking in the information collected previously. This
theme in general concentrated on the practical application of the wiki rather than
the theoretical understanding of it. In other words, the intention was to consider
the students' knowledge about the wiki through the students' responses in terms of
to what extent using the wiki helped them to understand the actual use of the wiki,
how to use it in learning, and how to benefit from its functions.
As shown in Table 5.15 students were asked to select one of three items to
determine the extent of the impact of the use of the wiki to gain knowledge about it. The
data revealed that the majority responses (14 out of 20) indicated that using the wiki
provided them with some knowledge of how to deal with the wiki. The minority of
responses (2 out of 20) presented a belief that their use of the wiki had no effect on their
knowledge about the wiki. The rest of the responses (4 out of 20) were more positive
about the benefits of the wiki, since it has provided them with a good knowledge of the
use of the wiki. The main point gained from these findings is recognising the need to
understand the reasons behind the students' responses to the first item, 'The use of wiki
had no effect' and the second item 'The use of wiki had a good effect'. Selecting these
items because of the responses here was positive (i.e., the students responded regardless
of the results being negative or positive). To illustrate this point, reviewing the literature
as in the studies by Zorko (2009), and Elgort et al. (2008) identified that three aspects
could have an effect on the students' use of wikis and then their subsequent increased
knowledge about wiki: characteristics of the student, characteristics of peer to peer
interaction and characteristics of student-teacher interaction. Lack of effective
communication is considered one of the chief barriers to experiencing the use of, and
benefits from, wikis (Naismith et al., 2011). It also has an impact on students'
perception of the wiki (Hughes and Narayan, 2009). The number of group members can
also have an effect on understanding and gaining knowledge (Foley and Chang, 2006).
Also there are various factors that may indicate the reason behind the frequencies in the
first and the second items mentioned above, such as factors relating the students‘ desire
to use wiki in learning and factors relating to the students' experience of wiki.
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Pre-determined theme 2: Biological knowledge and information

6.3.2

A total number of 31 students participated in the pre- and post-test. This part of
the present study contains a pre-test and post-test prepared as achievement tests to
measure the students‘ biological knowledge. Pre-test and post-test results of the students
were entered into the SPSS (v20) in order to conduct statistical analyses. The research
design of this study was limited with one sample examined before and after the use of
the wiki.
The results of this study revealed that the students' achievements significantly
improved after the use of the wiki in the first and the last three subjects (4, 5 and 6)
including 'Plant Cell, Absorption, Plant Water and Enzymes', but there was no
significant difference between before and after the use of the wiki in the second and the
third subjects 'Solutions and Osmotic'. As is expected, the students tended to feel
confident in their learning most of time during the period of using the wiki and were
more positive than before. This result has been inferred by applying Salmon‘s (2006)
five-stage model of e-learning provided a framework which met this result (Section
5.4.4).
This finding (scores after the use of the wiki) is considered to be an indicator of
the positive outcomes of students' use of the wiki as a learning tool. The achievement
test for each week during the use of the wiki shows that students' scores increased
gradually for the majority during the six weeks period which means that the students
gained biological knowledge more effectively than before the use of the wiki. The
improvement in students' achievement can be seen clearly from the students' scores after
the use of the wiki as shown in Appendix 18. This result is also attributed to students
increased perceptions and attitudes toward wiki. This was reflected by the response of
student EC06.
"Wikis have had a positive effect on my biology learning in terms of my
understanding of topics and increasing my academic achievement. This
progress can be attributed to several causes, such as wikis‟ characteristics
and the interaction between the teacher and students on one hand and
among students in wiki classes on the other”.
In contrast, the scores of the minority of students (6 out of 31) before the use of
wiki were higher than after the use of wiki. For example, student WT07 obtained 37
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marks out of 60 marks after the use of wiki, but the same student obtained 41out of 60
before the use of wiki. A similar result was observed with another five students. This
observation reflects that the minority of students did not benefit from wiki as a learning
tool. Several reasons are stated in the literature for the negative results of using wiki as
happened with the six students in this study: Leung and Chu (2009) believed that the
lack of understanding of how to use wiki is the main reason behind any negative results.
There is clearly a lack in competence of individuals as wiki users (Deters et al., 2010)
and a refusal to use wiki because the users have previously had a negative experience
with it and due to a lack of adequate prior instruction about the best practices for using
wikis (Puente, 2007). Negative feelings for the wiki system sometimes resulted from
previous bad experiences or the lack of desire to work collaboratively (Karhu, 2011).
Students' responses, moreover, reflect the negative results of the six students above.
Students' attitudes, for example, revealed that there were two factors representing the
obstacles to using the wiki - 'the Internet and training'. An example of these responses:
"I found some obstacles faced me during the use of wiki pages, due to being
disconnected from the Internet or if the Internet speed was not adequate"
(EC02).
Reviewing the literature indicates a very close similarity between the study by
Chen (2008) and the present study in terms of the duration (six weeks) and the tool used
(wiki platform) and other aspects. The present findings are consistent with Chen's study;
there was a significance difference in the test scores between the two groups in terms of
students‘ achievements when comparing the week 1 to 6 test scores. Moreover, students
felt comfortable in the wiki environment and it was easy for them to use. Also, these
findings agreed with part of the study by Li et al. (2010) who applied a pre-test post-test
design to discover the students‘ and teachers‘ attitudes and perceptions toward
collaborative writing with wiki. The findings revealed that the correlation between
students‘ writing attitudes in post-test were significantly related to wiki technology; the
coefficients were significant at a p < 0.05 level. In contrast, these findings contradict the
findings of studies undertaken by Neumann and Hood (2009), which called for the
integration of the blended learning with the wiki class in order to benefit from wiki.
Also the results from Cole (2009) found that the students‘ participation on wiki pages
was very negative due to several reasons. These reasons ranged from academic pressure
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from other courses to issues of self-confidence and finally a total lack of interest; thus,
these factors had an effect on student achievement.
The implications of these findings conclude that it seemed that after the period of
using wiki, the students' perceptions of their learning had significantly affected their
achievement. On the other hand, the students' achievement levels after the period of
using the wiki were significantly higher than before. This finding may be evidence of
the positive effects of the wiki technology on students' achievements, which may also
indicate the success of teaching by this technology in the future.
6.3.3

Pre-determined Theme 3: Acquiring e-learning skills

In order to discuss the student results regarding their responses to the research
question 4: To what extent do the students‟ acquire e-learning skills during construction
of the biology content via wiki pages? The findings are categorised into one ‗Emerging
theme‘ and four sub-themes. The main theme was ‗Essential skills‘ and the sub-themes
were the main four axes for this question as following:
6.3.3.1

Emerging theme 1: Essential skills

There is simplicity when dealing with wikis, where any users with access can
collaborate and edit the wiki site directly using a simplified mark-up language.
However, users must be proficient in some essential skills (Emerging themes). In this
regard, these skills according to the data collected from 27 students who participated in
this part of this study were identified as the main axes (Sub-themes). These axes are
wiki skills, collaborative learning skills, communication skills and searching skills. In
order to evaluate students‘ acquisition of e-learning skills, each one of the questionnaire
axes will be discussed separately as follows:
First axis: Sub-theme 1. Wiki skills

Quantitative results from the responses of the first axis of the questionnaire
revealed that most students (as expected) identified themselves as strongly benefiting
from wiki during the course on acquiring e-learning skills. In other words, the
agreement of the majority of students with all items of the first axis considered as a
good indicator of students‘ acquiring of e-learning skills. To return to Table 5.18, it was
shown that the average of students‘ responses for the first axis was 3.685 out of 5, with
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5 being ―strongly agree‖. This provides grounds to say that the students agree on
average with the wiki skills they were expected to acquire. This was also echoed in the
students‘ answers to the fifth research question. Student EC07 stated:
“I believe that wiki technology can be considered as an educational tool
that can provide students with a better learning environment, and it can
help us in acquiring e-learning skills while searching for biological
information”.
This is quite consistent with what was found in the study of Chen (2008), and Su
and Beaumont (2010) and with the study of LaFrance and Calhoun (2012) in terms of
the benefit gained from Wikipedia as a learning tool. Robertson (2008) stated that
ability to access and the ease of use was consistent with the first and fourth item of the
present axis. Also, these findings agreed with the conclusions of the study of Deters et
al. (2010) in terms of the degree of the participants‘ agreements with the wiki as a
learning and teaching tool, and also the previous study of Robertson (2008) in terms of
the ease of use of the technology/wiki.
Second axis: Sub-theme 2. Collaborative learning skills

The second axis of the questionnaire consisted of nine items. This axis aimed to
identify the degree of students‘ agreement with its items on how to acquire collaborative
learning skills. The overall average of this axis was the highest among the other three
axes at 4.161, which means that students had a positive understanding of the
collaborative learning methods. This agreement among students‘ responses indicates the
degree of acquiring one of the e-learning skills, and meets one of the most important
skills among the users‘ collaborative learning skills. The justification behind students‘
higher agreement rates on this axis can be attributed to their desire to learn
collaboratively. Much qualitative data underpins and agrees with this result. For
example, this finding was reflected in a number of students‘ responses:
“In terms of collaborative learning, I found that wiki pages helped me to
construct the content of biology through other people‟s contribution…one of
the defining characteristics of wiki in my opinion is that they create a “spirit
of collaboration” among students…using wiki encouraged me to work
collaboratively…collaborative learning and working within group is
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important to understand the lesson in depth and it could entrench the
information" Students IN03, EC02, EC03 and EC04 respectively.
Also, this is an explicit reflection of students‘ responses collected from both students
IN05 and IN06, supports the findings above and shows the degree of interdependence
among the three concepts of e-learning, wiki, and collaboration:
“Yes, because recently the higher education in Saudi Arabia has demanded
the use of e-learning in all universities through both synchronous and
asynchronous learning. For this reason I think wiki will be a good
opportunity to meet the higher education requirements and will also help me
to acquire e-learning skills at the same time”.
“If the students want to learn with wiki technology that means they will
access wiki content electronically through using computers, the Internet and
then searching on websites, which helps them to acquire e-learning skills”.
There is evidence from students‘ contributions to the wiki pages indicating the
students‘ ability to work together in creating the wiki content, as shown in the
screenshot shown in Appendix 25.
According to the literature reviewed, strong evidence was found that was
consistent with these findings. Naismith et al. (2011) found that 30 out of 40 students
agreed that they had learned more collaboratively in wiki class than on their own. This
agreement on learning collaboratively shows the acquisition of e-learning skills as one
of the main skills among wiki users. Also, in the study of Al-Mohia (2008), it is seen
that the collaborative writing on wiki pages leads to development of e-learning skills
amongst students. Wheeler and Wheeler (2009) found that wiki users want to improve
their writing on wiki pages because of the fear of criticism from others, which is a
process that helps them practically to acquiring the skills that are required to use wiki
well.
In contrast, the negative engagement of the participants to work collaboratively
may lead to negative results regarding the use of wiki and then these results also will
reflects on students‘ acquisition of e-learning skills. In this regard, several studies
confirmed that students preferred to undertake individual work over collaboration using
wiki. Carr et al. (2007) concluded that some students are reluctant to use wiki or do
online course work. Elgort et al. (2008) indicated that a significant number of students
191

Ibraheem Alzahrani

Chapter 6: Discussions and Conclusion

thought that they could have done the task better on their own without collaborating
with others. As a result, this tendency toward individual learning may weaken the
acquisition of online collaborative skills.
Third axis: Sub-theme 3. Communication skills

The positive agreement with the items of this axis gives an indication on how
communication skills are acquired in relation to the use of wiki. Based on this, the data
collected about communication skills revealed that, within seven items that consisted of
the third axis of the questionnaire, the average students‘ responses had the lowest
average among the other three axes (2.974 compared to the average of the second axis at
4.161). In general, this result indicates the third choice from the Likert scale of ‗Neither
Agree nor Disagree‘. Descriptively, this means that the majority of the students did not
have enough skill, experience and knowledge to decide whether the use of multiple
channels of communications will help them in using wiki to learn biology or not. The
online communications among students was considered weak, thus, students seems to
be uninterested in communicating with each other electronically. This result can be
supported through the quantitative data collected by ‗questionnaire multiple choice
question‘ for the research question two: What is the extent of students‟ knowledge about
wiki technology? sub-question 7 from the questionnaire (please see Appendix 5), the
majority of students (13 out of 20) selected ‗face to face communication‘ as the most
suitable type of communication with group members compared to ‗synchronous and
asynchronous‘ communications as a form of e-communication. In other words, students‘
tendency to communicate face to face confirms their desire to use traditional
communication methods.
For more clarification, in the case of students at ABU (Al-Baha University), the
study conducted by Alzahrani and Woollard (2012) revealed that students had used wiki
for first time in their academic life, and their experience was very weak and limited in
some aspects (i.e., their ability to use the wiki was limited). Thus, students‘ ability to
use communications channels became very limited. This problem can be solved through
the use of wiki training programmes and by applying wiki technology in teaching in
various colleges at the university.
Reviewing the literature reveals that the findings of Cubric et al. (2008) are
inconsistent with the current results, since she found that students used wikis as a
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communication channel and a good way of communicating with the whole team. To
some extent a similar result was found in the study of Wu and Hsu (2013), whose
findings indicated that wikis provided students with opportunities to communicate with
each other and improve their language proficiencies. The previous results were positive
due to the familiarity of students with wikis, thus, the experience and skills that they
learned helped them to build a positive perspective of the wiki and allowed them to
benefit from it as a communication channel. Zorko (2009) agrees to with the present
results in terms of students‘ preference with communicating face-to-face. Three students
indicated that they did not use the wiki environment for communication with the group
members, as these communications were instead face to face.
Due to the importance of the electronic communication between students, whether
it is synchronous or asynchronous, the implication of these findings is that the benefit
from wiki as a learning tool will be very limited. As such, students operating at this
level of communication skill will face some difficulties when following their teachers
and peers during wiki use in learning.
Fourth axis: Sub-theme 4. Searching skills

Constructing the content of a wiki is based on the information that is collected by
students. This information is usually collected from various sources, thus, to construct
good content students must search for information from multiple and trustworthy
sources. The fourth axis in the Likert scale questionnaire aimed to find out whether the
students have the essential skills to search for information. The quantitative data
revealed that the average of 27 responses was 3.833 for the six items in this axis. These
items concentrated on discovering the extent of students‘ acquisition of searching skills.
The result confirmed that students have the ability to searching for information relating
to biology from various sources. Their participation on the wiki pages showed that the
learning materials added to wiki pages included indications of their searching skills.
The students built their answers in the light of using the wiki during the period of
applying it to their study. In general, almost half of the students had scores of nearly
four. This range according to the Likert classification matched the ‗agree‘ level in terms
of acquiring searching skills. These skills can be confirmed by evaluating the students‘
contribution to wiki pages. By looking at some examples, the screenshot taken
(Appendix 28) includes three instances of evidence supporting students‘ acquisition of
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‗searching skills‘. This evidence shows the quality, quantity and multiplicity of the
information sources. In this regard, the qualitative data collected from students‘ answers
to research question one clarify and are consistent with the findings mentioned above:
“Yes, using wiki will develop my ability to search for the information and
learn about the ways of changing the colour and the size of the font”
(IN12).
This was also echoed in the students (IN13) responses, which reflects the
importance of acquiring searching skills to students‘ learning (IN13):
“Using wiki will encourage me to search for the information and the new
learning materials; this task will help me to remember the biology
information for a long time”.
These findings are in line with the study of Turusheva and Turusheva (2006),
which stresses the necessity of web-searching skills among students. It is important for
students to acquire skills such as working independently and searching for information.
Loan (2011) revealed that students face various problems while searching online. One
of these problems was searching skills, with a percentage of 23.84%. Moskina (2013)
found that students were optimistic about their information searching skills. 50% of the
respondents evaluated their information searching skills as good. The disparity among
the findings of previous studies emphasises the importance of educating students on
how to find the information through developing their searching skills.

6.4

The stage after the use of wiki (the attitudes towards wiki)
The data that was collected regarding students‘ attitudes towards wiki represents

how the students perceived the wiki after actually using it during their classroom
sessions. The focus of the data is on how much the students thought that the wiki was a
suitable learning approach and to then note any advantages or shortcomings that they
noticed.
The duration of the study was six weeks. They had to learn how to use the wiki
and then overcome any obstacles that they might face. Thus, it was expected that their
response to the survey question would accurately reflect their attitudes towards the wiki
after they were allowed enough time to use it in their learning. During the six-week
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period of the study, the students used the wiki to learn six biology units. Their responses
about their attitudes towards using the wiki as a learning tool were varied. The variation
in the response of the students can be traced back to the variation in their previous
knowledge of the wiki and other factors.
One of the methods of gauging the attitude of the students towards using the
wiki in learning is to compare the results with their previous perceptions. As mentioned
at the beginning of this chapter, data about the students‘ perceptions was collected
during the first week of the study before they started using the wiki. This comparison
would offer twofold benefits, which would then support the current study: this allows us
to learn about the accuracy of the students‘ perceptions of the wiki and their acceptance
of using it as a learning tool by gauging their attitudes.
In order to discuss the students‘ results regarding their responses to the research
question (What are students‟ attitudes toward using wiki technology?), the findings
were categorised into two main ‗Emerging themes‘:
Emerging theme 1: Positive attitudes with subthemes of:
Sub-theme 1: Educational characteristics
Sub-theme 2: Impact on learners
Emerging theme 2: Negative attitudes with subthemes of:

Sub-theme 1: The Internet
Sub-theme 2: Experience and training
Sub-theme 3: The language
6.4.1

Emerging theme 1: Positive attitudes

The majority of responses, nearly 90% of the surveyed students, expressed a
positive attitude towards the wiki, particularly because of their satisfaction with its
educational characteristics and its impact on their learning, which includes the ability to
edit the content, add learning materials and delete or edit contributions. Moreover, the
students attributed their positive attitudes due to the free exchange of information,
knowledge and ideas. The students‘ positive attitudes were reflected in the response of
student EC05:
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“Another point I would mention is that wiki gives me the freedom to edit
and to change other people‟s contributions if I felt they were wrong, needed
modifying or did not relate to the biology topic. From my point of view, I
strongly support the idea of using wiki in learning”.
In order to discuss the positive attitudes in detail, two sub-themes should be
addressed both separately and simultaneously. These sub-themes as identified in
Chapter 5 (Section 5.4.3.1) are: ‗Sub-theme 1: Educational characteristics‘ and ‗Subtheme 2: Impact on learners‘.
Sub-theme 1: Educational characteristics

Regarding the first sub-theme, educational characteristics, all of the students
(n=14) expressed their positive attitudes towards wiki. Students stated several positive
characteristics of wiki as a result of their practical experience with them during the
research period (six weeks). Evaluating the data in this regard (for this sub-theme)
emphasises the positive attitudes towards wiki in two respects: first, the participation of
all students in the survey, and second, the richness of the information that they
mentioned. For the second part, students‘ responses included the educational
characteristics of wiki that they believed it was very important for them to learn. There
is evidence from students‘ responses supporting the importance of the educational
characteristics of wiki such as the response that was collected from student IN06:
“… It will be a good opportunity to exchange experiences and
information”.
And the response of student IN07:
“Wiki will allow us to search, understand, remember and discuss the
information with my group members in the classroom…promoting
searching and discovering of information”.
Also, from the quantitative data there is evidence that shows the desire of students
to use wiki in their learning, which can be considered as the basis of the positive
attitudes towards wiki. For example, the results of students in the weekly tests
(Appendix 18, and Table 5.16) revealed that the marks of the majority of students after
the use of wiki were higher than before they used it. In the context of the wiki
characteristics in education in particular, student EC06 voiced his beliefs:
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“I like using wiki in learning because I can go back to the wiki pages when I
want to read or compare with previous information through using the
“History” page. Moreover, I found this page to be very important for
students and wiki users because it is a useful information store”.
The positive attitudes also reflected the students‘ participation levels on the wiki
pages. For example, student EC03 stated:
“In my use of wiki while learning biology I can enumerate the benefits as
follows: I found them easy to use and to deal with. They are a good method
to share educational materials related to the biology topics with other
students, such as pictures, videos clips and text”.
The screenshot from the wiki site shows the student EC03‘s contribution on the
content page. This includes adding learning materials in a professional manner.
Reviewing the literature reveals that several studies are consistent with the present
findings regarding students‘ positive attitudes in terms of the wikis‘ educational
characteristics. Benckendorff (2007) found that the results indicate that most students
perceived wiki to be a flexible, convenient and fair pedagogical technique for learning.
The findings of the study conducted by Deters et al. (2010) agreed with the present
findings, concluding that the majority of students felt that the wiki was a useful tool for
teaching and learning. Only 4 out of 37 respondents disagreed that the wiki was a useful
learning tool and no respondents indicated strong disagreement with the statement.
Students felt even more strongly that wiki facilitated group learning and fostered
experiential learning. Elgort et al. (2008) found that students found wiki useful for
arranging information and sharing knowledge. Most students (88%) thought that the
group assignment provided them with a valuable learning experience. 94% of students
agreed or strongly agreed that this assignment provided them with a valuable learning
experience, with only one person strongly disagreeing.
Sub-theme 2: Impact on learners

The data revealed that, in their responses, the students focused on five aspects
directly related to their learning: academic achievement, collaborative learning,
acquiring learning skills, knowledge building and finally memorising the information.
Fourteen students expressed their attitudes, especially regarding its impact on their
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learning through the five aforementioned aspects. The data revealed that students
believed that the skill of finding the information from various Internet sites, in itself,
helped them to memorise the information, which was because of the personal effort that
they originally exerted in finding the information. At the same time, some students
stated that the search for information enriches the wiki pages with more learning
material, which aids the learning of all wiki users. For example, student EC06 stressed
that using the wiki helped his academic achievement; this is mainly due to the
interactive nature of the learning process between the students and their teacher and
among the students themselves on one hand and as a result of the benefit from the wiki
components on the other.
“Wikis have had a positive effect on my biology learning in terms of my
understanding of topics and increasing my academic achievement. This
progress can be attributed to several causes, such as wikis‟ characteristics
and the interaction between the teacher and students on one hand and
among students in wiki classes on the other”.
The positive attitudes towards the wiki in terms of its impact on learners
have been examined in previous literature. Several studies dealt with the five
aspects that are mentioned above: academic achievement, collaborative learning,
acquiring learning skills, knowledge building and memorising the information.
Johnson and Johnson (1994) conducted research on learning with wikis based on
875 case studies, showing that collaborative learning leads to better results, higher
achievement and greater productivity than working alone. In the studies of
Barkley et al. (2005); Alavi (1994), and Hughes and Narayan (2009) the findings
demonstrate that collaboration via wikis promotes and improves learning and is an
important factor in academic achievement. From these results it can be seen that
collaborative learning has been associated with higher academic achievement and
more positive attitudes towards the processes of learning. The other positive
attitude found related to building the students‘ knowledge, as in the study of the
Lyndsay (2006), which found that wikis help groups to come together to share and
create new knowledge. Also, the present findings agreed with the findings of
O‘Shea et al. (2007), who found that students believed that using wiki drew a
significant improvement over traditional textbooks. Nearly 55% percent of
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students either agreed or strongly agreed that their higher-level learning skills
were developed more through the Wikitext process than through their interactions
with traditional textbooks.
6.4.2

Emerging theme 2: Negative attitudes

After examining the data that was collected regarding the negative attitudes
towards the wiki, it was noticed that the negative attitude could not be attributed to the
wiki itself except ‗the language‘, but rather the secondary requirements. In other words,
most of the negative responses about using the wiki did not mention the negativity of
the wiki (i.e., its core structure, its suitability or the role and the functions of its pages).
The negativity was consistently caused by three factors classified as the sub-themes.
This, in order to discuss the negative attitudes in detail, these three sub-themes should
be addressed separately and simultaneously.
Sub-theme 1: The Internet
Sub-theme 2: Experience and training
Sub-theme 3: The language
Sub-theme 1: The Internet

Regarding the first sub-theme ‗The Internet‘ in particular, the students identified
the Internet as one of the main factors that caused them to have a negative attitude
towards using the wiki in learning, although the level of negativity varied in the
responses. Some students attributed this to the lack of Internet access inside or outside
the campus and to Internet outages. These factors are represented by selected comments
made by the students. For example the student EC03:
“Unfortunately, I had negative attitudes towards using wiki in learning due
to the lack of Internet in my house. Although I tried to access the wiki from
an Internet café and sometimes from my friend‟s house the difficulties I had
using wiki in the university made them not so useful to me”.
This finding agreed with the students‘ responses to the second research question
(supporting the quantitative data): What is the extent of students‟ knowledge about wiki
technology? It seems that the obstacles of using wiki caused these negative attitudes
among some students though the others had tried to overcome these obstacles. So, for
more clarification, the results to RQ2 revealed that 45% of the students found that the
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obstacles facing them during the use of wiki pages was due to disconnection from the
Internet or inadequate Internet speed. Also from the students‘ experience of the wiki and
from the data collected previously before the use of the wiki, the student IN05
considered that the urgent need for the Internet is one of the disadvantages of using the
wiki, which was also observed by Karhu (2011), and Mohammed (2010). Consequence,
this response represents a prior negative perception of the wiki in relation to the
Internet. This obstacle was found in the study of Cubric et al. (2008). He stated that
despite the ease of use of wiki that students had difficulties with remote access and the
speed of Internet connections. The implications of the Internet‘s deficiencies were stated
by Wu and Hsu (2013), who observed that a minority of students (5 out of 35)
complained that Internet access issues or the use of computers was the cause of their
late posting on wiki. All of the previous findings were the main reason behind the
students‘ negative attitudes towards wiki technology.
Sub-theme 2: Experience and training

This issue concerns the lack of experience and the shortage of training. These two
elements were observed during some of the students‘ activities when they used wiki.
Due to the experience that can be obtained through a training process and practice, the
following discussion will concentrate on the importance of students‘ training. The data
revealed that students‘ responses focused on the need and the importance of educating
the students through providing them with suitable training programmes in terms of how
to use wikis in education, how to benefit from its components and functions and finally
how to be in line with peers and teachers during its use in a session. The confirmation of
this finding came by Li (2012), who stressed that wiki technology training is necessary
for students to make better use of its features. Also, these requirements are important
and essential for wiki users. This was reflected in a number of students‘ responses,
which stressed the extent of the impact that both training and the experience had the
positive use of the wiki. For example:
“To be honest, and because it was the first time I had used wiki in my
learning, I found them to be of little benefit at the beginning. The reason
behind that in my opinion is that training students is an urgent need if wiki
is to be a successful educational method” (EC04).
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"To benefit from wiki technology students must be educated on this
technology” (EC01).
These negative attitudes were due to the lack of wiki experience among the
minority of students (14%3). This result was expected and not surprising because of the
pre-existing indicators represented by the students‘ perceptions of wikis (Section
5.4.1.1, Sub-theme 2: Limited). In other words, the overall frequencies of the students‘
prior experience of wikis were limited.
The implications of these findings emphasises the importance of focusing on the
urgent need to educate students to use the wiki. The literature indicates that having
enough information leads to effective use of the wiki as a learning tool and avoids
problems that may happen during the addition of learning material. This will help both
students and teachers to benefit from wikis. The study of Cubric et al. (2008) discovered
that students found using a wiki confusing to understand; they also found it difficult,
initially, to upload material and requested more training. The importance of training
wiki users was investigated by Mohammed (2010), who found that the results of the
trained experimental group led to achievement of a significant improvement in their
writing performance on the post-test compared to the pre-test (Writing Performance
Test). This significant result is due to the training programmes based on using wiki that
the experimental group had received. Although some wikis are easy to understand and
use, it is still important to have initial training sessions to allow people to become
familiar with this technology (Barajas and Frossard, 2012). Raman et al. (2005) also
stated that wikis cannot be used successfully without proper prior training. Another
agreement with the present findings in Chu‘s study (2010, p. 194) found that ―the
effectiveness of wiki application in learning and teaching depends on careful planning
and training of both students and instructors in order to familiarise them with the
technology‖.
In future wiki studies, it is recommended that students be provided with training
sessions before they are asked to start using it. Wikis are different from traditional word
processors, as students have to follow a certain syntax and format when editing the
contents.
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Sub-theme 3: The language

As described in Chapter 1, students learn biology in the Arabic language.
Moreover, they used the wiki as a learning tool, as it is provided in English. Some of the
students faced difficulties in dealing with the wiki, due to poor English language skills.
In particular, the wiki pages and icons used in the present study were designed in
English i.e. a wiki with different language versions. In this regard, students EC12 and
EC13 attributed their negative attitude towards using the wiki, as it is not supported by
the Arabic language. These attitudes have been reflected and supported previously from
the students‘ previous experiences of wiki. For example, student IN04 explained his
view by stating:
“I think the difficulty of dealing with wiki can be seen in terms of the
language, because some wikis are not supported by Arabic. Also the users
of wiki need to have at least the basic skills in using computers‖.
Similar problems have been found amongst wiki users in the literature (Chao and
Lo 2011; Monz, et al., 2011). The implications of these findings directly affect students‘
learning, in terms of using wiki properly. Therefore, to solve this problem there is an
urgent need to either design an Arabic version of wiki or to translate the English terms
and icons and then copy the design as an Arabic wiki interface.

6.5

Summary
This chapter has discussed the results of a study sample and compared it with the

findings of previous studies that have been conducted in the field of e-learning
specifically with regard to wiki applications. This discussion was carried out following
a thematic structure that discussed each theme separately. The present findings agreed
with many findings of previous studies. Moreover, a few studies were inconsistent in
their findings with the present findings due to the circumstances surrounding these
studies, e.g. the sample culture, the equipment and facilities used etc. Findings of the
previous studies came to prove and confirm the results of this study in regard to both the
quantitative and qualitative data that was collected. The findings concentrated on five
aspects relating to wiki technology as a learning tool, and the impact of using this
technology among the students. These aspects were students‘ perceptions and attitudes
towards wiki, achieving biological knowledge, acquiring e-learning skills and
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understanding wiki in several educational aspects. The overall findings were positive in
terms of the possibility of using wiki in learning with the importance of considering the
negative aspects that have been mentioned during the discussion of the findings.

6.6

Conclusion and recommendations
This research has investigated the impact of using wiki technology on learning

among a number of students at Al-Baha University. Its findings may reflect a general
picture of the e-learning environment at this university in particular and other
universities in Saudi Arabia in general, especially the emergent universities. The study
addresses this technology and how it can enhance university students‘ experience of
learning biology. The study also tried to achieve this aim through identifying the impact
of using wiki technology as a tool for teaching and learning to improve conditions and
learning opportunities among Saudi universities and also takes into account the desire to
provide evidence that can help to implement change.
Collaborative learning and constructivist theory was applied in this study in relation to
the learning environment for the participants and used the wiki platform as a learning
tool. The selection of these two elements among other learning styles and theories came
into being because of their suitability, as recommended by the previous literature
studies. Before, during and after the use of wiki in learning there were several issues
that had been observed, both negative and positive.
By analysing the research findings it can be concluded that, with regard to the students‘
previous experiences about wikis, the students‘ experiences revolved around three
levels of experience as described in Chapter 5. It is clear that students have a deep
understanding and good experience of wikis in terms of accessing the wiki pages, using
the components, treating the content and giving examples of wiki. The limitation of
students‘ experience of wikis was identified through their limited ability to deal with the
content in terms of modifying other contributions and through knowing the meaning of
this technology. A lack of students‘ experience of using wikis appeared in just two
responses; this may be attributed to having not used the wiki before. Students
considered that shortage or the lack of the basic requirements of the use of wiki as
disadvantages. Three factors can be considered as the main obstacles to the use of wiki:
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re-configuration of the class rooms, lack of equipment and Internet outage or
unavailability of this service.
These experiences reflected on their ability to search on the information via the
Internet and other sources. Students agree that wiki helps them to develop their
search skills. Additionally, it assists them in remembering the information and
highly motivates them to use the Internet. The data also revealed that there was
consensus from all students about the way that the wiki could be used to store the
information and then allowed them to find the information smoothly. Another
finding collected from students was that by exchanging information through using
wiki pages students believed that the wiki motivated students to learn more
effectively. The presence of students in groups in the wiki classes was the main
factor encouraging them to exchange learning materials and to benefit from
others' contributions.
A characteristic of the wiki among Web 2.0 is that it contains several pages, a
feature which was described by students as encouraging them to obtain biological
knowledge. The students also considered the multiplicity of wiki pages and its
content, as well as the technologically advanced feature of this tool as
motivational factors to use the wiki as a learning tool. Several benefits and
requirements were noted in the students‘ responses in this regard, remembering
the information and fixing it in the students‘ mind was repeated in their answers.
Controlling the group members and managing the discussion were considered
essential.
There was agreement among the majority of the students on the role of discussions
through the wiki pages or face-to-face in terms of correcting others‘ information or
adding new information and knowledge, and it can be noted that students‘ responses
enriched this part from the data about the impact of the discussion in the wiki class on
their learning.
The students described the advantages of wiki technology and their effect on their
learning. These advantages can be summarised as follows: promoting students to learn
more effectively, creating self-confidence, acquiring learning skills and new knowledge,
sharing the experiences and the ideas, searching for the learning materials and helping
teachers and students to save time and effort. This gives students the freedom to deal
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with the page content and, finally, encourages them to self-learn. The basis of building
wiki content revolves around the validity of the information. However, students in their
responses concentrated their fears on the construction of weak or untrustworthy content
due to incorrect information being added by students themselves or other anonymous
users.
The educational characteristics of wiki were varied among students‘ attitudes towards
this technology. They attributed their positive attitudes to having wiki, the ability to
store the information in its pages even though the users deleted or emended this
information. Moreover, students considered wiki a catalyst to search for the information
on the Internet. Also, there is the flexibility to move within the wiki pages, which
enables comparison between the learning materials. Finally, students found it very easy
to add visual, audio and written materials. Students also identified the positive attitudes
towards the impact of the wiki on their learning, namely: building knowledge,
increasing academic achievement, creating a spirit of collaboration to construct the
biology content, encouraging students to search for information from different sources
and acquiring e-learning skills while using the computer and the Internet.
Also there were negative attitudes towards the wiki among students‘ responses. Some
students attributed their negative attitudes to the unavailability of the Internet in the
university classes or at home. Another reason behind the negative attitudes was the lack
of knowing in terms of how to use wiki which was classified. The students‘ lack of
experience and training led to an important issue ‗time-management' while using wiki.
Overall, there is clear desire of students to use the wiki in learning shown in the findings
from the current research, with taking into account the importance of overcoming the
difficulties that have been discussed in the course of this conclusion. According to
previous results, a number of recommendations emerged. The next section shows the
main recommendations for higher education in the KSA and recommendations for
future research.
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Recommendations for higher education in the KSA

Based on the findings obtained in Chapter 5 and through the discussions of these
findings in this chapter a number of recommendations can be made with regard to the
future implementation of e-learning applications, especially wikis.
1- Recommendations relating to the results of the stage before the use of wikis. The
findings in this stage showed that the students‘ previous experiences were limited in
general (Section 5.4.1, Table 5.4). Therefore, to benefit from wikis or other Web 2.0
applications in the future, the students‘ experiences of these applications should be
improved in general (i.e., be at the ‗good‘ level at least). This goal can be achieved
through providing the students with intensive training programmes before they use any
of these applications in learning.
2- The students‘ perceptions of wikis were positive in general, and the findings give
an indication of the ability to use wikis in learning. Thus, these perceptions revealed the
urgent need for equipping classrooms and other university facilities (based on the
findings in in Section 4.7.5 Fourth axis, and Section 5.4.1.5 Sub-theme 3). One of the
most important issues is to provide a suitable number of computers and the Internet
providers with high speed and high quality. Making the Internet available for students
allows them to build their knowledge, which could increase and improve their
performances and experiences. This was supported and recommended by the study of
Alwan (2000) who emphasises the importance of providing Internet access at
educational institutions in order to support teachers and students to expand their
experience and skills.
3- In Section 5.4.1.4, the findings relating to the interaction among students revealed
the need to provide an opportunity for students to understand the process of working
within groups in order to benefit from each other. This can be achieved through
allowing students to apply a collaborative learning structure.
4- Trusting the content of wikis was the main concern, which referred to the results
of students‘ perceptions of wikis as in the findings in Section5.4.1.5 (Sub-theme 2). As
such, it is very important to create content that is characterised by reliability and
credibility with supervision and monitoring by the teacher.
5- The recommendations emanated from the results of stages seen ‗during the use of
wiki‘. Based on the findings in Section 5.4.2.1 Emerging theme 1, and Table 5.7,
students focussed on use of the written materials on wiki pages with a little attention
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paid to other kinds of learning materials. As a result, it is very important to educate and
train students to use other learning materials (audio-visual materials, e.g. movies),
especially when we know that visual materials make wiki pages more attractive. This
recommendation was stressed by Abebe (2011), who stated that the use of visual
materials makes the meaning of the words memorable and long lasting in students‘
minds.
6- The necessity of overcoming the difficulties such as the lack of the basic
requirements to use wikis such as the Internet, computers and training programmes will
help students to benefit from wikis. However, the findings contained in Sections 4.7.5,
Fourth axis, and Section 6.4.2 revealed several obstacles that face students during the
use of wikis. These obstacles should be perceived and then eliminated through
appropriate budget allocation.
7- Students assessed their posts in wiki pages in its entirety as a 'sometimes' referring
to the findings in Table 5.9, and Table 5.10. To encourage students to participate
effectively, teachers and decision-makers in university governance should motivate
students materially and morally through various methods of educational stimulation.
8- The quantitative findings in Section 6.3.2 evidenced the positive effect of using
wikis on students‘ academic achievement. In the light of this result, other department
(colleges, schools) should consider using wikis as a learning tool.
9- There are other quantitative findings in Section 5.4.2.1 ‗Emerging theme 5‘ that
relate to encouraging students to use e-communications in order to facilitate contact
(e.g. e-mail). Each student should have at least a university email address and this
should be one of the requirements when they enrol.
10- Also there are recommendations following the wiki‘s use, which arose due to the
evaluation of students‘ results after six weeks of using the wiki. ‗The stage after the use
of wiki‘ represents the students‘ attitudes towards wiki technology, and the findings of
this stage (Section 5.4.3.1) were positive. As such, it is very important to continue
encouraging students to use wikis to learn biology and in other academic curricula.
11- Because of the students studying in the Arabic language, the findings in Section
5.4.3.2 Sub-theme 3 showed that some students spend too long trying to use the English
labels of the wiki icons and to contribute to the wiki pages. As a result, the workers in
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the ICT, or other departments interested in programming at ABU, should try to translate
these terms or design an Arabic wiki interface.
12- There is also a recommendation to those responsible for ABU to help students
who do not have the ability to access the Internet from their houses-for any
circumstances-by providing free Internet subscriptions. This recommendation came as a
reflection of the findings in section 4.7.5 First axis, and Section 5.4.3.2 Sub-theme 1.
Based on the findings obtained from the present study, an important message can
be formulated from these findings for the officials in the higher education sector. These
findings lead us to identify the role and strategies of the teachers and the lecturers. The
conclusion of the findings reveals that teaching and learning through the use of wiki
technology as one of the Web 2.0 applications leads to positive results in most aspects
of the educational process. Developing and enhancing the learning process through
helping students to overcome the educational obstacles can be considered as the key
role of the teachers and the lecturers. With respect to the use of the wiki in higher
education, teachers must emphasise the urgent need to educate students to use the wiki
as an example of the new technology in learning. The implications of these findings
directly show that wikis can affect the progress of the students‘ learning and
significantly affect their achievement. Due to the importance of the communication
between students and teachers, the teachers should be encouraging students to
communicate with the teachers and with each other electronically. Using and/or the help
in establishing new e-learning tools (i.e. online courses) can be considered as part of the
teachers‘ roles. These courses in the field of e-learning emerged to serve the educational
process such as massive open online courses (MOOCs). MOOCs use Web-based tools
and environments-referred to as platforms-to deliver education and classes in a new
paradigm without regard for geographic boundaries and time zones and to much larger
audiences-in fact, tens of thousands of students (Powell and Yuan, 2013). MOOC aimed
at large-scale interactive student participation and open access via the Internet. In
addition to traditional course materials such as videos, readings and problem sets,
MOOCs provide interactive user forums that help build a community for the students,
professors, and teaching assistants (TAs) (Parr, 2013; and Daniel, 2012). MOOCs are a
recent development in distance education. Other types of the online courses emerged
such as; information and communication technologies (ICT), computer-based
instruction (CBI), technology-enhanced learning (TEL), computer-assisted instruction
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or computer-aided instruction (CAI), computer-based training (CBT), internet-based
training (IBT), virtual learning environments (VLE) and as it called online education or
virtual education, web-based training (WBT).
6.6.2

Recommendations for future research

1- The study was limited in terms of the duration ‗six weeks‘, this period may have
been too short for students to become comfortable interacting with each other in wiki
classroom and to understand how to use wiki in learning. A longer period suggested
may give better results, so the interactive process can be more deeply.
2-In the present study the students used the wiki technology to learn the biology
curriculum, thus, applying similar studies to another curriculum may lead to different
findings. Taking into account the suitability of the main issues and elements applied in
the current study such as the learning theory and the learning environment when
applying similar studies.
3- Conducting a similar study using a wiki application with another application of
Web 2.0 such as blogs and forums, in order to compare the impact of these applications
on students' biological knowledge. Thus, applying a study as such may provide
evidence on which of these applications give a positive results better than the other on
the learning process.
4- The wiki is a relatively new tool for learning purposes in ABU and the interface is
still in English, as previously stated. The unfamiliarity of this new technology may
influence users‘ willingness to use wikis. Having more time and experience with the
new technology as well as translating the interface into Arabic may improve interaction.
This recommendation may also benefit Arabic students who are using wikis in learning
worldwide.
5- Similar studies could be conducted to examine the impact of wiki on different
undergraduate levels, such as students on the first (year 1) or on the last academic level
(year 4). The difference on students‘ academic levels gives different results due to the
difference in the experiences of dealing with the Web 2.0 applications.
6- Reviewing the literature revealed that most of the previous studies concentrated on
the collaborative writing process. However, the present study concentrated on five
elements, including collaborative working. It may be better for further studies if there
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was a focus on one of the elements addressed by the current study, such as acquiring elearning skills.

6.7

Further work

The findings of this study revealed that there is a need of further research which can
clarify the impact of the use wiki in learning among students and teachers in Saudi
universities in different circumstances from the present study (i.e. different curricula,
different academic levels and with female students). Additionally, the results of this
study revealed the existence of a number of elements that have a negative effect on the
use of the wiki (obstacles and barriers). Thus, there are needs to investigate the impact
of wikis in learning in light of overcoming of these obstacles and barriers in ABU and
with the same academic level of the students. Furthermore, it is necessary to educate the
University‘s students about the concept of e-learning and its applications through
training programmes and the workshops.

6.8

Limitations of this study

There are a number of limitations of this study. The research was conducted at one of
the higher education institutions in the KSA; this institution ‗ABU‘ is representative of
all other similar institutions in the Ministry of Higher Education. The study sample was
the male students from the second level of the science school at ABU. The researcher
included only male students in the research sample because of the difficulty of
involving the female students according to the policy of the education system in the
KSA. This research was conducted in the second semester of the academic year
2012/2013 and the data was obtained during the study period. One drawback of this
study that needs to be highlighted is the sample size. The number of students who
participated in this study were (n=31). As in every study, these results form an image of
the population. In order to acquire safer and more confident results, further studies have
to be implemented, and of course, the sample size should include more than
31respondents. Due to the small sample size, the results cannot be extrapolated widely
to contexts that are unlike the instructional situations described here. As such, more
research on wikis‘ instructional and learning possibilities is encouraged, which can help
us to build a larger knowledge base. In future research, the researcher recommends
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including a larger number of participants. Compared to traditional learning styles, the
present study‘s use of the wiki technology helped the lecturer and the students to save
time and effort. Moreover, each participant could learn from home, Internet café or any
place they may access and connect to the Internet. A future study would benefit from
analysing the time and place of student access to the wiki. Students using the wiki built
their knowledge and collected the information relating to the biology topics from a large
variety of sources including the Internet. This study did not identify the source of
students‘ learning. A future study could identify this important area.

6.9

Final summary statement

The present study sought to examine the impact of wiki technology on students‘
learning at ABU. The findings presented clear evidence on the possibility of using the
wiki as a learning tool at the university level in general and at ABU in particular. The
findings revealed that the wiki technology components and its pages helped the students
to acquire the e-learning skills. Students after six weeks of the use of the wiki became
more interested in searching and collecting the information and knowledge about the
biology topics whether via the Internet or any other sources. The use of a CLE in the
present study has a positive effect on students‘ discussions with each other. The study‘s
findings before and after using the wiki indicated that technical aspects of wiki
technology has an influence on the students‘ perceptions of the wiki, and despite the
obstacles faced by the students during the use of the wiki, such as the Internet and
computers, they were able to find temporary solutions via the Internet cafés. Students'
attempts to access the wiki gave strong evidence of the students' desire and satisfaction
to continue the use of the wiki as a learning tool during the research period. The study
applied the constructivist theory which is integrated with the collaborative learning in
helping students to construct their biological knowledge. It is also observed that
students found the use of the wiki helpful to them to achieve and improve biological
knowledge that has been reflected in their results in the weekly tests. According to the
previous findings collected, the discussions among students via the wiki pages or faceto-face in the wiki class allowed students to build several aspects in their educational
life such as modifying and correcting any information that might be incorrect, creating,
self-confidence and self-assessment. Students in general had a good technology selfefficacy in the wiki environment. Finally, a key advantage of the case study applied in
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the present study is triangulation. This means that reliability of the findings is checked
by other findings collected from different sources in this study; these sources are the
five data collection instruments.
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Appendix 1: Interviewer-administered questionnaire for pilot study
Consent to participate in interview
Dear student
I am Ibraheem Alzahrani a PhD student in school of education, Southampton University, The
United Kingdom. I am currently doing a pilot study to collect the data on the subject ―The
impact of using wiki technology in learning biology among Al-Baha University students:
perceptions, knowledge, e-learning skills and attitudes‖
I will be grateful if you could participate in my study. Your contribution in this study will help
me to know the current status of the students at Al-Baha University. In terms of identify the
extent of their knowledge about wiki technology, In order to find out the possibility of using
wiki technology as a learning method. I will ask you a few questions and your respondents will
be recorded on a questionnaire form. The interview is about 25 minutes long. You have the right
to withdraw from the study at any time, including during follow-up. Your answers will be used
for this study purposes.
Please note that, we will use a type of questionnaire called Interviewer-administrated
questionnaire, this type based on that I will ask and you answer then your answers will write
down on the questionnaire sheet.
Thank you for your input. I will start with the first question.
Researcher: Ibraheem Alzahrani
Southampton Education School, Southampton University, the United Kingdom
E-Mail: attfe2003@hotmail.com
Iaa1e10@soton.ac.uk
Mobile: 0504584485
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انًشبسكخ فً انًمبثهخ
عضٌضي انطبنت.
انسالو عهٍكى ٔسدًخ هللا ٔثشكبرّ.
ٌسعذًَ اٌ اسجت ثك فً ْزِ انًمبثهخ ٔاسًخ نً اٌ الذو نك َفسً ْٔذفً يٍ انذساسخ.
اَب انجبدث اثشاٍْى عجذ هللا انضْشاًَ  ,طبنت نًشدهخ انذكزٕساِ فً جبيعخ سبٔثًٓجٕد ثجشٌطبٍَب .ادبٔل فً ْزِ انذساسخ
انزٕصم انى يعشفّ اثش اسزخذاو رمٍُخ انٌٕكً فً رعهى يبدح االدٍبء ثٓذف اٌجبد اسهٕة اخش نهزعهى عٍ االسهٕة انزمهٍذي
انًزجع دبنٍب فً انجبيعخ.
خالل ْزِ انًمبثهخ سٕف الٕو ثطشح يجًٕعخ يٍ األسئهخ عهٍك ٔسٕف رمٕو ثبإلجبثخ عُٓب يب ايكٍ رنك  .سٕف ٌسزغشق
صيٍ انًمبثهخ فً دذٔد  52دلٍمّ ٔسٕف ركٌٕ اجبثزك سشٌخ ٔسٕف رسزخذو فمط نغشض انذساسخ انذبنٍخ .يشبسكزك ًْ
طٕاعٍخ ٔنك انذك فً االَسذبة يٍ انًشبسكخ فً ٔلذ يٍ غٍش اي رأثٍش عهٍك يٍ انُبدٍخ انذساسٍخ .
اسى انطبنت (اخزٍبسي)......................................................................:
انزٕلٍع..........................................................................................:
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1- Do you have a personal computer/laptop?
Yes ( ) No ( )
2- In which of the following you often use the computer?
Internet café (
) Home (
) Others ( )
3- Practically, to what extent your knowledge of the Internet?
Excellent ( )
Average (
)
Fair ( )
4- Usually, where do you go online from?
University ( ) Internet café ( ) others (

)

5- How would you describe your level in editing?
Very good ( ) Good ( ) Satisfactory ( )
6- Which of the following types of learning you prefer?
Collaborative learning ( ) Individual Learning ( )
7- Do you know synchronous and asynchronous learning?
Yes ( ) No ( )
8- How useful would you describe web sites that allow the user to construct the content?
Very useful ( ) Somewhat useful ( ) Not at all useful ( )
9- To what extent you understand the term wiki?
Good understanding ( ) Somewhat understand ( )

Don't understand (

)

10- Do you know Wikipedia?
Yes ( ) No (
)
11- What is the current leaning style in your academic learning?
Traditional Learning (
) E-Learning (
)
Blended Learning (

)

12- Do you believe that the current teaching style is suitable?
Yes ( ) No (
)
13- Do you have the desire to study via other teaching style?
Yes ( ) No (
)
14- In general, how do you describe the University role regarding to E-Learning?
Very satisfied ( ) Somewhat satisfied ( ) Unsatisfied ( )
15- How would you describe the availability of the computers in the University
Available ( ) Somewhat Available (
) Not Available ( )
16- How would you describe the availability of the Internet in the University?
Available ( ) Somewhat Available (
) Not Available ( )
215

Appendices
Appendix 2: Interviewer for the main study
Consent to participate in interview
Dear student
I would like to welcome you and thank you for your participation in this interview, before we start let
me to introduce myself and to give you some information about my study and the aim of the study and
how the interview will be conducted.
I am Ibraheem Alzahrani a PhD student at Southampton Education School, Southampton University
in the United Kingdom. My study aims to investigate the impact of using wiki technology in learning
biology among Al-Baha University students. During the interview I have several questions to ask you
related to the wiki technology in order to find out your perceptions of this technology. The interview
will take approximately 25 minutes. Your answers will be treated in strict confidence in accordance with
the Data Protection Act, and used for the research purposes only. Your participation is voluntary. If you
decide to participate, you are free to withdraw your consent and discontinue participation at any time. Your
decision whether or not to participate will not affect your course of study.

Your name (voluntary):………………………………………….
Signature:………………………………………………………….
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انًشبسكخ فً انًمبثهخ
عضٌضي انطبنت.
انسالو عهٍكى ٔسدًخ هللا ٔثشكبرّ.
ٌسعذًَ اٌ اسجت ثك فً ْزِ انًمبثهخ ٔاسًخ نً اٌ الذو نك َفسً ْٔذفً يٍ انذساسخ.
اَب انجبدث اثشاٍْى عجذ هللا انضْشاًَ  ,طبنت نًشدهخ انذكزٕساِ فً جبيعخ سبٔثًٓجٕد ثجشٌطبٍَب .ادبٔل فً ْزِ انذساسخ
انزٕصم انى يعشفّ اثش اسزخذاو رمٍُخ انٌٕكً فً رعهى يبدح االدٍبء ثٓذف اٌجبد اسهٕة اخش نهزعهى عٍ االسهٕة انزمهٍذي
انًزجع دبنٍب فً انجبيعخ.
خالل ْزِ انً مبثهخ سٕف الٕو ثطشح يجًٕعخ يٍ األسئهخ عهٍك ٔسٕف رمٕو ثبإلجبثخ عُٓب يب ايكٍ رنك  .سٕف
ٌسزغشق صيٍ انًمبثهخ فً دذٔد  52دلٍمّ ٔسٕف ركٌٕ اجبثزك سشٌخ ٔسٕف رسزخذو فمط نغشض انذساسخ انذبنٍخ.
يشبسكزك ًْ طٕاعٍخ ٔنك انذك فً االَسذبة يٍ انًشبسكخ فً ٔلذ يٍ غٍش اي رأثٍش عهٍك يٍ انُبدٍخ انذساسٍخ .
اسى انطبنت (اخزٍبسي)......................................................................:
انزٕلٍع..........................................................................................:
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ثشىًػبَ؟ٟى٠ٌٛخا١ٕ ِبخجشرهػٓرم-1
1- What is your experience of wiki technology in general?
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
.ٌّبراالٚ,بء؟ٌّبرا١ُِبدحاالدٙفٚلذرذفضن ٌذساسخٟى٠ٌٛ ً٘رؼزمذأْرؼذدطفذبدا-2
2- Do you think the multiplicity of wiki pages may motivate and encourage you to learn and
understand biology?Why, or why not?
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
……………………………………………………………………………………………………… ....
؟ ٟٔٚبساداٌزؼٍُاالٌىزشِٙاوزسبةٍٝسبػذنػ٠فُٛس١ٍاٌزؼٟفٟى٠ٌٛ ً٘رؼزمذأْاسزخذاَا-3
3- Do you think the use of wiki pages will helpyou to acquire e-learning skills?
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
بء؟١غِبدحاألد١اضِٛٞثش٠فٛػخسّٛهً٘اٌؼًِّغاٌّج٠سأٟ ف-4
4- In your opinion, does the work within group will enrich the content of biology?
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………………………………………………………….......…
بء؟١رؼٍُِبدحاألدٍٝسبػذنػ٠إٌّبلشبدٟ ً٘رؼزمذأْاٌّشبسوخف-5
5- Do you think participating in discussions helps your biology learning?
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
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خٔظشن؟ٙجِٟٚٓى٠ٌٛبداسزخذاَا١جبث٠اٟ٘ ِب-6
6- What are the advantages of using wiki in your point view?
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
.…………………………………………………………………………………………………………...
خٔظشن؟ٙجِٟٚٓى٠ٌٛئاسزخذاَاِٚسبٟ٘ ِب-7
7- What are the disadvantages of using wiki in your point view?
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………….……………………………………………………………………………………
ْاداحِٕبستٌٍزؼٍُ؟ ٛى٠ّىٓاْ٠ٟى٠ًٌٛ٘رؼزمذاْا،شا١ أخ-8
8- Finally, do you think that the wiki can be an appropriate tool for learning?
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

اضبفبدٞها٠ًٌ٘ذ

Do you have further information

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………….
اشىشٌهِشبسوزه

I appreciate your participation
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Appendix 3: Questionnaire 5-point Likert scale
Please read each statement and indicate the extent to which you agree or disagree. Tick your
responses.
اٌّمبثًٌىًٚاٌّىبْإٌّبستٟضغاشبسح√فٛبسِبرشاِٖٕبسجبٌهث١اخزٚخ١ٌساألسثؼخاٌزبٚاٌّذبٟخف١ٌلشأٖاٌفمشاداٌزبٝشج٠
:ٍٟ٠وّب5ٌٝا1ثرّثًاٌفمشاداالسلبَِٓ١د.فمشح
1

2

3

4

5

Strongly Disagree

Somewhat

Neither Agree

Somewhat Agree

Strongly Agree

اعبسض ثشذح

Disagree

Nor Disagree

اعبسض انى دذ يب

يٕافك انى دذ يب

يٕافك ثشذح

يذبٌذ
 .ٟى٠ٌٛلغاِٛبساداٌزؼٍُثبسزخذاَِٙ:يٚساألٛاٌّذ

First axis: Wiki skills.
اٌفمشح

No

Statement

1

It is easy to log in to the wiki site
ٌخٛٙثسٟى٠ٌٛيٌظفذبداٛغاٌذخ١اسزط

2

I can add visual and written materials to wiki pages
)س–ِمبطغٛ(طٟى٠ٌٛطفذبداٌٝسبئظِزؼذدحاٚغاضبفخ١اسزط

3

Using wiki increases my productivity in writing biology
content
بء١االدٜٛوزبثخِذزٟفٟز١ذِٓأزبج٠ض٠ٟى٠ٌٛٔظبَا

4

The simplicity of the wiki system makes it easier to
construct the biology content
بء١االدًٜٛثٕبءِذزٙجؼًِٓاٌس٠ٟى٠ٌٛخا١ٕثسبطخاٌزؼبًِِغرم

5

Using wiki helps me to learn biology
بء١رؼٍُاالدٍٝػٟٔسبػذ٠ٟى٠ٌٛاسزخذاَا

6

I know how to post my comments to the wiki pages
ٟى٠ٌٛطفذبداٟمبدف١ٍخاضبفخاٌزؼ١ف١اٌّؼشفخثىٌٞذ

7

I can take advantage of the main wiki pages (content
page, discussion page)
)إٌّبلشخ-ٜٛ(اٌّذزٟى٠ٌٛاٟخف١ظبئفاٌظفذبداالسبسٚذِٓ١اسزف

8

History page helps me to review the old contributions
ّخ٠اسزؼشاعاٌّسبّ٘بداٌمذٍٝػٟٔخرسبػذ٠طفذخاٌزبس
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 .ٟٔٚبساداٌزؼٍُاٌزؼبِٙ:ٟٔساٌثبٛاٌّذ
Second axis: Collaborative learning skills.
اٌفمشح

No

Statement

1

Working with a group motivates me to best learning
ًرؼٍُأفضٍٝػٟٔذفض٠ػخّٛاٌزؼٍُداخًِج

2

I am encouraged to discuss because of my group
ًإٌّبلشخداخًاٌفظٍٝػٟٕشجؼ٠ ػخِٛجٟفٞدٛجٚ

3

Learning in a group encourages me to search for the
information
ِبدٍٛاٌجذثػٓاٌّؼٍٝػٟٔذفض٠ػخِّٛجٟاٌزؼٍُف

4

Learning in a group encourages me to search for the
information
ِبدٍٛاٌجذثػٓاٌّؼٍٝػٟٔذفض٠ػخِّٛجٟاٌزؼٍُف

5

I feel a wiki class is competitive when work with
groups
ػخّٛٓافشاداٌّج١ثٟاشؼشثبٌؼًّاٌزٕبفس

6

I do not feel lonely in the wiki learning environment
خ١ّ١ٍاٌزؼٟى٠ٌٛػبداِّٛجٟخف١ٔدذاٛالاشؼشث

7

I can solve the problems related to the use of wiki when
I discuss them with the group members
اسزخذاَٟفٟٕٙاجٛرٟغدًاٌّشبوًاٌز١ػخاسزطِّٛغافشاداٌّج
ٟى٠ٌٛا

8

I can solve the problems related to information
searching when I discuss that with the group members
اٌجذثػٟٓفٟٕٙاجٛرٟغدًاٌّشبوًاٌز١ػخاسزطِّٛغافشاداٌّج
ِبدٍٛاٌّؼ

9

Members' contributions lead me to increase my
knowledge of the biology content
اٌذسطٜٛثّذزٟذِِٓؼشفز٠ٓرض٠ِسبّ٘بداالخش
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 .ِٓشِزضا١اٌغٚاطًاٌّزضآِٛبساداٌزِٙ:ساٌثبٌثٛاٌّذ
Third axis: Communication skills.
اٌفمشح

No

Statement

1

E-mail helps me to interchange the biology content with
the other students
ٓ٠اٌّمشسِغاالخشٜٛرجبديِذزٟفٟٔٚذاالٌىزش٠اسزخذَاٌجش

2

wiki system motivates me to communicate with the
other students
ػخٌّٛالرظبياٌّسزّشثأفشاداٌّجٟٔخفض٠وأداحرؼٍُٟى٠ٌٛٔظبَا

3

I can use multiple channels to communicate with the
group members
ػخ ّٛادِزؼذدحٌالرظبيثأفشاداٌّجٕٛاسزخذَل

4

The use of multi-communication methods leads to
construct better content for biology
بء١افضًٌألدًٜٛثٕبءِذزٙس٠سٍخارظبيٚاسزخذاَاوثشِٓ

5

The use of wiki mail makes me feel positive about
confidentiality and privacy
خ١طٛاٌخظٚخ٠اشؼشثبٌسشِٟٕٔبدألٌٍٕٛمًاٌّؼٟى٠ٌٛذا٠اسزخذَثش

6

Synchronous communications facilitate me to connect
with the group members
ػخ ّٛخافشاداٌّج١ًاالرظبيثجمٙس٠ ِٓاالرظبياٌّزضا

7

Asynchronous communications facilitate me to connect
with the group members
ػخ ّٛخافشاداٌّج١ًاالرظبيثجمٙس٠شِزضآِ١االرظبياٌغ
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ِبد ٍٛبساداٌجذثػٓاٌّؼِٙ:ساٌشاثغٛاٌّذ
Fourth axis: Searching skills.
اٌفمشح

No

Statement

1

I can determine the suitable sources for the biology
topics
بء ١غاالد١اضٌِّٛبدإٌّبسجخٍٛذِظبدساٌّؼ٠غرذذ١اسزط

2

I have the ability to look for the information in several
ways
ِبدِٓػذحِظبدس ٍٛاٌجذثػٓاٌّؼٍٝاٌمذسحػٌٞذ

3

The multiplicity of the sources allows me to ensure the
veracity of the information
 ِٟبرٍٛاٌزأوذِٓطذخِؼٍٝػٟٔسبػذ٠رؼذداٌّظبدس

4

I can support my information by visual, written and
lesson materials
ػخ ّٛاٌّسٚءحٚاٌّمشٚخ١ثبٌّظبدساٌّشئِٟبرٍٛغدػُِؼ١اسزط

5

I asked my group members to help me when searching
for the biology information
الغاالٔزشٔذ ِِٟٛبدفٍٛػخػٕذاٌجذثػٓاٌّؼّٛٓثأفشاداٌّج١اسزؼ

6

I test the validity of my information by going back to
more than one source
اوثشِِٓظذس ٌٝعاٛثبٌشجِٟبرٍٛاخزجشطذخِؼ

7

I can determine the suitable sources for the biology
topics
بء ١غاالد١اضٌِّٛبدإٌّبسجخٍٛذِظبدساٌّؼ٠غرذذ١اسزط

224

1

2

3

4

5

Appendices
Appendix 4: Questions of the weekly tests
انًٕاضٍع ٔاالسئهخ نًبدح األدٍبء خالل سزخ اسبثٍع
االسجٛع اٌّٛضٛػبد
1

اٌخٍ١خإٌجبر١خ

2

اٌّذبًٌ١

االسئٍخ
/1ػشفاٌخٍ١خاٌذ١خ؟ 

/2لبسْفٟجذٚيثٓ١اٌخٍ١خإٌجبر١خٚاٌخٍ١خاٌذٛ١أ١خ؟
ِ/1بٟ٘أٔٛاعاٌّذبًٌ١؟ 

/2اروشثالثخِٓطفبداٌّذبًٌ١اٌغش٠ٚخ .
/3إٌٝوُلسُرٕمسُاٌّذبًٌ١ػٍٝدستسٍٛناٌّزاةفٟاٌّز٠ت؟
1-ِبرا٠ؼٕٟاٌضغظاألسّٛصٞ؟ 

3

2-ِب٘ٛدٚساالسّٛص٠خفٟد١بحإٌجبر١خ؟ 
3–األسّٛص٠خٟ٘أزمبي :
األسّٛص( ٞأ)اٌّبء 
(ة)اٌجسّ١بداٌّزاثخ 
(ج)اٌغبصاد 
(د)اٌطبلخ
/1طفو١فرزُػٍّ١خرششةإٌجبربدٌٍّبءٚاالِالحاٌّؼذٔ١خاٌزائجخف .ٗ١

4

اٌزششة

5

اٌؼاللبد
اٌّبئ١خ

6

االٔضّ٠بد

/2ًٌٍ٘زششةػاللخثبِزظبصإٌجبدٌٍّبء؟ 
/3ًّ٘٠ىٌٓؼٍّ١خاٌزششةأْرزُفٟاألٚساقٚاٌجزٚس؟
1-أوًّاٌجٍّخاٌزبٌ١خ :
ِؼذيإٌزخ٠ضداد :
(أ)فٟٚجٛداٌضٛء .
(ة)إٌجبربداٌّغّٛسحفٟاٌّبء .
(ج)ػٕذِبرىْٛدسجخاٌذشاسحػبٌ١خ .
(د)فٟٚلذ٘طٛياٌّطش .
2-أِٞٓإٌظش٠بداٌزبٌ١خالّ٠ىٓأْ٠فسشطؼٛداٌّبءٚاٌزائجبدفٟاألشجبساٌؼبٌ١خ .
(أ)ٔظش٠خاٌزؼشقٚاالِزظبص .
(ة)ٔظش٠خاٌضغظاٌجزس .ٞ
(ج)ٔظش٠خاٌخبط١خاٌشؼش٠خ .
(د)ٔظش٠خاٌزّبسهٚاٌزالطك.
/1ِب٘ٛاألٔضُ٠؟ 

/2أٓ٠رٛجذاألٔضّ٠بدفٟإٌجبد؟ 
/3فٟأٞدسجبداٌذشاسحالرؼًّاالٔضّ٠بد؟

اسزبراٌّبدح/د.سؼ١ذاٌسىبسٞ
اٌجبدث/اثشاُ٘١اٌض٘شأ ٟ
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The topics and the questions for six weeks teaching
Week

Topic

Questions

1

Plant Cell

1- What does Living Cells means?
2- Compare between plant cell and animal cell.

2

Solutions

1- What are the sections of solutions?
2- Write three of Emulsion Solutions characteristics.
3- What are the types of solutions according to the solute
behaviour

3

Osmotic

1- What does osmotic mean?
2- What is the role of osmotic in plant life?
3- Osmosis is the diffusion of:
(A) Water
(B) Solute particles
(C) Gases
(D) Energy

4

Absorb

1- Describe how plants absorb and transport water and mineral
salts?
2- Can a tree's leaves absorb water just like its roots?
3- What are the three factors that involved in the upward
movement of water in plants

5

Plant Water
Relations

1- Complete the following sentence:
Rate of transpiration increases ________.
(a) when there is no light
(b) in water
(c) when temperature is high
(d) in rainy season
2- Which of the following theory cannot explain the ascent of
sap in tall trees?
(A) Root pressure and Transpiration pull
(B) Root pressure and capillarity
(C) Capillarity and Transpiration
(D) Capillarity and physical force theory

6

Enzyme

1What are the enzymes?
2Where in the plant are most enzymes located?
At what temperature do plant enzymes work best?

Biology lecturer: Dr Said Alsokari
Researcher: Ibraheem Alzahrani
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Appendix 5: Questionnaire ‘multiple choice questions’
This method is designed to measure the extent of students‟ knowledge about wiki technology
 ٟى٠ٌٛبطِؼشفخاٌطالةثب١طّّذ٘زٖاالداحٌم
 .9-1خِٓ١خثبٌٍغخاٌؼشث١ٌبسإٌّبستِٓاألسئٍخاٌزب١ياالخزٛضغدائشحد
In the following multiple choice questions, please circle the correct answer from 1-9

1- Which of the following materials helped you to improve your knowledge?
بء؟١شِؼشفزهثّبدحاالد٠ٛرطٍٝخسبػذنػ١ٌاداٌزبٌّٛاٞأ
1- Written materials
ثخٛاداٌّىزٌّٛا
2- Audio-Visual materials (e.g., movies)
ٛ٠ذ١خوّمبطغاٌف١رٛاٌظٚخ٠اداٌجظشٌّٛا
3- Photos and graphics materials
ِبدٛاٌشسٚسٛاٌظ

-1
-1
-2
-3

2- During your use of wiki to obtain knowledge what are the obstacles that faced you?
زه؟ٙاجٟٚاٌؼمجبداٌزِٟ٘بٟى٠ٌٍٛخالياسزخذاِه
1- Obstacles related to the Internet service
ػمجبدرزؼٍكثخذِخاالٔزشٔذ
2- Obstacles related to the computers
رشٛ١ضحاٌىّجٙػمجبدرزؼٍكثأج
3- Obstacles related to the search for
ِبدٍٛػمجبدرزؼٍكثبٌجذثػٓاٌّؼ
sources of biology information

-2
-1
-2
-3

3- How would you assess your posts in the discussion page in order to build your
knowledge of biology?
بء؟١اٌّؼشفخاٌّزؼٍمخثبألدٍٝيػٛطفذخإٌمبشِٓاجًاٌذظُِٟشبسوبرهف١فرم١و
1- Consistently contribute (daily)
ِٟٛ٠اسبُ٘ثشىً
2- Sometimes (more than two times per
)ب١ػٛٓاسج١بٔب(اوثشِِٓشر١اسبُ٘اد
week)
3- Seldom (two times or less per week)
اسبُ٘ٔبدسا
4- Never (did not contribute)
ٌُاسبُ٘اطاللب

-3
-1
-2
-3
-4

4- How would you assess your posts in the content page in order to build your knowledge of
biology?
بء١اٌّؼشفخاٌّزؼٍمخثبألدٍٝيػِٛٓاجًاٌذظٜٛطفذخاٌّذزُِٟشبسوبرهف١فرم١ و-4
1- Consistently contribute (daily)
ِٟٛ٠ اسبُ٘ثشىً-1
2- Sometimes (more than two times per
)ب١ػٛٓاسج١بٔب(اوثشِِٓشر١ اسبُ٘اد-2
week)
3- Seldom (two times or less per week)
 اسبُ٘ٔبدسا-3
4- Never (did not contribute)
 ٌُاسبُ٘اطاللب-4
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5- During the use of wiki pages, which page or pages had an impact on building your
knowledge?
ثٕبءاٌّؼشفخٍٝشػ١برأثٌٙوبْٟى٠ٌٛطفذبداٞأ
1- Discussion page
طفذخإٌّبلشبد
2- Content page
ٜٛطفذخاٌّذز
3- History page
)خ(اٌّشبسوبداٌسبثمخ٠طفذخاٌزبس

-5
-1
-2
-3

6- What was the effect of the interaction with other team members on your knowledge?
اوزسبثهٌٍّؼشفخٍٝػخػّٛفوبْرأثشافشاداٌّج١و
1- The interaction had no effect
ثٕبءاٌّؼشفخٍٝشػ١رأثٞىٌٍٓزفبػًا٠ٌُ
2- The interaction had relatively good effect
ثٕبءاٌّؼشفخٍٝدذِبػٌٝذا١شج١وبٌٍْزفبػًرأث
3- The interaction had good effect
ثٕبءاٌّؼشفخٍٝذػ١شج١وبٌٍْزفبػًرأث

-6
-1
-2
-3

7- Which type of communication with the group members do you believe helped you to
acquire knowledge
اوزسبةاٌّؼشفخٍٝػخسبػذنػّٛعاالرظبيِغافشاداٌّجٛٔاٞا
1- Synchronous communications
ِٓاالرظبياٌّزضا
2- Asynchronous communications
ِٓشاٌّزضا١االرظبيغ
3- Face-to-face communications
ٗجٌٛبٙجٚاالرظبي

-7
-1
-2
-3

8- What are the characteristics of wiki that you think helped you to gain knowledge?
ثٕبءاٌّؼشفخٍٝسبػذرهػٟى٠ٌٍٛخ١ٌاٌخظبئضاٌزبٞأ- 1.2.1
1- The ease of using wiki
ِٗاسزخذاٟٚى٠ٌٌٛخاٌزؼبًِِغاٛٙ س-1
2- Plurality pages of wiki (main page,
ٟى٠ٌٛ رؼذدطفذبدا-2
content page, discussion and history page)
3- The ability to edit or entirely remove my
صٛاٌذزفٌٍٕظٚش٠اٌزذشٍٝ اٌمذسحػ-3
own comments
9- Overall, how effective or ineffective was using wiki in helping you to gain the
knowledge about wiki?
اوزسبةاٌّؼشفخٍٝثشىًػبَػٟى٠ٌٛشا١فوبْرأث١أجّبالو
1- The use of wiki had no effect
ش١ىٌٓٗرأث٠ٌُٟى٠ٌٛاسزخذاَا
2- The use of wiki had a good effect
ذ١شج١وبٌْٗرأثٟى٠ٌٛاسزخذاَا
3- The use of wiki had some effect
دذِبٌٝشا١وبٌْٗرأثٟى٠ٌٛاسزخذاَا
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Appendix 6: (E-comments)

Student EC1:
Students need to know and understand the benefits of wikis, which can motivate one to study
and collaborate effectively. Wikis can be used in learning due to their ease of editing, and
wikis can also be used as sources and to communicate with other students.
Student EC2:
I have a positive attitude towards wikis. I found them to be a suitable method while learning
because of their characteristics, which I discovered while using wikis when learning biology.
Wikis encourage me to discuss issues with my peers in the class and to search for enriching
information. For example, the discussion page had a positive effect in building my
knowledge and I found it easy to edit and modify the other contributions. In terms of
collaborative learning, I found that wiki pages helped me to construct the content of biology
through other people‘s contributions.
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Student EC3:
In my use of wikis while learning biology I can enumerate the benefits as follows: I found
them easy to use and to deal with. They are a good method to share educational material
related to the biology topics with other students, such as pictures, videos clips and texts.
Finally, using wikis encouraged me to work collaboratively.
Student EC4:
To be honest, and because it was the first time I had used wikis in my learning, I found them
to be of little benefit at the beginning. However, after the second week I found wiki
technology very interesting and very helpful, especially when exchanging information with
others. I found some obstacles faced me during the use of wiki pages, due to being
disconnected from the Internet or if the Internet speed was not adequate. One of the defining
characteristics of wikis in my opinion is that they create a ―spirit of collaboration‖ among
students.
Student EC5:
I believe that wiki technology can be considered an educational tool to provide students with
a better learning environment, and it can help us in acquiring e-learning skills while searching
for biological information. In order to benefit from wikis, however, you have to be constantly
connected to the Internet and this is the worst problem I faced. Another point I would
mention is that wikis give me the freedom to edit and to change others‘ contribution if I felt it
was wrong, needed modifying or does not relate to the biology topic. In my point of view, I
strongly support the idea of using wikis in learning.
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Appendix 7: First draft of the interview for (RQ1)
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Appendix 8: First draft of multiple choice questions for (RQ2)
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Appendix 9: University of Southampton Ethics Approval Letter
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Appendix 10: University of Al-Baha Approval Letter
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Appendix 11: Samples of the students' responses about their attitudes
towards wiki (In Arabic)
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Appendix 12: A wiki tutorial before the use of wiki
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Appendix 13: Screenshot shows the main page of wiki site ‘Wikibaha’
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Appendix 14: Students' usernames and passwords
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Appendix 15: Importing data into NVivo (E-comments)
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Appendix 16: Importing data into NVivo (Interviews)
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Appendix 17: Analysing the quantitative data using SPSS
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Appendix 18: The results of students in the weekly tests before and after the use of wiki (Before the use of wiki)
االسى
انخهٍخ انُجبرٍخ
Students’ name
Plant Cell

انًذبنٍم
Solutions

األسًٕصي
Osmotic

انزششة
Absorption

انعاللبد انًبئٍخ
Plant Water Relations

االَضًٌبد
Enzymes

انًجًٕع
Total

WT 01

6

9

7

8

8

6

44

WT 02

6

5

5

5

7

6

34

WT 03

8

6

7

6

6

7

40

WT 04

7

9

8

8

8

6

46

WT 05

7

9

5

4

7

6

38

WT 06

7

5

9

6

9

7

43

WT 07

8

5

5

7

9

7

41

WT 08

5

4

6

6

7

4

32

WT 09

5

8

6

5

7

5

36

WT 10

7

6

9

7

7

8

44

WT 11

5

5

5

6

8

7

36

WT 12

6

5

5

5

7

6

34

WT 13

6

6

8

8

8

8

44

WT 14

4

6

5

7

6

8

36

WT 15

5

5

6

5

8

5

34

WT 16

6

7

8

6

4

6

37

WT 17

4

5

3

6

6

7

31

WT 18

6

7

6

4

7

4

34
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WT 19

5

6

6

7

3

7

34

WT 20

5

4

6

6

7

6

34

WT 21

6

7

7

5

6

6

37

WT 22

5

7

4

5

7

7

35

WT 23

7

5

8

5

7

5

37

WT 24

4

6

5

5

8

6

34

WT 25

5

6

5

5

5

7

33

WT 26

6

6

7

6

5

7

37

WT 27

4

7

5

6

8

10

40

WT 28

5

7

5

4

8

6

35

WT 29

7

5

5

6

5

7

35

WT 30

6

5

6

5

7

6

35

WT 31

5

4

6

4

5

7

31
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The results of students in the weekly tests before and after the use of wiki (After the use of wiki)
االسى
انخهٍخ انُجبرٍخ
انًذبنٍم
األسًٕصي
انزششة
انعاللبد انًبئٍخ
االَضًٌبد
انًجًٕع
Students’ name Plant Cell
Solutions
Osmotic Absorption
Plant Water Relations
Enzymes Total
WT 01

6

6

8

7

7

9

43

WT 02

8

6

5

7

9

8

43

WT 03

7

4

5

5

8

9

38

WT 04

4

7

6

7

9

10

43

WT 05

8

4

6

9

8

10

45

WT 06

6

5

5

7

6

9

38

WT 07

8

5

4

7

6

7

37

WT 08

9

7

6

9

8

8

47

WT 09

4

6

5

7

9

9

40

WT 10

5

7

8

6

8

9

43

WT 11

7

4

5

10

8

9

43

WT 12

5

10

8

8

8

9

48

WT 13

10

6

5

9

8

10

48

WT 14

4

7

6

8

7

9

41

WT 15

6

6

5

7

10

8

42

WT 16

7

5

8

9

6

9

44

WT 17

7

9

9

8

9

10

52

WT 18

7

8

6

8

10

9

48

WT 19

5

8

10

8

8

10

49

WT 20

8

9

9

7

6

8

47
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WT 21

7

6

8

7

7

9

44

WT 22

6

7

6

7

9

10

45

WT 23

9

7

5

8

9

8

46

WT 24

9

5

9

4

8

8

43

WT 25

6

6

7

8

10

9

46

WT 26

5

7

7

10

10

9

48

WT 27

7

8

7

8

9

9

48

WT 28

8

7

7

5

8

9

44

WT 29

7

8

6

9

9

10

49

WT 30

6

6

9

8

10

9

48

WT 31

7

5

6

10

8

9

45
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Appendix 19: Screenshot shows the first access and use of students to wiki pages ‘Access and motivation’
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Appendix 20: Screenshot shows the second stage ‘Online socialisation’
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Appendices
Appendix 21: Screenshot shows the stage three: Information exchange
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Appendix 22: Screenshot shows the stage four knowledge construction
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Appendix 23: Screenshot shows Stage five development
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Appendix 24: Screenshot shows ‘History page’
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Appendix 25: Screenshot shows students working together in creating the wiki content
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Appendices
Appendix 26: Screenshot shows examples of student’s (IN08) participation on wiki pages
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Appendix 27: The level of quality of the students’ (IN13 and IN06) contributions to wiki pages

264

Appendices

265

Appendices
Appendix 28: Screenshot shows examples of the quality, quantity and multiplicity of students’ contributions
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Appendix 29: The time-plan for the rest of 2012 and next year 2013

No

Data

Procedure

1

October – December 2012

Data Collection

2

January – April 2013

Data Analysis

3

May – September

Participate on conferences to
present the study findings.

Present at seminar.

Writing up the thesis.
4

October

Revise thesis

5

November

Submit thesis + copies.
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Appendix 30: The other functions and features that make a wiki more effective.
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Appendix 31: A definition of Key Terms
This section addresses the key terms that will be used in this research. The purpose of
this section is to provide the reader with a full understanding of the meaning of the key
elements in the present study (Albalawi, 2007).
Attitude: Attitude relates to the willingness and readiness of students at ABU to learn
through using a new method "wiki technology".
Perceptions: Perceptions is the process by which students at ABU organise and interpret
their impressions of wiki in order to give meaning and judgements for their perceptions
about this technology. According to Slater (2007, p. 99) the term perception means
―acting on the sensory information in order to begin to make sense of it—so that
localising a sounding object, or visual size constancy would be considered acts of
perception‖.
Knowledge: knowledge creation can be made through the reflection on the shared
information among students. Learners can acquire new knowledge for personal and
community benefit (Ball and Freedman, 2004).
Al-Baha City: Al-Baha lies in the south-west of the Kingdom of Saudi Arabia, located
at 2,500 metres above sea level. The city comprises 31 administrative centres and has a
population of approximately 533,000 (Doha and Samy, 2010).
E-Learning: Electronic learning, this study adopts Rosenberg‘s (2006, p. 72) definition
―the use of Internet technologies to create and deliver a rich learning environment that
includes a broad array of instruction and information resources and solutions, the goal
of which is to enhance individual and organisational performance‖.
Web 2.0: Web 2.0 is one of the Internet‘s applications that allow the user to be more
than a reader; he/she can be an editor as well. Web 2.0 is characterised as a social and
activity network. Web 2.0 social web technologies enable communication,
collaboration, participation and sharing (Melville, 2009).
Wiki: A Wiki is a type of web page that allows users to participate by editing or
deleting the content that has been placed on the Internet. The user does not need any
specific operating system or any applications software: a simple-web browser is all that
is required (Karasavvidis, 2010).
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The Ministry of Higher Education: The MoHE was established by Royal Decree in
1975 to implement the policy of the Kingdom in higher education. The MoHE is
responsible for all universities and institutes of higher education in the Kingdom of
Saudi Arabia (Albalawi, 2007).
Higher Education: Higher education is a formal education which allows students who
have obtained the certificate-secondary school to complete their education at the
universities or other higher education institutions.
The University of Al-Baha: The University of Al-Baha is one of the 13 new universities
established in 2006 in the KSA. ABU consists of 11 colleges awarding diplomas,
bachelors and master‘s degrees.
Faculty Member: A faculty member is an educator who works at a university or college
and he/she is employed by a formal decision from the MoHE.
Biology Curriculum: The biology curriculum is one of the compulsory curricula in the
University of Al-Baha, which students are required to learn during their first academic
year.
Collaborative Learning: Collaborative learning is a type of interactive learning among
students in groups. For instance, through the Internet via wiki technology this type of
learning happens when learners comment, edit and supplement each other‘s work and
reflect on what they have learnt (Leung and Chu, 2009).
Accessibility: The term accessibility is associated with ability of specified people (e.g.
learners) to achieve specified goals (e.g. specific learning). Access processes can occur
through factor assistance such as assistive technology. Accessibility is often used to
focus on people with disabilities or special needs (Peacock et al., 2011).In the current
study accessibility refers to the ability of students to access the University in order to
attend the lessons regularly.
Emergence Universities: Emergence Universities are the new universities that the
MoHE in the KSA established to meet the needs of a growing number of students who
desire to complete their academic education.
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Qualitising data: Converting the quantitative data in a qualitative description
(Tashakorri and Teddlie, 1998).

272

Appendices
Appendix 32: List of Publications
Alzahrani, I. and Woollard, J. (2012). The Potential of Wiki Technology as an ELearning Tool in Science and Education; Perspectives of Undergraduate Students in
Al-Baha University, Saudi Arabia. 2nd International Conference on E-Learning and
Knowledge Management. International Journal of Information Technology and
Computer Science (IJITCS) - ISSN: 2090-1610. Kuala Lumpur. Malaysia.
Alzahrani, I. (2012). Evaluate Wiki Technology as E-Learning Tool from the Point of
View of Al-Baha University students: A Pilot Study with Undergraduate Students in
Both Faculties of Science and Education. Glamorgan, Wales, the United Kingdom
Education, Learning, Styles, Individual Differences, Network. ELSIN 2012 17th
Annual International Conference. June 26th – 28th, 2012.
Alzahrani, I. and Woollard, J. (2012). The Role of the Constructivist Learning Theory
and Collaborative Learning Environment on Wiki classroom, and the Relationship
between Them. Riyadh, the KSA: The 3rd international conference in learning and
distance learning.
Alzahrani, I. and Grace, M. (2012). Exploring the current style of teaching biology in
the Saudi universities. Singapore: The International Conference on E-Education and
Learning Technologies (ICEELT 2012).
Alzahrani, I. and Woollard, J. (2012). Poster about ‗The Impact of Using Wiki
Technology in Learning Biology among Al-Baha University Students: Perceptions,
Knowledge, Learning Skills and Attitudes‘. Riyadh, the KSA: The 3rd international
conference in learning and distance learning.

273

List of References

List of References
Abd El-Gawad, T. (2011). Investigating the Efficacy of E-learning for Egyptian Higher
Education. Doctoral dissertation. United Kingdom: University of Southampton,
Southampton Education School.
Abd El-Gawad, T. and Woollard, J. (2009). Developing an E-learning Quality Model
for Higher Education. In, Inspire 2009, Southampton, GB, 14pp.
Abebe, T. (2011). The Use of Visual Materials in Teaching English Vocabulary.
Germany LAP Lambert Acad.
Abida, K. and Muhammad, A. (2012). Constructivist Vs Traditional: Effective
Instructional Approach in Teacher Education. Available from:
http://www.ijhssnet.com/journals/Vol_2_No_5_March_2012/21.pdf. [Accessed on
15 January 14].
AbouZied, E. (2010). Effect of the Climate and Some Different Protein Diets on the
Visitation Pattern of Flesh and Blow Flies of Gebel Al- Baher, Al- Baha Province,
Kingdom Saudi. Egypt. Acad. J. biology. Sci., 3 (1): 133 - 144.
Adelman, C., Jenkins, D. and Kemmis, S. (1980) ‗Rethinking Case Study: Notes from
the Second Cambridge Conference‘. In Simons, H. (ed). Towards a Science of the
Singular. University of East Anglia, Centre of Applied research in Education.
Adie, C. (2006). Collaborative Software Tools and Web 2.0. Report of the Information
Services Working Group on Collaborative Tools. Available from:
www.committee.kmstrategy.ed.ac.uk/docs/open/PaperC-21-08-06.pdf[.Accessed on
13 April 12].
Adler, T., Chatterjee, K., de Alfaro, L., Faella, M., Pye, I. and Raman, V. (2008).
Assigning Trust to Wikipedia Content. Portugal. In WikiSym 2008: International
Symposium on Wikis.
Afflerbach, P., Pearson, D. and Paris, S. (2008). Clarifying Differences between
Reading Skills and Reading Strategies. International Reading Association.
DOI:10.1598/RT.61.5.1 ISSN: 0034-0561 print.
Ageel, M. and Woollard, J. (2012). Enhancing University Teachers‟ Information and
Communication Technology Usage by Using a Virtual Learning Environment
Training Course. In, 6th International Technology, Education and Development
Conference, INTED2012 , Valencia, ES, 05 - 07 Mar 2012. 11pp.
275

List of References
Aggarwal, S. and Khurana, S. (2009). Research Methodology and Statistical Analysis.
India. Rahul Jain V. K. Enterprise.
Al-Abbas, A. (2010). Leadership Activities and Behaviours that Enable Classroom
Teachers. Master thesis. New Zealand: University of Waikato.
Al-Almaei, A. (2010). Activate the Policy of Education in the Kingdom of Saudi Arabia
to keep abreast of global trends of contemporary. Doctoral dissertation. Saudi
Arabia: Umm Al-Qura University.
Al-Amoudi, G. (2009). Social Software in the System of Web- Based Learning: social
networking model. Riyadh. First international conference on e-learning and distance
learning.
Al-Arfaj, M. (2011). Undergraduate Learning Outcomes for the 21st Century and
Associated Practices: the Case of the College of Education at King Faisal
University. Saudi Arabia. King Faisal University.
Alavi, M. (1994). Computer-mediated Collaborative Learning: An empirical
Investigation. MIS Quarterly archive. Volume 18(2), 159–174.
Al-Baha University ABU portal. (2013). Available from: http://portal.bu.edu.sa.
[Accessed on 23 June 13].
Albalawi, M. (2007). Critical Factors Related to the Implementation of Web-Based
Instruction by Higher-Education Faculty at Three Universities in the Kingdom of
Saudi Arabia. Doctoral dissertation. United States: Department of Instructional and
Performance Technology. The University of West Florida.
Albion, P. (2012). Come the Revolution: Pre-service Teachers‟ Access to, Attitudes
toward, and Skills with ICT. Australia: University of Southern Queensland.
Aldhaen, M. (2012). INSET Programmes in Kuwait: A National Survey of Stakeholder
Perception. Doctoral dissertation. United Kingdom: University of Southampton,
Southampton Education School.
Aldraiby, O. (2010). E-learning and its Effectiveness in Saudi Arabia. Saudi Arabia:
King Abdul-Aziz University.
Alebaikan, R. (2010). Perceptions of Blended Learning in Saudi Arabia. Doctoral
dissertation. United Kingdom: The University of Exeter.
Alebaikan, R. and Troudi, S. (2010). Blended Learning in Saudi Universities:
Challenges and Perspectives. ALT-J, Research in Learning Technology Vol. 18, No.
1, March 2010, 49–59.
276

List of References
Alexander, N. (2011). Teaching Leadership to Female Students in Saudi Arabia.
Advancing Women in Leadership Vol. 31, pp. 199-212, 2011 Available from:
http://advancingwomen.com/awl/awl_wordpress/ ISSN 1093-7099. [Accessed on 27
September 11].
Al-Fahad, F. (2009). Students‟ Attitudes and Perceptions towards the Effectiveness of
Mobile Learning in King Saud University, Saudi Arabia. The Turkish Online Journal
of Educational Technology – TOJET April 2009 ISSN: 1303-6521 volume 8 Issue 2
Article 10.
Algahtani, A. (2011). Evaluating the Effectiveness of the E-learning Experience in Some
Universities in Saudi Arabia from Male Students Perceptions. Doctoral dissertation.
United Kingdom: Durham University. Available at Durham E-Theses Online:
http://etheses.dur.ac.uk/3215/. [Accessed on 22 September 11].
Al-Ghamdi, F. (2010). The Impact of a Proposed E-Portfolio on the Acquisition of
Some Supportive E-Course Design Skills by Secondary School Teachers. Master
thesis. Saudi Arabia: King Abdulaziz University.
Ali, A. and Brebbia, C. (2006). Digital Architecture and Construction. The United
Kingdom: Volume 90 of WIT transactions on the built environment, ISSN 17464498. WIT Press.
Al-Jarf, R. (2005). Using Three Online Course Management Systems in EFL
Instruction. South Korea. The 4th Asia CALL Conference.
Alkhalaf, S., Nguyen, J., Nguyen, A. and Drew, S. (2011). The Potential Role of
Collaborative Learning in Enhancing E-learning systems: Evidence from Saudi
Arabia. Australia: Ascilite Conference 2011 Hobart. Pp.47-58.
Al-Khalifa, H. (2007). Wiki Classroom Participation: Result from Preliminary
Experiment. Riyadh: King Saud University.
Al-Khalifa, H. (2009). The State of Distance Education in Saudi Arabia. Available
from: http://elearnmag.acm.org/archive.cfm?aid=1642193. [Accessed on 10
September 11].
Al-Khalifa, H. (2010). E-Learning and ICT Integration in Colleges and Universities in
Saudi Arabia. E-learning Magazine. Available from:
http://elearnmag.acm.org/featured.cfm?aid=1735849. [Accessed on 16 June 12].
Al-Khalifa, H. (2010). E-learning in Saudi Arabia. Turkey: Electronic ISBN 978-97598590-9-1 (2.c). Ugur Demiray.
277

List of References
Al-Khayat, A. and Ajmi, A. (2001). The Impact of the Use of Educational Technology
on the Development of Attainment Skills of Students at Primary School. Master
thesis. Egypt: Faculty of Education. Assiut University.
Almezher, S. (2006). Management of E-learning in General Education in the Kingdom
of Saudi Arabia. Doctoral dissertation. Saudi Arabia: King Saud University.
Al-Mohia, A. (2008). The Impact of Using E-learning 2.0 on Collaborative Learning
Skills among Students in Abha Teachers College. Doctoral Dissertation. Saudi
Arabia: Umm Al-Qura University.
Almotery, A. (2009). Saudi Students? Expectations, Motivations, and Experiences at
the University of Wisconsin La Crosse. Master thesis. United States: College of
Liberal Studies. University of Wisconsin La Crosse.
Alqahtani, A. (2010). The Effectiveness of Using E-learning, Blended Learning and
Traditional Learning on Students' Achievement and Attitudes in a Course on Islamic
Culture: an Experimental study. Doctoral dissertation. United Kingdom: Durham
University.
Al-Qahtani, M. (2010). The Impact of Social Software on E-learning Competence in the
Community of Practice; Teaching Staff in King Khalid University. Doctoral
dissertation. Saudi Arabia: Umm Al-Qura University.
Al-Qahtani, S. (2009). Education Policy in the Kingdom of Saudi Arabia. Riyadh. King
Saud University.
Alsenany, S. (2007). An Exploration of the Attitudes, Knowledge, Willingness and
Future Intentions to Work with Older People among Saudi Nursing Students in
Baccalaureate Nursing Schools in Saudi Arabia. Doctoral dissertation. United
Kingdom: Faculty of Medicine. School of Nursing and Midwifery. University of
Sheffield.
Alshahrani, N. (2009). Requirements for Using Electronic Learning in Teaching
Natural Sciences at Higher Education from the Point of View of Educational
Specialists. Doctoral dissertation. Saudi Arabia: Umm Al-Qura University.
Al-Subaihi, A. (2008). Comparison of Web and Telephone Survey Response Rates in
Saudi Arabia. The Electronic Journal of Business Research Methods Volume 6 Issue
2 2008, pp. 123 – 132. Available from: www.ejbrm.com. [Accessed on 16 June 12].

278

List of References
Alwan, F. (2000). Towards Effective In-Service Teacher Development in The United
Arab Emirates: Getting Teachers to be in Charge of Their Own Professional
Growth. M.Ed. Dissertation, Department of Education, University of Bath.
Al-Yateem, N. (2013). The effect of Interview Recording on Quality of Data Obtained:
A Methodological Reflection. RCN Publishing / Nurse Researcher, 9(4), 31-35.
Alzahrani, I. (2008). The use of Computer Laboratory in Teaching Biology at Al-Baha
Secondary Schools. Master thesis. Saudi Arabia: Umm Al-Qura University.
Alzahrani, I. and Woollard, J. (2012). The Potential of Wiki Technology as an ELearning Tool in Science and Education; Perspectives of Undergraduate Students in
Al-Baha University, Saudi Arabia. Presented at International Conference on ELearning and Knowledge Management Technology 2012. Available from
http://www.editlib.org/p/54756. [Accessed on 8 August 13].
An, H., Kim, S. and Kim, B. (2008). Teacher Perspectives on Online Collaborative
Learning: Factors Perceived as Facilitating and Impeding Successful Online Group
Work. Contemporary Issues in Technology and Teacher Education. Available from:
http://www.citejournal.org/vol8/iss4/general/article1.cfm. [Accessed on 25 June 12].
Andersen, E. (2004). Using Wikis in a Corporate Context. Norwegian School of
Management BI European Research Director The Concours Group. Version 1.0B.
Anderson, P. (2007). What is Web 2.0? Ideas, Technologies and Implications for
Education, JISC Technology and Standards Watch. Available from:
http://www.jisc.ac.uk/media/documents/techwatch/tsw0701b.pdf. [Accessed on 03
July 11].
Andrea, K. (2001). Ethnic Monitoring and Data Protection: The European Context.
New York: Central European University Press.
Andrew, S. and Halcomb, E. (2009). Mixed Methods Research for Nursing and the
Health Sciences. Oxford: Blackwell Publishing Ltd.
Arif, M. and Mahmood, K. (2010). The Changing Role of Librarians in the Digital:
Adoption of Web 2.0 Technologies in Pakistani Libraries. Gothenburg, Sweden.
World Library and Information Congress: 76th IFLA General Conference and
Assembly. 10-15 August 2010.
Arnold, N. and Ducate, L. (2006). Future Foreign Language Teachers‟ Social and
Cognitive Collaboration in an Online Environment. Language Learning and
Technology, 10(1), 42-66. Available from
279

List of References
http://llt.msu.edu/vol10num1/arnoldducate/default.html [Accessed on 22 March
2013].
Arthur, J. and Cremin, T. (2010). Learning to Teach in the Primary School. London:
Routledge Taylor and Francis Group.
Ashcraft, D., Treadwell, T. and Kumar, V. (2008). Collaborative Online Learning: A
Constructivist Example. MERLOT Journal of Online Learning and Teaching.
Available from: http://jolt.merlot.org/vol4no1/treadwell0308.pdf . [Accessed on 10
June 13].
Atkinson, P. and Delamont, S. (1985). Bread and Dreams or Bread and Circuses? A
Critique of Case Study Research in Education. In: M. Hammersley. (ed.),
Controversies in classroom research. Milton Keynes: Open University Press.
Awe, S. (2012). The Entrepreneur's Information Sourcebook: Charting the Path to
Small Business Success. California. ABC-CLIO.
Babar, A., Torgeir, D., Lago, P. and Vliet, H. (2009). Software Architecture Knowledge
Management: Theory and Practice. London: Springer.
Baer, B. and Koby, G. (2003). Beyond the Ivory Tower: Rethinking Translation
Pedagogy. The Netherlands: John Benjamins Pub.
Bailey, D. (1987).Computer Science in Social and Behavioral Science Education.
Englewood Cliffs, New Jersey: Educational Technology Publications Inc.
Bain, B., Denovan, S. and Bransford, J. (2005). Applying the Principles of How People
Learn in Teaching High School. How Students Learn. (pp 21-23) Washington, D.C:
The National Academic Press.
Baird, R. and Nye, M. (2009). Beyond Wikipedia: Wikis as Learning Tools. University
of Illinois Urbana Champaign. Education and Technology conference.
Balanay, C. and Roa, E. (2013). Assessment on Students‟ Science Process Skills: A
Student- Centred Approach. International Journal of Biology Education
Ball, A. and Freedman, S. (2004). Bakhtinian Perspectives on Language, Literacy, and
Learning. The United Kingdom. Cambridge University Press.
Ballard, K. and Bates, A. (2008). Making a Connection between Student Achievement,
Teacher Accountability, and Quality Classroom Instruction. Available from:
http://www.nova.edu/ssss/QR/QR13-4/ballard.pdf. [Accessed on 16 June 12].

280

List of References
Barajas, M and Frossard, F. (2012). Using Wikis in Education: Guidelines for Teachers
and Trainers. University of Barcelona. Available from: www.ub.edu/euelearning.
[Accessed on 1 August 13].
Barkley, F., Cross, P. and Major, H. (2005). Collaborative learning techniques: A
handbook for college faculty. San Francisco. Jossey-Bass Publishers.
Barman, B. (2006). Wiki and its Different Factors. 4th Convention planner -2006.
Ahmedabad. Mizoram University. Aizawl, 09-10.
Barron, P. (2005). The Impact of a Dedicated Science-Technology-Society (STS) Course
on Student Knowledge of STS Content. Syracuse University. ProQuest.
Bartlett, J. and Miller, C. (2011). Truth, Lies and the Internet a Report into Young
People‟s Digital Fluency. London: Demos.
Barton, M and Cummings, R. (2009). Wiki Writing: Collaborative Learning in the
College Classroom. United States. University of Michigan Press.
Basavanna, M. (2000). Dictionary of Psychology. India. Allied Publishers.
Bateman, T. and Snell, S. (2007). Management: Leading and Collaborating in a
Competitive World. New York. McGraw-Hill.
Bauer, C. (2010). Promotive Activities in Technology-enhanced Learning: The Impact
of Media Selection on Peer Review, Active Listening and Motivational Aspects.
Frankfort: Peter Lang GmbH.
Beatty, K. (2003). Teaching and Researching Computer Assisted Language Learning.
London: Longman.
Beermann, M. (2005). Collaborative Web Content Management-Wiki and Beyond.
Master thesis. Sweden: Linkoping University. Available from:
http://ebookbrowse.com/collaborative-web-content-management-wiki-and-beyondreport-pdf-d133283664. [Accessed on 28 September 11].
Belknap, J. and Wiseman, C. (2012). Wikis: A Powerful Administrative and Academic
Resource. Uruguay. 11 international conference for teachers of English and
administrators.
Benckendorff, P. (2007). Using Wikis to Help First Year Students Develop
Collaborative Knowledge Management Skills for Tomorrow. Australia. Australia:
School of Business, James Cook University.
Bernard, H. (2011). Research Methods in Anthropology. The United Kingdom:
Rowman Altamira.
281

List of References
Bhuiyan, T. (2013). Trust for Intelligent Recommendation. New York: Springer.
Bodzin, A. (2002). Teaching Science Methods Courses with Web-Enhanced Activities.
Available from: http://www.eric.ed.gov/PDFS/ED465603.pdf. [Accessed on 23
December 11].
Borkowski, N. (2009). Organizational Behaviour in Health Care. United States: Jones
and Bartlett Learning.
Bosque, D. and Costello, K. (2010). From Forgotten Intranet to Successful Wiki. Brick
and Click Libraries: Las Vegas: Proceedings of an Academic Library Symposium 77
-82. Available from: http://digitalscholarship.unlv.edu/lib_articles/48. [Accessed on
2 August 12].
Brewer, J. (2003). The A-Z of Social Research: a Dictionary of Key Social Science
Research Concepts. London: Sage.
Briggs, A., Coleman, M. and Morrison, M. (2012). Research Methods in Educational
Leadership and Management. London: Sage.
Brindley, E., Walti, C. and Blaschke, M. (2009). Creating Effective Collaborative
Learning Groups in an Online Environment. Canada: International Review of
Research in Open and Distance Learning, 10(3).
Bronson, P. and Merryman, A. (2010). The Creativity Crisis. Newsweek. Available
from http://www.thedailybeast.com/newsweek/2010/07/10/the-creativity-crisis.html.
[Accessed on 29 February 12].
Brooks, J. and Brooks, M. (1999). In Search of Understanding: the Case for
Constructivist Classrooms, Association for Supervision and Curriculum
Development.
Brophy, P. (2009). Narrative-Based Practice. The United Kingdom: Ashgate
Publishing, Ltd.
Burns, A. and Bush, R. (2004). Marketing Research: Online Research Applications.
United States: Prentice Hall.
Burns, N. and Grove, S. (2001). The Practice of Nursing Research Conduct, Critique
and Utilisation: 5th edition. St. Louis, Missouri, United States: Elsevier/Saunders.
Butler, J. and Griffin, L. (2010). More Teaching Games for Understanding: Moving
Globally, Human Kinetics. United States: University of Illinois Urbana Champaign.
61825-5076.

282

List of References
Cain, B. (2007). A Review of the Mental Workload Literature. Canada Toronto: Defence
Research and Development.
Cantillon, P. and Wood, D. (2011). ABC of Learning and Teaching in Medicine. New
Jersey: John Wiley and Sons Inc.
Carbonara, D. (2005). Technology Literacy Applications in Learning Environments.
Information Science Reference. United Stats: Idea Group Inc.
Carliner, S., Verkens, J. and Waele, C. (2006). Information and Document Design:
Varieties on Recent Research. The Netherlands: John Benjamins Pub.
Carmines, E. and Zeller. R. (1997). Reliability and Validity Assessment. Sage University
Paper Series on Quantitative Applications in the Social Sciences. 07-017. Newbury
Park, CA: Sage.
Carr, T., Morrison, A., Cox, G. and Deason, A. (2007). Weathering Wikis: Net-Based
Learning Meets Political Science in a South African University. The international
journal Computers and Composition 24(3), 266–284.
Cartwright, R., Weiner, K. and Veneruso, S. (2009). Student Learning Outcomes
Assessment Handbook. Maryland, United States: Montgomery College.
Castillo, J. (2008). Research Population. Available from: http://www.experimentresources.com/research-population.html. [Accessed on 15 October 11].
Catanzaro, M. and Woods, N. (1988). Nursing Research: Theory and Practice. Mosby.
University of Michigan.
Cavanaugh, C., Gillian, K., Kromrey, J., Hess, M. and Blomeyer, R. (2004). The Effects
of Distance Education on K-12 Student Outcomes: A meta-Analysis. Florida : The
North Central Regional Educational Laboratory (NCREL). University of North
Florida.
Chambers, D. (2005). Computers and Biology Teaching New Technologies in Biology
Teaching at Australian Universities. Uni Serve Science News Newsletter of the
Science Software Clearinghouse Vol 1.
Chao, Y. and Lo, H. (2011). Students‟ Perceptions of Wiki-Based Collaborative Writing
for Learners of English as a Foreign Language. Interactive Learning Environments.
Vol. 19, No. 4, September 2011, 395–411.
Chen, Y. (2008). The Effect of Applying Wikis in an English as a Foreign Language
(EFL) Class in Taiwan. Doctoral dissertation. United States: College of Education.
University of Central Florida.
283

List of References
Chiari, G. and Nuzzo, M. (2003). Psychological Constructivism and the Social World.
Milan: Franco Angeli.
Chu, S. Lok, L. and King, R. (2012). Writing with Others in Wiki: An investigation of
student collaborative writing in English among Chinese secondary students.
Germany: Paper presented at DGI-Conference 2012.
Clark, R. (2002). Six Principles of Effective E-Learning: What Works and Why.
Strategies and Techniques for Designers, Developers, and Managers of eLearning.
The E-Learning Developers‘ Journal.
Clipper, L. (2008). Trials, Transition, and Trade-offs: A Descriptive Study of the
Educational Implications of the Adjustment Experience of Sudanese Refugees in
South Western Pennsylvania. Doctoral dissertation. United States: Social and
Comparative Analysis in Education. University of Pittsburgh.
Coaching Association of Canada (CAoC). (2003). How to Be a Better Coach. Canada:
Introduction to Competition Instruction – Beginners.
Cochran, M. and New, R. (2007). Early Childhood Education: An International
Encyclopaedia. New York: Praeger/Greenwood.
Cochran-Smith, M., Feiman-Nemser, S. and McIntyre, J. (2008). Handbook of Research
on Teacher Education: Enduring Questions in Changing Contexts. London:
Routledge Taylor and Francis Group.
Cohen, L., Manion, L. and Morrison, K. (2007). Research Methods in Education(1st ed).
London. Routledge Taylor and Francis Group.
Cohen, L., Manion, L. and Morrison, K. (2010). Research Methods in Education(2nd
ed). London. Routledge Taylor and Francis Group.
Coker, K. (2101). Social Contextual Influences on Consumer Behaviour: The Impact of
Group Composition and Coviewing Context on Recall of and Attitude toward Placed
Brands. Proquest, Umi Dissertation Publishing.
Cole, M. (2009). Using Wiki Technology to Support Student Engagement: Lessons from
the Trenches. Available from: http://www.pgce.soton.ac.uk. [Accessed on 15 August
11].
Collins, H. (2010). Creative Research: The Theory and Practice of Research for the
Creative Industries. Switzerland: AVA Publishing SA.
Cook, H. (2009). How to Create an Environment for Learning. Available from:
http://EzineArticles.com/2102787. [Accessed on 29 December 11].
284

List of References
Coon, D. and Mitterer, J. (2010). Psychology: A Journey. Andover, The United
Kingdom: Cengage Learning.
Cooper, D. and Schindler, P. (1998) Business Research Methods. Singapore. McGrawHill.
Cooper, K. and White, R. (2011). Qualitative Research in the Post-Modern Era:
Contexts of Qualitative Research, London. Springer.
Corchado, J., Augusto, J. and Novais, P. (2010). Ambient Intelligence and Future
Trends: International Symposium on Ambient Intelligence (ISAmI 2010). London.
Springer.
Corpuz, C. (2006). Human Resource Management‟. Manila. Rex Bookstore, Inc.
Cousin, G. (2008). Researching Learning in Higher Education: an Introduction to
Contemporary Methods and Approaches. Staff and educational development series
SEDA Series. London: Routledge Taylor and Francis Group.
Cowan, B., Vigentini, L. and Jack, M. (2009). Exploring the Effects of Experience on
Wiki Anxiety and Wiki Usability: An Online Study. Swindon: British Computer
Society.
Cox, K. (1981). Behavioural Problems in Geography Revisited. London: Methuen and
Co Ltd.
Cox, M. (2004). Children‟s learning. In: Nicholls, G. (ed) An Introduction to Teaching:
A Handbook for Primary and Secondary School Teachers. United Kingdom:
Routledge Taylor and Francis Group. Pp 38-56.
Cox, M. (2012). Formal to informal learning with IT: research challenges and issues
for e-learning. Oxford: Blackwell Publishing Ltd.
Cox, M., Webb, M., Abbott, C., Blakeley, B., Beauchamp, T. and Rhodes, V. (2003). In
ICT in Schools Research and Evaluation Series – No.18, ICT and pedagogy. United
Kingdom: Queen‘s Printer.
Creswell, J. (1998). Qualitative Inquiry and Research Design; Choosing Among Five
Traditions. London: Sage.
Creswell, J. (2003). Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. London: Sage.
Creswell, J. (2005). Educational Research: Planning, Conducting, and Evaluating
Quantitative and Qualitative Research (2nd ed). Upper Saddle River, Merrill
Prentice- Hall.
285

List of References
Creswell, J. and Miller, D. (2000). Determining Validity in Qualitative Inquiry. Theory
into Practice, 39, 3, 124-130. London: Routledge Taylor and Francis Group.
Cubric, M. (2007). Analysis of the Use of Wiki-Based Collaborations in Enhancing
Student Learning. Business School, University of Hertfordshire. The United
Kingdom: Working Paper presented to the University of Hertfordshire Business
School.
Cubric, M., Banks, M., Bond, A., Fletcher, J., Hobson, J., Luz, S. and Robins, K.
(2008). Scaling up Wiki-Based Blended Learning Environment . The United
Kingdom. Business School, University of Hertfordshire.
Cuevas, P., Lee, H. and Deaktor. R. (2005). Improving Science Inquiry with Elementary
Students of Diverse Backgrounds. J.Research in Science Teaching, 42,337-357.
Cunningham, W. (2008). Wiki History. Available from:
http://c2.com/cgi/wiki?WikiHistory. [Accessed on 20 August 11].
Daniel, B. (2007). Form Ever Follows Function: Using Technology to Improve
Feedback on Student Writing in Law School. Boston College Law School Faculty.
Available from: http://lawdigitalcommons.bc.edu/lsfp/209. [Accessed on 10 April
12].
Daniel, J. (2012). Making Sense of MOOCs: Musings in a Maze of Myth, Paradox and
Possibility. Available from:
http://sirjohn.ca/wordpress/wpcontent/uploads/2012/08/120925MOOCspaper2.pdf. .
[Accessed on 28 January 14].
Daniels, H., Lauder, H. and Porter, J. (2012). Educational Theories, Cultures and
Learning: A Critical Perspective. London. Routledge Taylor and Francis Group.
Davies, J. (2004). Wiki Brainstorming and Problems with Wiki Based Collaboration.
York: Report for the Department of Computer Science at the University of York.
Available from: http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.106.2987
/. [Accessed on 21 July 13].
Davis, J. R. (1993). Better teaching, more learning: Strategies for success in
postsecondary settings. Arizona: The Oryx Press.
De Vos, A. (2002). Research at Grass Roots: for the Social Sciences and Human
Services Professions. South Africa. Van Schaik Uitgewers.
Debasish, S. and Das, B. (2009). Business Communication. New Delhi. PHI Learning
Pvt Ltd.
286

List of References
Denzin, N. and Lincoln, Y. (1994). Introduction: Entering the Field of Qualitative
Research. In: Denzin. N. and Lincoln. Y. (eds). Handbook of qualitative research.
Thousand Oaks, CA: London: Sage.
Derry, S. (1996). Beyond Symbolic Processing: Expanding Horizons in Educational
Psychology. Journal of Educational Psychology, 84(4), 413-418.
Deters, F., Kristen, K. and Stapleton, J. (2010). Why Wikis? Student Perceptions of
Using Wikis in Online Coursework. MERLOT Journal of Online Learning and
Teaching Vol. 6, No. 1.
DeVellis, R. (2011). Scale Development: Theory and Applications. London: Sage.
Dillon, W. Madden, T. and Firtle, N. (1994). Marketing Research in a Marketing
Environment. United States: Third Edition. University of Illinois Urbana Champaign.
Ding, B. and McGuinness, D. (2009). Semantic History: Towards Modelling and
Publishing Changes of Online Semantic Data. United States: Tetherless World
Constellation Rensselaer Polytechnic Institute. Troy, NY, 12180-3590.
Doha, S. and Samy, A. (2010). Bionomics of Phlebotomine Sand Flies (Diptera:
Psychodidae) in the Province of Al-Baha, Saudi Arabia. Rio de Janeiro: Mem Inst
Oswaldo Cruz, Vol.105(7): 850-856.
Dorris, R. (2012). The Power to Adapt: A Case Study of Special Needs Youth Who Have
Participated in an Adaptive Recreation Program. Master thesis. Canada: Department
of Educational Psychology and Leadership Studies. University of Victoria.
Downie, R. and Macnaughton, J. (2007). Bioethics and the Humanities: Attitudes and
Perceptions. London: Routledge Taylor and Francis Group.
Ebersbach, A., Glaser, M., Heigl, R. and Warta, A. (2008).Wiki: Web Collaboration.
London. Springer.
Edwards, P. (2003). Lessons from the Past: Effective Learning Using New
Technologies. New York: Nova Science publishers, Inc.
Ekins, S., Hupcey, M. and Williams, A. (2011). Collaborative Computational
Technologies for Biomedical Research. New Jersey: John Wiley and Sons Inc.
E-learning and Distance Learning Centre. (2011). Distance Learning. Available from:
http://www.elc.edu.sa/portal/. [Accessed on 25 July 11].
Elgort, I., Smith, A. and Toland, J. (2008). Is Wiki an Effective Platform for Group
Course Work? Victoria University of Wellington. Australia. Australasian Journal of
Educational Technology, 195-210.
287

List of References
Emery, H. and Brewster, K. (1959). The New Century Dictionary of the English
Language. New York: Appleton-Century-Crofts.
Engstrom, E. and Jewett, D. (2005). Collaborative Learning the Wiki Way. TechTrends:
Linking Research and Practice to Improve Learning, 49(6), 12-68.
Erben, T., Ban, R. and Castaneda, M. (2008). Teaching English Language Learners
through Technology. London: Routledge Taylor and Francis Group.
Ernest, P. (1998). Social Constructivism as a Philosophy of Mathematics. Albany: State
University of New York. SUNY Press.
Fan, H., Conner, R. and Villarreal, L. (2011). Aids: Science and Society. United States:
Jones and Bartlett Learning.
Feagin, J., Orum, A. and Sjoberg, G. (1991). A Case for Case Study. United States:
Chapel Hill, NC: University of North Carolina Press.
Ferrari, M. and Sternberg, R. (1998). Self-awareness: Its Nature and Development. New
York: Guilford Press.
Ferreira, D. and Merchant, A. (1992). Field Research in Management Accounting and
Control: A Review and Evaluation. Journal, Vol. 5 Iss: 4 MCB UP Ltd.
Fielding, M. (2005). Effective Communication in Organisations. Cape Town: Juta and
Company Ltd.
Findley, A. (1989). Open Communication Systems Beyond the Classroom. Washington.
United States: Presentation at World Future Society, July 16-20.
Flieger, V. (2002). Splintered Light: Logos and Language in Tolkien's World. Kent
State University Press.
Forte A. and Bruckman A. (2007). Constructing Text: Wiki as a Toolkit for Learning.
Canada: In Proceedings of the 2007 International Symposium on Wikis 2007.
Fox, J. and Schirrmacher, R. (2011). Art and Creative Development for Young Children.
United States: Cengage Learning.
Fox, W. and Bayat, M. (2008). A Guide to Managing Research. Cape Town. South
Africa. Juta and Company Ltd.
Franco, C. (2008). Using Wiki-Based Peer-Correction to Develop Writing Skills of
Brazilian EFL learners. Novitas-ROYAL, 2 (1), 49-59.
Franklin, T. and Harmelen, M. (2007). Web 2.0 for Content for Learning and Teaching
in Higher Education. Report for JISC, Available from: http://ierepository.jisc.ac.uk/148/ [Accessed on 1 September 11].
288

List of References
Franz, M. (2003). Core Curriculum for Diabetes Education: Diabetes in the life cycle
and research. University of Michigan. American Association of Diabetes Educators.
Fry, H. (2009). A Handbook for Teaching and Learning in Higher Education:
Enhancing Academic Practice. London: Routledge Taylor and Francis Group.
Garoufallou, E. (2012). Web 2.0 in Library and Information Science Education: the
Greek Case. Bradford: New Library World, Vol. 113 Iss: 3/4, pp.202 – 217. Emerald
Group Publishing Limited.
Gerding, S. (2007). The Accidental Technology Trainer: a Guide for Libraries. United
States: Information Today Inc.
Giacomini, A. (2008). Management Systems Perspective of Islamic Terrorism: A Case
Study of Islamic Law. United States: ProQuest LLC. 789 East Eisenhower Parkway.
Gideon, L. (2012). Handbook of Survey Methodology for the Social Sciences. London.
Springer.
Good, L. and Brophy, E. (1990). Educational Psychology: A realistic Approach. (4th
ed). London: Longman, White Plains, NY.
Goswami, A. (2013). The Consequences of the Hazardous Drugs. Available from:
http://doctorhelps.com/articles/44/dfeaehfccdedaefghahd/. [Accessed on 29 June 13].
Grant, L. (2009). „I DON‟T CARE DO UR OWN PAGE!‟ A Case Study of Using Wikis
for Collaborative Work in a UK Secondary School, Learning, Media and
Technology, 34:2, 105-117. Available from:
http://www.tandfonline.com/doi/pdf/10.1080/17439880902923564 [Accessed on 28
August 11].
Gravetter, F. and Forzano, L. (2011). Research Methods for the Behavioural Sciences.
United States: Cengage Learning.
Gray, A. (1997). Constructivist Teaching and Learning. SSTA Research Centre Report
97-07.
Gredler, M. (1997). Learning and Instruction: Theory into Practice. Merrill, University
of Michigan.
Greene, C., Caracelli, V. and Wendy, F. (1989). Toward a Conceptual Framework for
Mixed-Method Evaluation Designs. United States: American Educational Research
Association. Educational Evaluation and Policy Analysis. Vol. 11, No. 3.
Greene, J. (2006). Toward a Methodology of Mixed Methods Social Inquiry. Research in
the Schools; Spring2006, Vol. 13 Issue 1, p94.
289

List of References
Greiner, W. and Muller, B. (1993). Theoretische Physik (2nd ed). London. Springer.
Grix, J. (2001). Demystifying postgraduate research: from MA to PhD. London:
Continuum International Publishing Group.
Grossman, H. (2008). Voluntary Stuttering: A Mixed-Methods Investigation. United
States: ProQuest LLC. 789 East Eisenhower Parkway.
Gulati, S. (2004). Constructivism and Emerging Online Learning Pedagogy: a
Discussion for Formal to Acknowledge and Promote the Informal. The United
Kingdom: The Annual Conference of the Universities Association for Continuing
Education - Regional Futures: Formal and Informal Learning Perspectives, Centre
for Lifelong Learning, University of Glamorgan.
Guzdial, M. (1997). Constructivism vs. Constructivism vs. Constructionism. Available
from: http://guzdial.cc.gatech.edu/Commentary/construct.html. [Accessed on 1
February 11].
Hadjerrouit, S. (2012). Investigating Technical and Pedagogical Usability Issues of
Collaborative Learning with Wikis. Vilnius University. Informatics in Education,
Vol. 11, No. 1, 45–64 45.
Harasim, L. (1990). On-Line Education: Perspectives on a New Medium. New York:
Praeger/Greenwood.
Hartas, D. (2010). Educational Research and Inquiry: Qualitative and Quantitative
Approaches. London: Continuum International Publishing Group.
Hartman, H. (2009). Metacognition in Learning and Instruction: Theory, Research and
Practice. New York: Springer.
Harvey, G. (2009). SharePoint 2007 Collaboration for Dummies. New Jersey: John
Wiley and Sons Inc.
Hawamdeh, S. (2008). Knowledge Management: Competencies and Professionalism.
Singapore: World Scientific.
Hawi, Z. (2012). The exploration of student-centred approaches for the improvement of
learning programming in higher education. US-China Education Review, ISSN
1548-6613, USA.
Hawthorne, W. and Lawrence, A. (2012). Plant Identification. Creating User-Friendly
Field Guides for Biodiversity Management. London: Routledge Taylor and Francis
Group.

290

List of References
Heafner, T. and Friedman, A. (2008). Wikis and Constructivism in Secondary Social
Studies: Fostering a Deeper Understanding. London: Routledge Taylor and Francis
Group.
Hein, G. (1991). Constructivist Learning Theory. Israel: CECA (International
Committee of Museum Educators) conference.
Heinze, A. and Heinze, B. (2009) .Blended E-Learning Skeleton of Conversation:
improving formative assessment in undergraduate dissertation supervision. The
United Kingdom: British Journal of Educational Technology Volume 40, Issue 2,
pages 294–305.
Henson, K. (1996). Methods and Strategies for Teaching in Secondary and Middle
Schools, London: Longman Publishers.
Hesse-Biber, S. and Leavy, P. (2010). The Practice of Qualitative Research. London:
Sage.
Higgins, S., Xiao, Z. and Katsipataki, M. (2012). The Impact of Digital Technology on
Learning: A Summary for the Education Endowment Foundation London: EEF.
Available from:
Hiltz, R. (1998). Collaborative Learning in Asynchronous Learning Networks: Building
Learning Communities. Orlando: 3rd WebNet 98 World Conference of the WWW,
Internet, and Intranet Proceedings,: Available from:
http://eies.njit.edu/~hiltz/collaborative_learning_in_asynch.htm [Accessed 03 April
2013].
Hiltz, S. and Goldman, R. (2005). Learning Together Online: Research on
Asynchronous Learning Networks. New Jersey: Lawrence Erlbaum Associates.
Hinkle, L. (2010). Advantages and Disadvantages of E-Learning. Available from:
http://www.ehow.com/about_4743220_advantagesdisadvantages-elearning.html.
[Accessed on 1 August 11].
Hitchcock, G. and Hughes, D. (1995). Research and the Teacher: A Qualitative
Introduction to School-Based Research (2nd edition). London: Routledge Taylor and
Francis Group.
Hnsel, J. (2007). A Case Study of The Institutional Elements of a University-Sponsored
Charter School: Urban school reform in an age of accountability. East Eisenhower
Parkway. United States: ProQuest LLC.

291

List of References
Honda, H. (2000). Successfully Managing the Risk and Development of Your Business
and Technology. Florida. United States: American Society of Mechanical Engineers.
Technology and Society Division.
Hook, M. (2008). Lean culture in industrialized housing: a study of timber volume
element prefabrication. Doctoral dissertation. Sweden: Lulea University of
Technology.
http://educationendowmentfoundation.org.uk/uploads/pdf/The_Impact_of_Digital_Tech
nology_. [Accessed on 11 January 14].
Hughes, J. and Narayan, R. (2009). Collaboration and Learning with Wikis in PostSecondary Classrooms. Journal of Interactive Online learning. Volume 8, Number 1,
ISSN: 1541-4914.
Ismail, S., Ling,Y. and Batch, Y. (2010). Collaborating Wiki with University Database
for Focused Learning Support. IJASA, Vol.1, No.2, pp 49-63. Available from:
http://www.ucsiuniversity.edu.my/cervie/pdf/paperV1N2IT2.pd. [Accessed on 15
June 13].
Jacobs, F. and Hundley, S. (2010).Understanding and Supporting Adult Learners: A
Guide for Colleges and Universities. New Jersey: John Wiley and Sons Inc.
Jandt, F. (2009). An Introduction to Intercultural Communication: Identities in a Global
Community. London: Sage.
Janet, D. (2004). The relationship between research question and research design. In:
Patrick A. and Sue, D. (eds). Research into Practice: Essential Skills for Reading
and Applying Research in Nursing and Health Care. Edinburgh: United Kingdom.
Bailliere Tindall, pp. 69–84.
Jayaratna, N. (1994). Understanding and Evaluating Methodologies—NIMSAD: A
Systemic Framework. London: McGraw-Hill.
Jean, M. (2007). A study of Improving Critical Thinking Skills with Multiple Choice
Tests and First Semester Associate Degree Nursing Students. United States:
ProQuest Information and Learning Company.
Jefferson, A. (2012). Exploring and Examining Spaces of Family and School
Interaction. United states: University of Colorado Denver.
Jenkins, A. (1996). How to Write Learning Outcomes. Available from:
http://www.ncgia.ucsb.edu/giscc/units/format/outcomes.html. [Accessed on 31
December 11].
292

List of References
Jespersen, K. (2008). User Driven Product Development Creating a User-Involving
Culture. Denmark: Forlaget Samfundslitteratur.
Jian, J., Xie, Y., Tang, W. and Wang, C. (2010). Web Game Based Collaborative
Learning Design: A Case Study. 5th International Conference on E-learning and
Games in Changchun, China. London. Springer.
JISC (2010). JISC Strategy 2010-2012. Available from:
http://www.jisc.ac.uk/aboutus/strategy/strategy1012/executivesummary.aspx. .
[Accessed on 26 January 14].
Johnson, B. and Christensen, L. (2010). Educational Research: Quantitative,
Qualitative, and Mixed Approaches. London: Sage.
Johnson, R. and Johnson, D. (1994). An Overview of Cooperative Learning. Originally
published in: Thousand, A. and A. Nevin. (eds), Creativity and Collaborative
Learning. Baltimore: Brookes Press.
Johnston, H., Lara, D., Mario, S. and Pantelides, E. (2010). Data Triangulation: Using
Multiple Methods to Estimate and Validate Abortion Incidence and Prevalence.
Available From: http://www.guttmacher.org/pubs/compilations/IUSSP/IUSSPChapter9.pdf. [Accessed on 28 January 12].
Jones, R. (2003). Blogs and Wikis: Environment for On-Line Collaboration. Language,
Learning and Technology, 7(2), 12–16.
Jones, R., Garralda, A., Li, D. and Lock, G. (2006). Interactional Dynamics in On-Line
and Face-to Face Peer-Tutoring Sessions for Second Language Writers. Journal of
Second Language Writing, 15, 1 23.
Jordan, J. and Hall, D. (2010). Human- Cantered Information Fusion. Norwood: Artech
House.
Junco, R., Elavsky, M. and Heiberger, G. (2012). Putting Twitter to the Test: Assessing
Outcomes for Student Collaboration, Engagement and Success. British Journal of
Educational Technology. available from:
http://onlinelibrary.wiley.com.ezproxy.uow.edu.au/doi/10.1111/j.14678535.2012.01284.x/full. [Accessed on 2 August 13].
Kaden, R. (2006). Guerrilla Marketing Research: Marketing Research Techniques That
Can Help Any Business Make More Money. India: Viva Books Private Limited.
Kaminski, J. (2008).Wikis are Web 2.0 Whiz Tools. Available from: http://nursinginformatics.com/wikis_article.pdf. [Accessed on 20 August 11].
293

List of References
Karasavvidis, I. (2010). Wiki Uses in Higher Education: Exploring Barriers to
Successful Implementation, Available from:
http://dx.doi.org/10.1080/10494820.2010.500514. [Accessed on 07 March 12].
Karhu, A. (2011). Improving the Usability of Wikis: Case IT Product Team of Company
X. Master thesis. Finland: Department of Information and Service Economy. School
of Economics. Aalto University.
Kasemvilas, S. and Olfman, L. (2009). Design Alternatives for a MediaWiki to Support
Collaborative Writing in Higher Education Classes. Issues in Informing Science and
Information Technology Volume 6.
Katsirikou, A. (2011). Open Access to STM Information: Trends, Models, and
Strategies for Libraries. Berlin. Boston: Walter de Gruyter Gmbh and Co, KG.
Kaukab, M. (2010). Business and Politics in the Muslim World Gulf Cooperation
Council News Monitoring Report. Weekly Report.131 31st July- 6th August 2010.
Available from:
http://www.gilanifoundation.com/homepage/138/Asia%20138/GCC%20138.pdf.
[Accessed on 26 September 11].
Kear, K. and Woodthorpe, J. (2009). Using Wikis for Collaborative Learning of
Technology. Florida, United States: 7th International Conference on Education and
Information Systems, Technologies and Applications: EISTA 2009, 10-13 July 2009.
Keengwe, J. (2007). Faculty Integration of Technology into Instruction and Students‟
Perceptions of Computer Technology to Improve Student Learning. Journal of
Information Technology Education Volume 6. Taylor and Francis Group.
Kelly, B. (2006). Exploiting the Potential of Wikis. wiki-workshop. Available from:
http://ukwebfocus.wordpress.com/2006/11/06/exploiting-the-potential-of-wikisworkshop/. [Accessed on 09 February 12].
Kenneth, A., Melissa, S., Randall, C., Tyll, G., Lover, P. and Emily, R. (1992). Ethical
Standards. Washington, United States: American Educational Research association
cases and commentary.
Kessler, G. (2009). Student-Initiated Attention to form in Wiki-Based Collaborative
Writing. Language Learning and Technology 13(1): 79-95. Available from:
http://llt.msu.edu/vol13num1/default.html. [Accessed on 25 June 13].
King Abdulaziz University Portal KAU. (2012). Available from:
http://sfgbsd.kau.edu.sa/Pages-Overview.aspx. [Accessed on 24 February 12].
294

List of References
King Saud University Portal KSU. (2011). Available from:
http://ksu.edu.sa/Pages/default.aspx. [Accessed on 04 February 11].
Kirkwood, A. and Price, L. (2013). Technology-enhanced learning and teaching in
higher education: what is „enhanced‟ and how do we know? A critical literature
review. Learning, Media and Technology. Available from:
http://dx.doi.org/10.1080/17439884.2013.770404. [Accessed on 11 January 14].
Knowledge International University portal. (2011). Available from:
http://kiu.org/website/index.php?option=com_content&view=article&id=176&Itemi
d=28. [Accessed on 22 June 11].
Kridel, C. (2010). Encyclopaedia of Curriculum Studies, Volume 1. London: Sage.
Krishnaswamy, K., Sivakumar, A. and Mathirajan, M. (2009). Management Research
Methodology: Integration of Methods and Techniques. India: Pearson Education.
Kumar, R. (2008). Research Methodology. New Delhi: APH Publishing.
Kurosu, M. (2011). Human Centred Design: Second International Conference, HCD
2011, Orlando, FL, United States, July 9-14, 2011, Proceedings. London: Springer.
Kuznetsov, S. (2006). Motivations of Contributors to Wikipedia. New York: ACM
SIGCAS Computers and Society .Volume 36 Issue 2.
LaFrance, J and Calhoun, D. (2012). Student Perceptions of Wikipedia as a Learning
Tool for Educational Leaders. Georgia: NCPEA Publication.
Lahti, C. and Peterson, R. (2005). Sarbanes-Oxley IT Compliance Using COBIT And
Open Source Tools. United States: Andrew Williams.
Lambert, L. (2002). The Constructivist Leader. New York: Teachers College Press.
Lambropoulos, N. and Romero, M. (2010). Educational Social Software for ContextAware Learning: Collaborative Methods and Human Interaction. Information
Science Reference. United Stats: Idea Group Inc.
Lamnek, S. (2005). Qualitative Sozialforschung. Switzerland: Beltz.
Land, S. and Jonassen, D. (2000). Theoretical Foundations of Learning Environments.
New Jersey: Lawrence Erlbaum Associates, Inc.
Landefeld, R. and Sack, H. (2009). Collaborative Web-Publishing with a Semantic
Wiki. In: Schaffert, S., Tochtermann, K., Pellegrini, T. and Auer, S. (eds). Networked
Knowledge – Networked Media: Integrating Knowledge Management, New Media
Technologies and Semantic Systems. London: Springer Heidelberg, pp. 129-140.

295

List of References
Lederman, M. (2011). The 11 Laws of Likability: Relationship Networking. Because
People Do Business with People They Like. , New York, United States: American
Management Association.
Lee, L. (2010). Exploring Wiki-Mediated Collaborative Writing: A Case Study in an
Elementary Spanish Course. University of New Hampshire. Texas State University:
Computer Assisted Language Instruction Consortium Journal (CALICO), 27(2), p-p
260-276.
Lee, V. (2011). How Firms Can Strategically Influence Open Source Communities: The
Employment of 'men on the Inside'. London: Springer.
Leuf, B. and Cunningham, W. (2001). The Wiki Way: Quick Collaboration on the Web.
Boston: Addison Wesley.
Leung, K. and Chu, S. (2009). Using Wikis for Collaborative Learning: A Case Study of
an Undergraduate Students‟ Group Project in Hong Kong. Paper presented at the
International Conference on Knowledge Management 2009, The University of Hong
Kong. Available from: http://www.ickm2009.org/snews/upload/ickm_2009.
[Accessed on 22 September 11].
Li, M. (2012). Use of Wikis in Second/Foreign Language Classes, a Literature Review.
University of South Florida, United States: CALL-EJ 13(1), pp17- 35.
Li, X., Chu, S., Ki, W. and Woo, M. (2010). Students and Teacher‟s Attitudes and
Perceptions toward Collaborative Writing with Wiki in a Primary Four Chinese
Classroom. Florence, Italy: Paper presented at The 3rd International Conference ICT
for Language Learning.
Lim, S. (2009). How and Why Do College Students Use Wikipedia? United States:
Journal of the American Society for InformationScience and Technology, 60(11),
2189-2202. doi:10.1002/asi.21142.
Little, M. (2010). Wiki Technology Strategies and the Student Learning Experience.
United States: California State University, Sacramento.
Liu, C. and Matthews, R. (2005). Vygotsky‟s Philosophy: Constructivism and its
Criticisms Examined. International Education Journal, 6(3), 386-399.
Liu, S. and Lee, G. (2013). Using a Concept Map Knowledge Management System to
Enhance the Learning of Biology. Computers and Education 68: 105-116.
Lodder, A. and Zeleznikow, J. (2010). Enhanced Dispute Resolution Through the Use
of Information Technology. The United Kingdom: Cambridge University Press.
296

List of References
Lord, T., Travis, H., Magill, B. and King, L. (2011). Comparing Student-Centred and
Teacher-Centred Instruction in College Biology Labs. Available from:
http://stemtec.org/pathways/Proceedings/Papers/Lord-p.doc. [Accessed 15 January
2014].
Lovelace, P. (1999). CUNA Explores Web-Based Learning. Credit Union Magazine,
65(2), 29–30. Available from: http://www.creditunionmagazine.com.
Loveridge, D. (2011). Theories of Change: Monitoring and Evaluation Capacity
Development in the Government of Tanzania. Doctoral dissertation. Australia:
Melbourne Graduate School of Education. The University of Melbourne.
Lucassen, T. and Schraagen, M. (2010). Trust in Wikipedia: How Users Trust
Information from an Unknown Source. New York: Proceedings of the 4th Workshop
on information Credibility (WICOW 10). ACM.
Lund, A. and Smordal, O. (2006). Is There a Space for the Teacher in a Wiki?
Denmark: Paper presented at the Proceedings of the 2006 international symposium
on Wikis.
Lynch, B. (2003). Language Assessment and Programme Evaluation. The United
Kingdom: Edinburgh textbooks in applied linguistics. Edinburgh University Press.
Lyndsay, G. (2006).Using Wikis in Schools: a Case Study. Futurelab. Available from:
www.futurelab.org.uk. [Accessed on 15 March 13].
Ma, K. and Yuen, K. (2008). A Qualitative Analysis on Collaborative Learning
Experience of Student Journalists Using Wiki. In: Fong, J., Kwan, R. and Wang, F.
(eds). Hybrid Learning and Education: Proceedings of the First International
Conference, ICHL 2008, LNCS 5169 (pp. 103-114). Berlin Heidelberg: Springer.
Mack, N., Woodsong, C., Macqueen, K., Guest, G. and Namey, E. (2005). Qualitative
Research Methods: A data Collector‟s Field Guide. United States: Agency for
International Development .Family Health International.
MacKay, N. (2007). Curating Oral Histories: from Interview to Archive. Left Coast
Press.
Mackey, T. (2007). The Social Informatics of Blog and Wiki Communities: Authoring
Communities of Practice (CoPs). Montreal, Canada: Proceedings of Canadian
Association for Information Science.
Macmillan, J. and Schumacher, S. (1993). Research in Education. New York: Third
edition. Harper Collins College Publishers.
297

List of References
Madden, L. (2011). Examining Elementary Teachers‟ Identities through Analysis of
Student Science Notebooks. United States. North Carolina State University.
Mak, B. and Coniam, D. (2008). Using Wikis to Enhance and Develop Writing Skills
Among Secondary School Students in Hong Kong. The United Kingdom: Elsevier,
36: 437-455.
Malloch, M., Cairns, L., Evans, K. and O‘Connor, B. (2010). The Sage Handbook of
Workplace Learning. London: Sage.
Martin, M. (2005). Analysis of the Development, Regulation, Quality Assurance and
Impact of the Translational Commercial Provision of Higher Education in Six
Developing Countries. Paris: International Institute for Education Planning.
Mckenna, E. (2000). Business Psychology and Organisational Behaviour a Student's
Handbook. The United Kingdom: Psychology Press.
McNamee, M. and McNamee. M. (2002). The Ethics of Educational Research. Oxford:
Blackwell Publishing Ltd.
Mehra, V. and Omidian, F. (2012). Development an Instrument to Measure University
Students‟ Attitude towards E-Learning. Turkish Online Journal of Distance
Education-TOJDE January 2012 ISSN 1302-6488 Volume: 13.
Melville, D. (2009). Higher Education in a Web 2.0 World. Report of an independent
Committee of Inquiry into the impact on higher education of students‘ widespread
use of Web technologies. Available from:
http://www.jisc.ac.uk/media/documents/publications/heweb20rptv1.pdf. [Accessed
on 5 March 11].
Merriam, B. (1988). Case Study Research in Education: A qualitative approach. San
Francisco: Jossey-Bass Publishers.
Milaat, W., Ghabrah, T., Al-Bar, H., Abalkhial, B. and Kordy, M. (2000). PopulationBased Survey of Childhood Disability in Eastern Jeddah Using the Ten Questions
Tool. Saudi Arabia: Community Medicine Department, Medical College, King
Abdulaziz University.
Ministry of Higher Education. (2011). Education News. Available from:
http://www.mohe.gov.sa/ar/news/Pages/25j2011.aspx. [Accessed on 25 Jun 11].
Minner, D. (2010). Inquiry Teaching and its Effect on Secondary-School Student‟s
Learning of Earth Science Concepts. J. Geoscience Education, 46,363-368.

298

List of References
Mirza, A. (2008). Is E-Learning Finally Gaining Legitimacy in Saudi Arabia? Saudi
Computer Journal, Vol. 6, No. 2, 2007.
Mishra, S. and Panda, S. (2007). Development and Factor Analysis of an Instrument to
Measure Faculty Attitude towards e-Learning. India: Asian Journal of Distance
Education.
Moeller, B. (1996). Learning from Television: A Research Review (Reports Issue No.
11). Center for Computation and Technology. Louisiana State University.
Mohammed, M. (2010). Using Wikis to Develop Writing Performance among
Prospective English as a Foreign Language Teachers. Available:
www.nauss.edu.sa/acit/PDFs/f1766.pdf [Accessed on 4 June 13].
Monz, C., Nastase, V., Negri, M., Fahrni, A., Mehdad, Y. and Strube, M .(2011).
CoSyne: A Framework for Multilingual Content Synchronization of Wikis.
Proceedings of the 7th International Symposium on Wikis and Open Collaboration.
pp. 217-218. Mountain View, CA, United States: Int. Sym.
Morrell, D. (1992). The Effects of Computer-Assisted Instruction and Students‟
Achievement in High School Biology. School Science and Mathematics, 92(4), 177181.
Morse, J. and Field, P. (1995). Nursing Research: the Application of Qualitative
Approaches Qualitative Research Methods. Cheltenham. The United Kingdom:
Nelson Thornes.
Moskina, V. (2013). Information Seeking Behaviour of National Minorities‟ Secondary
School Students for Scientific Research Purposes. Singapore: Paper presented at:
IFLA World Library and Information Congress.
Moule, P. (2007). Challenging the Five-Stage Model for E-Learning: A New Approach.
Available from: http://www.informaworld.com/10.1080/09687760601129588.
[Accessed on 25 September 13].
Mullin. E. (2000). The Art of Commenting: How to Influence Environmental Decision
Making with Effective Comments. Washington. United States: Environmental Law
Institute.
Murabayashi, M. and Yamato, S. (2007). Activities for E-Democracy in Mie Prefecture.
Available from: http://www.apdip.net/projects/egovernment/capblg/casestudies/Japan.pdf. [Accessed on 30 January 12].

299

List of References
Murdoch, A. and Wilson, J. (2004). Learning Links: Strategic Teaching for the
Learner-Centred Classroom. The United Kingdom: Curriculum Press.
Myers, M. (2000). Qualitative Research and the Generalizability Question: Standing
Firm with Proteus. Available from: http://www.nova.edu/ssss/QR/QR41/myers.html. [Accessed on 22 January 12].
Naidu, S. (2006). E-Learning. A Guidebook of Principles, Procedures and Practices.
Commonwealth of Learning Commonwealth Educational Media Centre for Asia.
Nair, A. (2008). Principles of Biotechnology. New Delhi: Laxmi Publications.
Naismith, L., Leet, B. and Pilkingtont, R. (2011). Collaborative Learning with a Wiki:
Differences in Perceived Usefulness in Two Contexts of Use. Oxford: Blackwell
Publishing Ltd. 27, 228–242.
Nath, J. and Cohen, M. (2010). Becoming an EC-6 Teacher in Texas: A Course of
Study for the Pedagogy and Professional Responsibilities (Ppr) Texes. United Stats:
Cengage Learning.
National Association of Social Workers. (2008). Encyclopaedia of Social Work. United
Stats: Volume 3 Publisher National Association of Social Workers.
Neuman, W. (2007). Basics of Social Research: Qualitative and Quantitative
Approaches. 2nd edition. Australia: Pearson Education Publications.
Neumann, D. and Hood, M. (2009). The Effects of Using a Wiki on Student Engagement
and Learning of Report Writing Skills in a University Statistics Course. Australasian
Journal of Educational Technology 2009, 25(3), pp. 382-398.
Newman, A. and Thomas, J. (2008). Enterprise 2.0 Implementation Network
professional's library. New York: McGraw-Hill.
Nicholson, P. (2007). History of E-Learning Echoes of the Pioneers. (Ed.), Manjon, B.,
Perez, J., Pulido, J., Rodriguez, M. and Rodriguez, J. (2006). Computers and
Education E-learning, from Theory to practice. London: Springer.
Nisbet, D. (2004). Measuring the Quantity and Quality of Online Discussion Group
Interaction. The Robert Gordon University. Journal of eLiteracy, Vol 1. pp.122-139.
Nunan, D. (1992). Research Methods in Language Learning Cambridge Language
Teaching Library. The United Kingdom: Cambridge University Press.
Nwagbo, C. (2006). Effects of Two Teaching Methods on the Achievement in and
Attitude to Biology of Students of Different Levels of Scientific Literacy. Elsevier
Science B.V., Amsterdam.
300

List of References
O‘Reilly, T. (2005). What Is Web 2.0 Design Patterns and Business Models for the Next
Generation of Software? Available from: http://www.oreillynet.com/lpt/a/6228
[Accessed on 7 September 11].
O‘shea, P., Baker, P. and Allen, D. (2007). New Levels of Student Participatory
Learning: A WikiText for the Introductory Course in Education. Journal of
Interactive Online Learning, Vol. 6, No. 3.
Observatory on Higher Education. (2010). Indicators and International Comparisons.
Saudi Arabia: Ministry of Higher Education.
Offredy, M. and Vickers, P. (2010). Developing a Healthcare Research Proposal: An
Interactive Student Guide. New Jersey: John Wiley and Sons Inc.
Ohata, K. (2005). Language Anxiety from the Teacher‟s Perspective: Interviews with
Seven Experienced ESL/EFL Teachers. United States: Indianan University of
Pennsylvania.
Okaz Magazine. (2011). Report of the Director of Al-Baha University. Available from:
http://www.okaz.com.sa/new/Issues/20110122/Con20110122396099.htm. [Accessed
on 9 October 11].
Okochi, A. (2008). The Clergy and Catholic Educational Leadership in Nigeria: The
case of Awka diocese. Doctoral dissertation. United States: Fordham University.
Oliver, P. and Jupp, V. (2006). ‗Snowball Sampling‟. In: The Sage dictionary of social
research methods. London: Sage. pp. 244-245.
Onwuegbuzie, A. and DaRos, D. (2001). Using Cooperative Learning Graduate-Level
Research Methodology Courses: It‟s Effect on Attitudes and Achievement. United
States: University Press of America.
Onwuegbuzie, A. and Johnson, R. (2004). Mixed Methods Research: A Research
Paradigm Whose Time Has Come. South Alabama: Educational Researcher, 33(7),
pp.14-26.
Orvis, K. and Lassiter, A. (2007). Computer-Supported Collaborative Learning: Best
Practices and Principles for Instructors. Information Science Publishing.
O'Shaughnessy, J. (1995). Competitive Marketing: A Strategic Approach. Marketing
Management. London: Routledge Taylor and Francis Group.
Owusu, A., Kweku A., Monney, Y. and Eric, W. (2010). Effects of Computer-Assisted
Instruction on Performance of Senior High School Biology Students in Ghana.
Computers and Education 55 (2010): 904-910.
301

List of References
Ozok, A. and Zaphiris, P. (2009). Online Communities and Social Computing: Third
International Conference, OCSC 2009, Held as Part of HCI International 2009, San
Diego, CA, United States, July 19-24, 2009, Proceedings. London. Springer.
Parker, K. and Chao, J. (2007). Wiki as a Teaching Tool. Interdisciplinary Journal of
Knowledge and Learning Objects Volume 3.
Parr, C. (2013). How was it? The UK‟s first Coursera Moocs assessed. Time Higher
Education Retrieved 14 May, 2013, from
http://www.timeshighereducation.co.uk/news/how-was-it-the-uks-first-moocassessed/2003218.fullarticle?dm_i=QHI,1GJAP,5ZWEWM,4YIAY,1. . [Accessed
on 22 January 14].
Paterra, C., Young, L., Beadle, P., Willhite, S. (2007). DotNetNuke for Dummies. New
Jersey: John Wiley and Sons Inc.
Patton, M. (1990). Qualitative Evaluation and Research Methods (2nd ed.). Newbury
Park, CA: Sage.
Paul, S. (2013). How We Create Effective Teaching-Learning Environment.
International Journal of Education and Psychological Research (IJEPR) ISSN: 22790179 Volume 2, Issue 3, pp: 8-12, August 2013.
Peacock, R., Kuligowski, E. and Averill, J. (2011). Pedestrian and Evacuation
Dynamics. London: Springer.
Pegler, C. Mason, R. and Stefani, L. (2007). The Educational Potential of E-Portfolios:
Supporting Personal Development. London: Routledge Taylor and Francis Group.
Pereira, C. and Junior, J. (2007). Collaborative Learning Using Wiki: A Pilot Study with
Master Students in Educational Technology in Portugal. Vancouver, Canada:
Proceedings of World Conference on Educational Multimedia, Hypermedia e
Telecommunications (ED-MEDIA). pp. 1786 – 1791.
Perera, R., Heneghan, C. and Badenoch, D. (2008). Statistics Toolkit. Oxford. Oxford:
Blackwell Publishing Ltd.
Perry, B. (2009). CIMA Learning System Enterprise Operations. Oxford. The United
Kingdom: Elsevier Science.
Pershing, J. (2006). Handbook of Human Performance Technology: Principles,
Practices, and Potential. New Jersey: John Wiley and Sons Inc.

302

List of References
Pevzner, P. and. Shamir, R. (2009). Computing Has Changed Biology--Biology
Education Must Catch Up. Journal of Computer Science & Systems Biology.
Volume 6, Issue 3.
Phillips, D. (1995). The Good, The Bad And The Ugly: The Many Faces of
Constructivism. Educational Researcher, 24 (7), 5-12.
Philpott, D. (2011). A Guide to Federal Terms and Acronyms. United Stats:
Government Institutes.
Plantikow, S., Reinefeld, A. and Schintke, F. (2007). Transactions for Distributed Wikis
on Structured Overlays. London: Springer. DSOM, volume 4785 of Lecture Notes in
Computer Science, page 256-267.
Pope, C. and Mays, N. (2008). Qualitative Research in Health Care. Oxford. Oxford:
Blackwell Publishing Ltd.
Porter, L. (2004). Developing an Online Curriculum: Technologies and Techniques.
Information Science Reference. United Stats: Idea Group Inc.
Powell, S. and Yuan, L. (2013). MOOCs and Open Education: Implications for Higher
Education. . Available from: http://publications.cetis.ac.uk/wpcontent/uploads/2013/03/MOOCs-and-Open-Education.pdf. [Accessed on 27
January 14].
Pritchard, A. and Woollard, J. (2010) Psychology for the Classroom: Constructivism
and Social Learning. London: Routledge Taylor and Francis Group.
Puente, X. (2007). New Method Using Wikis and Forums to Evaluate Individual
Contributions in Cooperative Work while Promoting Experiential Learning: Results
from Preliminary Experience. WikiSym'07; 2007 Oct 21-23. Canada. Ottawa:
National Research Council of Canada; 2007. pp. 87–92.
Pueyo, I. (2009). Teaching Academic and Professional English Online. Peter Lang AG.
International Academic Publishers.
Raman, M., Ryan, T. and Olfman, L. (2005). Designing Knowledge Management
Systems for Teaching and Learning with Wiki Technology. Journal of Information
Systems Education 16(3): 311-320.
Ramirez, L. (2009). Empower English Language Learners with Tools from the Web.
United State: Corwin Press.
Rao, K. (2011). Services Marketing. India: Pearson Education.

303

List of References
Redecker, C., Mutka. A., Bacigalupo, M., Ferrari, A. and Punie, Y. (2009). Learning
2.0: The Impact of Web 2.0 Innovations on Education and Training in Europe.
Spain: Luxembourg: Office for Official Publications of the European Communities.
Reichel, M. (2012). An Examination of The Prison Ged: benefits, Failures, and The
Prisoner‟s Perspective. United States: Bachelor degree. The Harvard University
Department of Sociology.
Reynolds, J. (2007). A Framework for the Introduction of Organisational Learning
Using Web 2.0 Applications. A dissertation submitted in partial fulfilment of the
requirements of Dublin Institute of Technology for the degree of M.Sc. in
Computing (Knowledge Management).
Richardson, J., Morgan, R. and Fleener, C. (2011). Reading to Learn in the Content
Areas, 8th ed. United States: Wadsworth Cengage Learning.
Rico, R., Camacho, D. and Corcho, S. (2009). VPOET Templates to Handle the
Presentation of Semantic Data Sources in Wikis. Greece: The 6th European Semantic
Web Conference (ESWC).
Robbins, S. and DeCenzo, D. (2003). Supervision Today! Pearson New International
Edition. United States: Prentice Hall.
Roberts, T. (2004). Online Collaborative Learning: Theory and Practice. Information
Science Reference. United Stats: Idea Group Inc.
Robertson, I. (2008). Learners' Attitudes to Wiki Technology in Problem Based,
Blended Learning for Vocational Teacher Education. Australasian Journal of
Educational Technology. pp 425-441.
Robinson, D. and Schraw, G. (2008). Recent Innovations in Educational Technology
that Facilitate Student Learning. Information Age Publishing Inc.
Rosenberg, M. (2006). Beyond E-Learning: Approaches and Technologies to Enhance
Organizational Knowledge, Learning, and Performance. New Jersey: John Wiley
and Sons Inc .World: Adoption of Web 2.0 Technologies in Pakistani Libraries.
Gothenburg, Sweden: World library and information congress: 76th IFLA general
conference and assembly 10-15 August 2010.
Rumsey, D. (2009). Statistics II for Dummies. New York: John Wiley and Sons.
Ryan, B., Scapens, R. and Theobald, M. (1992). Research Methodology in Finance and
accounting. London: Academic Press Limited.

304

List of References
Sadagah, B. (2009). Tunneling at Different Rock Mass Quality: a Case Study, Saudi
Arabia. Riyadh, Saudi Arabia: Workshop "Underground Structures in Hot Climate
Conditions", 8-9 December 2009, Ministry of Transport.
Safko, L. (2010). Social Media Bible: Tactics, Tools, and Strategies for Business
Success. New Jersey: John Wiley and Sons Inc.
Sahlin, D. and Botello, C. (2007). YouTube for Dummies, New Jersey: John Wiley and
Sons Inc.
Salmon, G. (2000). E-Moderating: the Key to Teaching and Learning Online. London :
Kogan Page.
Santiago, N. (2009). Interview types: Structured, semi-structured, and unstructured.
Available from http://www.examiner.com/article/interview-types. [Accessed on 25
September 11].
Santrock, J. (2001). Child Development. New York: McGraw-Hill.
Scarlett, D. (2009). High School English Language Arts Teachers' Conceptualizations
of Pedagogical Content Knowledge . University of San Francisco. ProQuest.
Schiff, M. (1970). Some Theoretical Aspects of Attitudes and perceptions. Canada:
Prepared for the Symposium on the role of perception and attitudes in decision
making in resources management.
Schneider, G., Evans, J. and Pinard, K. (2008). The Internet. United States: Cengage
Learning.
Schwartz, L., Clark, S., Cossarin, M. and Rudolph, J. (2003). Educational Wikis:
Features and Selection Criteria. Athabasca University, Centre for distance
Education. Online Software Evaluation Report. R27/0311.
Seifert, K. and Sutton, R. (2009). Educational Psychology. Houghton Mifflin Company,
Boston.
Shah, D. (2009). A Complete Guide to Internet and Web Programming. New Delhi.
India: Dreamtech Press.
Sharma, R. (1997). Sociological Methods and Techniques. New Delhi. India: Atlantic
Publishers and Dist.
Sheina, O. (2009). Social and Cognitive Processes in Illness Schema Activation and
'Sick Behaviour'. Swindon: Full Research Report ESRC End of Award Report, RES000-22-2656.

305

List of References
Shelly, G., Cashman, T., Gunter, R. and Gunter, G. (2007).Teachers Discovering
Computers: Integrating Technology and Digital Media in the Classroom. United
States: Thomson Course Technology.
Sherman, S. and Sherman, R. (2004). Science and Science Teaching: Methods for
Integrating Technology in Elementary and Middle Schools. The University of
Michigan: Houghton Mifflin.
Shibley, I. (2005). The Best of the Teaching Professor. Canada: Magna Publications.
Shimon, J. (2011). Introduction to Teaching Physical Education: Principles and
Strategies. United States: Human Kinetics.
Shulman, L. (2009). The Skills of Helping Individuals, Families, Groups and
Communities. United States: Cengage Learning.
Siddique, S. (2013). Introduction to Computer Visualization. Available from:
http://cct370-w07.wikispaces.com/. [Accessed on 2 August 13].
Silber, K. and Foshay, W. (2009). Handbook of Improving Performance in the
Workplace, Instructional Design and Training Delivery. New Jersey: John Wiley and
Sons Inc.
Silva, K. (2012). Evolution-Centered Teaching of Biology. School of Biological
Sciences, Flinders University, Adelaide 5001, Australia; International Journal of
Science Education.
Sims, R. (2002). Teaching Business Ethics for Effective Learning, Westport, Conn.
United States: Quorum Books.
Singh, Y. (2007). Research Methodology. New Delhi. India: APH Publishing.
Sinha, U. (2007). Economics of Social Sector and Environment. New Delhi. India:
Concept Publishing Company.
Skrzypek, W., Potyrala, K. and Walosik, A. (2011). Formation Of Biology Students'
Social Skills With Use Of Ict Tools. Western Anatolia Journal of Educational
Sciences (WAJES), Dokuz Eylul University Institute, Izmir, Turkey ISSN 13088971.
Slater, A. (2007). Introduction to Infant Development. Oxford University Press.
Smith, B. and MacGregor, J. (1992). What is Collaborative Learning? A sourcebook for
Higher Education. The national Centre on Postsecondary Teaching, Learning and
Assessment at Pennsylvania State University.

306

List of References
Smith, S. (2011). What is Web 2.0? Available from:
http://www.authorpalace.com/internet/web-development/html/what-is-web-2.0.html.
[Accessed on 11 September 11].
Solans, D. and Mezcua, B. (2003). Building an Interactive Training Methodology to
Develop Multimedia E-learning Software. Orlando, Florida, United States:
International Conference on Education and Information Systems: Technologies and
Applications EISTA 2003.
Sommers-Flanagan, J. and Sommers-Flanagan, R. (2012).Counselling and
Psychotherapy Theories in Context and Practice: Skills, Strategies, and Techniques.
John Wiley & Sons, 2012
Song, H. and Chan, Y. (2008). Educational Blogging: A Malaysian University Students'
Perception and Experience. Proceedings ascilite Melbourne: Song and Chan.
South African Management Development Institute. (2007). Facilitating and Assessing
Learning. Available form:
http://www.amdin.org/documents/d00104/SAMDI_TOT_Module_4.pdf. [Accessed
on 3 April 11].
Spencer, R. (2008). Developing E-learning Resources for AS Biology to Meet the Needs
of Learners. Action research project 2008/9. The United Kingdom: Stockton
Riverside College.
Spratt, C., Walker, R. and Robinson, B. (2004). Mixed Research Methods. Practitioner
Research and Evaluation Skills Training in Open and Distance Learning.
Vancouver. Canada: Commonwealth of Learning.
Sridevi, P. and Reddy, N. (2013). Informative Knowledge Discovery using Multiple
Data Sources, Multiple Features and Multiple Data Mining Techniques. India: IOSR
Journal of Engineering. Vol. 3, Issue 1.
Stahl, G., Koschmann, T. and Suthers, D. (2006). Computer-supported collaborative
learning: An historical perspective. In: Sawyer, R. (Ed.), Cambridge handbook of the
learning sciences (pp. 409-426). Cambridge, United Kingdom: Cambridge
University Press.
Stake, R. (1995). The Art of Case Research. Thousand Oaks, CA: Sage.
Stake, R. (2000). Case Studies. In Denzin, N and Lincoln, Y. (eds), Handbook of
qualitative research (2nd ed., pp. 435-454). Thousand Oaks, CA: Sage.

307

List of References
Stavredes, T. (2011). Effective Online Teaching: Foundations and Strategies for Student
Success. New Jersey: John Wiley and Sons Inc.
Steffe, L. and Gale, J. (1995). Constructivism in Education. New Jersey: Lawrence
Erlbaum Associates, Inc.
Stevens, J. (2012). Applied Multivariate Statistics for the Social Sciences. London:
Routledge Taylor and Francis Group.
Stewart, C. (2007). Interviewing Principles and Practices: Applications and Exercises.
United States: Kendall/Hunt Publishing Company. Westmark Drive P.O. Box 1840
Dubuque.
Straughn, H. (2008). Life Spirals: exploring your ascent through the seven
transformations that propel humanity's dreams, United States. Chalice Press.
Su, F. and Beaumont, C. (2010). Evaluating the Use of a Wiki for Collaborative
Learning. Innovations in Education and Teaching International, vol. 47, no. 4, pp.
417-431.
Suskie, L. (2009). Assessing Student Learning: a Common Sense Guide. San Francisco:
Jossey-Bass Publishers.
Talloo, T. (2007). Business Organisation and Management (For B.Com Couese of
Delhi University). New York: McGraw-Hill.
Tan, V., Chia, A., Wong, S. and Lee, Y. (2011) Pilot Implementation of Wikis-Lessons
Learned on Collaboration. SIM University. Available from:
http://www.slideshare.net/verilytan/wiki-gl2011-final0104-compatibility-mode.
[Accessed on 20 December 11].
Tarek, S. (2011). Study of Sustainable Growth Factors of SIE/ Micro-financed Business.
World Review of Business Research. Vol. 1. No. 4. September 2011. pp 142-159.
Tashakorri, A. and Teddlie, C. (1998). Mixed methodology: Combining Qualitative and
Quantitative Approaches. Thousand Oaks, CA: London: Sage.
Tashakorri, A. and Teddlie, C. (2003). Handbook of Mixed Methods in the Social and
Behavioural Science. Thousand Oaks: Sage.
Teijlingen, E. and Hundley. S. (2001). Social Research Update. The Importance of Pilot
Studies. Department of Sociology University of Surrey. The United Kingdom.
Available from: http://www.soc.surrey.ac.uk/sru/RSU35.pdf [Accessed on 29 May
11].

308

List of References
Terry, A. (2011). Clinical Research for the Doctor of Nursing Practice. Sudbury, MA,
United States: Jones and Bartlett Publishers.
Tesser, A. and Shaffer, D. (1990). Attitudes and Attitude Change. Annual Review of
Psychology. Available from: http://www.annualreviews.org/page/about/contact-us
41: 479-523. [Accessed on 9 September 13].
Tetard, F., Packalen, K. and Patokorpi, E. (2008). Learning with Wikis – three case
studies of the use of wikis in university education. Scandinavia: proceedings of the
IRIS31 - The 31st Information Systems Research Seminar.
Tetard, F., Packalen, K. and Patokorpi, E. (2009). Using Wikis to Support Constructivist
Learning: A Case Study in University Education Settings. Proceedings of the 42nd
Hawaii International Conference on System Sciences -In HICSS 1-10.
The Department for Planning and Statistics (2010). Ministry of Higher Education's Plan
to Achieve Excellence in Science and Technology in Higher Education. Saudi
Arabia: Ministry of Higher Education. General.
The Human Rights Education Handbook. (2000). Effective Practices for Learning,
Action and Change.Human Rights Resource Centre. University of Minnesota.
The Ministry of Economy and Planning. (2010). Brief Report on the Nine Development
Plan. Saudi Arabia: Available from:
http://www.mep.gov.sa/themes/GoldenCarpet/index.jsp. [Accessed on 11 September
12].
The National Report issued by the Ministry of Higher Education (MoHE). (2009).
Ministry of Higher Education Office of the Deputy Minister for Educational Affairs.
Saudi Arabia.
The Saudi Net (2011) Al-Baha City Profile. Available from: http://www.thesaudi.net/saudi-arabia/baha/Al%20Baha%20City%20-%20Saudi%20Arabia.htm.
[Accessed on 30 September 11].
Thomas, G. (2011) A typology for the Case Study in Social Science Following a Review
of Definition, Discourse and Structure. Qualitative Inquiry, 17, 6, 511-521.
Thompson, D. and Chimenti, D. (2009). Review of Progress in Quantitative
Nondestructive Evaluation: Vol. 20: Amer, Iowa, 16-20. AIP Conference
Proceedings Series.

309

List of References
Thompson, M. (2011). E-Learning Centre of Excellence-The Path towards Excellence
in Higher Education. The National Centre for E-Learning and Distance Learning
(NCEL). Riyadh. The KSA.
Thyer, B. and Holosko, M. (2011). Pocket Glossary for Commonly Used Research
Terms. London: Sage.
Tolksdorf, R and Simperl, E. (2006). Towards Wikis as Semantic Hypermedia. Odense,
Denmark: ACM 1-59593-413-8/06/0008.
Tomei, L. (2009). Lexicon of Online and Distance Learning. Plymouth. The United
Kingdom: Rowman and Littlefield Group Inc.
Totten, S., Sills, T., Digby, A. and Russ, P. (1991). Cooperative Learning: A Guide to
Research. New York: Garland.
Treadaway, C. and Smith, M. (2010). Facebook Marketing: An Hour a Day. New
Jersey: John Wiley and Sons Inc.
Tull, D. and Hawkins, D. (1990). Marketing Research (5th ed). New York: Macmillian
Publishing Company.
Turner, J. and Patrick, H. (2004). Motivational Influences on Student Participation in
Classroom Learning Activities. Columbia University: Teachers College Record, 106,
1759–1785.
Turner, T. (2008). Fundamentals of Medical Education. University of California:
Thomas.
Turusheva, O. and Turusheva, L. (2006). Students‟ Learning Skills as a Means of a
Specialist Development. Latvia Jelgava: International Scientific Conference:
Information Technologies for Rural Development.
Tzanavari, A and Tsapatsoulis, N. (2010). Affective, Interactive and Cognitive Methods
for E-Learning Design: Creating an Optimal Education Experience. Information
Science Reference, United States: IGI Global, Hershey, PA, (ISBN: 978-1-60566940-3).
Uden, L. and Beaumont, C. (2006). Technology and Problem-Based Learning.
Information Science Reference. United Stats: Idea Group Inc.
Uljens, M. (1997). School Didactics and Learning: A School Didactic Model Framing
An Analysis of Pedagogical Implications of Learning Theory. United Kingdom:
Psychology Press.

310

List of References
Ullrich, C., Borau, K., Luo, H., Tan, X., Shen, L. and Shen, R. (2008). Why Web 2.0 is
Good for Learning and for Research: Principles and Prototypes. 17th International
World Wide Web Conference. Beijing, China: Available from http://hal.archivesouvertes.fr/docs/00/58/87/57/PDF/ULLRICH-CARSTEN-2008.pdf. [Accessed on 13
September 11].
Van Rooy, W. (2012). Using Information and Communication Technology (ICT) to the
Maximum: learning and Teaching Biology with Limited Digital Technologies..
Australian Catholic University, Sydney, Australia. Research in Science and
Technological Education.
Van Wasbeek, D. (2004). Human Resource Management Practices in Selected
Ethiopian Private Companies: Doctoral dissertation. Switzerland: Robert Kennedy
College.
Vermeulen, G., Bondt, W. and Ryckman, C. (2012). Rethinking International
Cooperation in Criminal Matters in the Eu: Moving Beyond Actors, Bringing Logic
Back, Footed in Reality. The Netherlands: Maklu-Publishers.
Vol. 3, Issue 1, May 2013.
Volker, L. (2010). Deciding About Design Quality: Value Judgements and Decision
Making in the Selection of Architects by Public Clients under European Tendering
Regulations. Leiden, Netherlands: Sidestone Press.
Vygotsky, S. and Cole, M. (1978). Mind in Society: The Development of Higher
Psychological Processes, Harvard University Press.
Walker, L. (2008). The Essential Guide to Lesson PlanningThe Essential Guides.
Pearson Education.
Wall, W. (2011). Failure in School: an International Study. UNESCO Institute for
Education.
Wang, L. and Beasley, W. (2008). The wiki as a Web 2.0 Tool in Education.
International Journal of Technology in Teaching and Learning, 4(1), 78–85.
Warr, P. and Knapper, C. (1968). The Perception of People and Events. New York:
Wiley.
Wenden, A. (1987). Learner Strategies in Language Learning. United States: Prentice
Hall.
West, J. and West, M. (2009). Using Wikis for Online Collaboration: The Power of The
Read-Write Web. New Jersey: John Wiley and Sons Inc.
311

List of References
Wheeler, S and Wheeler, D. (2009). Using Wikis to Promote Quality Learning in
Teacher Training. Learning, Media and Technology Vol. 34, No. 1.
Wheeler, S. and Wheeler, D. (2007). Evaluating Wiki as a Tool to Promote Quality
Academic Writing Skills. Villach, Austria: ICL 2007 Conference. 26-28 September.
Wheeler, S., Yeomans, P. and Wheeler, D. (2008). The Good, the Bad and the Wiki:
Evaluating Student-Generated Content for Collaborative Learning. British Journal of
Educational Technology, 39(6), 987-995.
Williams, R. and. Kerfoot, M. (2005). Child and Adolescent Mental Health Services:
Strategy, Planning, Delivery, and Evaluation. United Kingdom: Oxford University
Press.
Wingersky, J. (1999). Sample Copy Writing Paragraphs and Essays. London, United
Kingdom: Thomson Learning EMEA, Limited, Edition 3.
Woo, M., Chu, S., Ho, A. and Li, X. (2011). Using a Wiki to Scaffold Primary-School
Students' Collaborative Writing. Sullivan: Educational Technology and Society, 14
(1), 43–54.
Woodson, S. (2007). Behaviourism/Constructivism. Available from:
http://pangea.tec.selu.edu/~swoodson/edf607/behavconst.pdf. [Accessed on 17 June
12].
Wu, C. and Hsu, C. (2013). Writing Performance, Strategy Use and Students'
Perceptions of Wiki-Based Collaborative Summary Writing in an EFL Context.
United Kingdom: International Journal of Arts and Commerce ISSN 1929-7106.
Wurdinger, D. and Carlson, J. (2010). Teaching for Experiential Learning: Five
Approaches That Work, United Kingdom: Rowman and Littlefield Education.
Xu, J. and Quaddus, M. (2010). E-Business in the 21st Century: Realities, Challenges
and Outlook. Singapore: World Scientific Publishing Co. Pte Ltd.
Yang, S. (2005). A mixed Methods Study on the Needs of Korean Families in The
Intensive care unit. Australian journal of advanced nursing Volume 25 Number 4.
Yin, R. (1984). Case Study Research: Design and Methods (1st ed.). London: Sage.
Yin, R. (1994). Case Study Research: Design and methods (2nd ed.) London: Sage.
Yin, R. (2009). Case Study Research: Design and methods (4th ed.). London: Sage.
Zaraté, P., Belaud, J., Camilleri, G. and Ravat, F. (2008). Collaborative Decision
Making: Perspectives and Challenges. The Netherlands: IOS Press.

312

List of References
Zarli, A. and Scherer, R. (2008). E-Work and E-Business in Architecture, Engineering
and Construction: ECPPM 2008, London: Routledge Taylor and Francis Group.
Zhan, H. (2008). The Effectiveness of Instructional Models with Collaborative Learning
Approaches in Undergraduate Online Courses. Northern Arizona University:
ProQuest, UMI Dissertation Publishing.
Zorko, V. (2009). Factors Affecting the Way Students Collaborate in a Wiki for English
Language Learning. Australasian Journal of Educational Technology. 645-665.
Zornada, M. (2005). E-Learning and the Changing Face of Corporate Training and
Development. Slovenia: Managing Global Transitions, International Research ournal,
Volume 3, Number 1, spring.

313

List of References

315

