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Abstract. Wikis have been recently promoted as tools that foster collaborative learning. However,
there has been little research devoted to the criteria that are suitable to address issues pertinent to
collaborative learning. This paper proposes a set of criteria to explore technical and pedagogical
usability issues of collaborative learning with wikis. The criteria are then used to evaluate students’
collaborative writing activities. The units of study are wikis that groups of students developed
collaboratively using MediaWiki. This paper also reports on technical and pedagogical implications
for the use of wikis as collaborative learning tools in teacher education.
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1. Introduction
Wikis can provide teachers with opportunities for creating socially engaged tasks, such as
using wikis as a tool to track a group project, to collect data for a class project. Teachers
can also use wikis for collaborative curriculum design and course content authoring (Leung and Wah Chu, 2009; Matthew and Callaway, 2009; Mindel and Verma, 2006; Parker
and Chao, 2007). As for any digital technology, technical usability is a self-evident requirement for wikis. However, the added value of wikis in terms of collaborative learning
will come from a better understanding of pedagogical issues and not automatically from
improved technology (Govindasamy, 2002; Hamid, 2002; Watson, 2001). Hence, the use
of wikis in teacher education must include pedagogical issues that are pertinent to collaborative learning. The main goal of this work is to report on a study that investigates
technical and pedagogical usability issues of collaborative learning with wikis. This paper
is a substantially extended and improved version of published short articles (Hadjerrouit,
2011; Hadjerrouit, 2012).
The paper is structured as follows. First, the research questions are presented. Second, a literature review is undertaken. Then, collaboration concepts are described. This
is followed by a set of technical and pedagogical usability criteria that are pertinent to
collaborative learning with wikis. The article continues with the research methodology.
Then, the results are presented. Finally, the paper ends with a discussion of the results
and implications for the use of wikis in teacher education.
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2. Research Questions
The research goal of this work is to explore technical and pedagogical usability issues of
collaborative learning with wikis. The work focuses on the following three interrelated
research questions:
What are the technical and pedagogical usability criteria that are pertinent to collaborative learning with wikis?
How do students perform collaborative writing activities using MediaWiki on the basis of those criteria?
What are the implications that can be drawn for the use of wikis as collaborative
learning tools in teacher education?

3. Literature Review
Technically, wikis have been defined as Web-based systems that are easy to use and asynchronous, allowing users to develop content collaboratively from the bottom-up (Hughes
and Narayan, 2009; Lamb, 2004). The core properties of wikis are: ease-of-use, simple
navigation, linking features, and user involvement (Tetard et al., 2009). From a pedagogical point of view, wikis have been promoted as tools that foster collaborative learning
and writing, knowledge sharing, group discussion, and active participation among students (Norten and Hathaway, 2008; Parker and Chao, 2007)
The literature review identifies a number of problems associated with wikis. For example, Minocha and Thomas (2007) pointed out that is there is a need to support the
discussion aspects of collaborative activities with more appropriate tools. Another problem with wikis is that they allow a participant to edit the content of a Web site. This raises
questions of copyright, because students may use others’ work as their own (Heafner and
Friedman, 2009). Also the problem of concurrent updating is a recurrent problem that
creates frustrations among students.
Furthermore, a number of research studies seem to confirm that students appear to
favour individual work over collaboration using wikis, and that limited student contribution to the wiki seems to be a serious problem. For example, Elgort et al. (2008) indicated
that a significant number of students thought that they could have done the task better
on their own without collaborating with others. Likewise, Ma and Yuen (2008) pointed
out that only half of the students were satisfied with the use of a wiki for collaborative
writing. Carr et al. (2007) concluded that some students are reluctant to use wikis for
online course work. Moreover, Cole (2009) reported that after five weeks, the students
had not contributed to the wiki at all. Similarly, Ebner et al. (2008) indicated that none
of the 287 students involved in wiki created new pages or edited existing pages over the
whole semester. These examples show that the use of wiki does not automatically ensure collaboration, and that additional elements, or even a new pedagogy, are required to
promote collaborative learning. Karasavvidis (2010) argues that most problems experienced by the students with wikis hint at a “fundamental problem, namely the dominant
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traditional practices and the associated learning epistemology which is compatible by
such practices” (p. 226). Leung and Chu (2009) also pointed out that wiki in education is
associated with a careful consideration given to a sound pedagogy.
Another issue that emerged from the use of wikis for collaboration is the problem of
ownership. Wheeler et al. (2008) reported that students tend to protect their ideas, and
are resistant to having their contributions to the wiki changed by other group members.
Likewise, Arnold et al. (2009) pointed out that students were more concerned with adding
content to the wiki, and rarely revise the content edited by peers. Similarly, Lund and
Smørdal (2006) found that learners do not like to rewrite or edit their own or peers’
contributions to the wiki, or interact with others’ material. There are also reports of the
unwillingness of students to engage effectively in collaboration, because they do not want
to change or modify others’ work (Britcliffe and Walker, 2007). Furthermore, Minocha
and Thomas (2007) reported that students did not mind critiquing others’ work, but the
nature of the critical reviews was not perceived as being positive by some students.
Finally, Forte and Bruckman (2006, cited in Judd et al., 2010) reported that students
tended to postpone the most important part of the work close to the project deadline,
while less significant contributions to the wiki were spread out over a longer period of
time. Similarly, Carr et al. (2007) pointed out that much of the work still fall to few
students even when the participation is relatively high.

4. Collaboration Concepts
4.1. Collaboration vs. Cooperation
Cooperation is seen as work where participants split a task in subtasks among themselves, and work independently from each other (Ta-Elhasid and Meishar-Tal, 2007). In
contrast, participants collaborate when they co-ordinate their efforts to accomplish a task
collectively (Ta-Elhasid and Meishar-Tal, 2007; Resta and Laferrière, 2007). In education, cooperation is defined as the division of work between students who are faced with
a joint activity, while collaboration involves the “mutual engagement of participants in a
coordinated effort to solve the problem” (Dillenbourg et al., 1996, p. 190, cited in Judd
et al., 2010).
4.2. Collaborative Learning
Collaborative learning describes a learning process generated by groups of students working together as a team. Through collaboration students contribute to each others’ learning,
and thereby create a social learning environment that is more fruitful than the addition of
individual work (Thompson and Ku, 2006). Witney and Smallbone reported that groups
of students “can achieve more collectively than individuals” (p. 102). Collaborative learning is grounded in Vygotsky’s socio-constructivist learning theory, which assumes that
learning occurs through collaboration and information sharing in authentic contexts. Vygotsky (1978) argued that the way students learn is shaped by their relationships with
others.
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4.3. Collaborative Writing
Collaborative writing is an activity that transforms a text by multiple students into a collective document (Bradley et al., 2010; Chao and Lo, 2009; Tal-Elhasid and Meishar-Tal,
2007; Trentin, 2009). The benefits of collaborative writing are viewed as very positive for
the learning process. According to McConnell (2005, cited in Bradley et al., 2010), collaborative writing fosters critical thinking, helps to clarify, explain, and reflect on ideas,
enables information sharing, and develops discussion and communication skills. Collaborative writing also offers opportunities to practice literature review, academic reading and
writing (Kim et al., 2009; Trentin, 2008). Yarrow and Topping (2001) claim that students
working collaboratively improved significantly more than those who wrote alone.
4.4. MediaWiki as Collaborative Learning Tool
MediaWiki is seen as a tool that supports collaborative learning and writing (Kasemvilas
and Olfman, 2009; Wheeler et al., 2008). As such, MediaWiki is supposed to stimulate
students to share knowledge, discuss issues of common interest, participate, and work
together to reach a common goal (Chu et al., 2009; Hughes and Narayan 2009; Jones,
2010). MediaWiki provides functionality to carry out collaborative writing activities, e.g.,
editing content, tracking students’ contributions, and comparing the differences between
two versions of the wiki. Teacher can use these features to assess the distribution of work
among students and the types of activities carried out on the wiki. MediaWiki has also a
page that supports a discussion forum and written communication.

5. Technical and Pedagogical Usability Issues of Wikis
As any other digital learning technology, wikis are associated with technical and pedagogical usability factors that influence the way students perform collaborative writing activities. The research literature provides a set of criteria that can be used to assess the technical and pedagogical usability of wikis (Hazari et al., 2008; Leacok and Nesbit, 2007;
Nielsen, 2000; Nokelainen, 2006). Basically, technical usability involves techniques for
ensuring a trouble-free interaction with the software while pedagogical usability aims at
supporting the learning process (Hadjerrouit, 2010). Hence, the goal of technical usability is to minimize the cognitive load resulting from the interaction with the wiki in order
to free more resources for collaborative learning. Yet, technical and pedagogical usability
cannot be considered as separate, disjointed activities.
5.1. Technical Usability Criteria
Nielsen’s factors of Web usability (Nielsen, 2000) can be adapted to wikis with slight
modifications. These include content, page, and site design. Page design describes how
easy it is to read Web pages. Content design depends on writing for scannability and
media use. Site design is about linking and navigation. In educational settings, technical
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usability expresses how a web site is convenient, practicable, and usable for the students.
When applied to wikis, technical usability is divided into four criteria:
• Ease-of-use. This criterion indicates how easy it is to read the content of the wiki
and associated figures, images, and illustrations.
• Efficiency. This criterion describes the extent to which time and efforts are well
used for the intended wiki task or purpose.
• Technical design. This criterion expresses the quality of the wiki design in terms
of page structure, placing of images, tables, and illustrations.
• Accessibility and navigability. This criterion specifies how easy it is to access the
wiki, and navigate through its pages.
5.2. Pedagogical Usability Criteria
To capture pedagogical issues that are fundamental to collaborative learning, the usability
concept needs to be extended beyond technical usability. Nokelainen (2006) defined a set
of pedagogical criteria that can be applied to any digital learning material, such as learner
control, collaborative learning, added value, motivation, flexibility, feedback, etc. These
can easily be adapted to wikis with slight modifications according to their specificities.
Hence, to capture the very essence of wikis, pedagogical usability is broken down into a
set of specific criteria:
• Added value. The primary added value of wikis lies in their potential power to
support collaborative learning and writing in comparison to traditional technologies
such as LMS, CMS, or text processing systems. The added value of wikis also
lies in their openness, ease-of-use, discussion forum, and assessment of students’
contributions to the wiki.
• Motivation. Motivation is an important factor affecting learning. Two types of
motivation can be distinguished: internal and external motivation (Anderman and
Dawson, 2011). Internal motivation is a function of the value placed on the wiki,
and the amount of efforts a student is willing to invest in working with it. The
motivation increases when the wiki is inherently enjoyable and contain intrinsically
information that has a highly value for the student. External motivation refers to
motivation that comes from outside a student performing wiki tasks in order to
benefit from them, e.g., passing an exam.
• Differentiation. This criterion is used to adapt wikis to the users’ needs. It involves
fitting the wiki to the characteristics of the users, e.g., age, gender, preferences,
language, and prior knowledge (Hadjerrouit, 2010). Differentiation is important to
attract potential users interested in the wiki. Knowing that there might be an audience for their wiki motives students to develop well-structured wiki pages using a
clear and understandable language.
• Collaboration. The very nature of wikis lies in their potentialities to support collaboration among participants. True collaboration requires one student to modify
the content posted by another student and re-working the writing of others. In contrast, collaboration may occur at a lower level, when a student simply adds content
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to an existing wiki page (Mindel and Verma, 2006). Genuine collaboration requires
that all participants contribute to all aspects of the wiki application: content, structure and language (Chao and Lo, 2009).
• Discussion. This criterion describes the way and the extent to which the wiki is
used for discussion and communication. Basically, the wiki discussion page is used
as a space for communication among participants. It can be used to discuss different
aspects of the wiki tasks. It may also be used to transform and improve the tool to
a better instrument for collaboration and coordination, for example adding the date
of contribution and name of contributor.
• Assessment. The assessment criterion is important for evaluating students’ contributions to the wiki. Of particular interest is the data log of MediaWiki that tracks
activity and stores previous versions of the wikis by observing who is active, and
when, the type of activities, etc. The log permits the assessment of students’ contributions in terms of collaborative activities performed on the wiki, level of contribution, timing and work intervals.
• Peer-review and feedback. In addition to collaborative activities within their own
group, students need to benefit from comments and feedback received from other
groups. Peer review needs to be well-organized and structured in terms of content
and issues in order to be beneficial to the students. Peer review is also important
from the point of view of academic writing.

6. Methodology
This work uses a case study to examine the technical and pedagogical benefits and challenges of wikis to support collaborative learning. The units of study were wikis that group
of students developed collaboratively using MediaWiki.
6.1. Participants
Participants were 9 students enrolled in a course in Web 2.0 technologies offered by
the University. None of the students were involved in wiki projects, or had pre-requisite
knowledge in collaborative learning and writing. Three groups of students were involved
in threewiki projects associated with collaborative writing. The teacher was not supposed
to restrictively control the wiki information and the writing methods the students prefer
to adopt, and the way they collaborate.
6.2. Learning Tasks
The wiki tasks need to fulfil both technical and pedagogical usability requirements. First,
the wikis should be at least 4000 words in length. The wiki pages can vary in scope, but
some pages need to provide more than rudimentary information. Some pages may contain
suggestions of good quality that provide the seed for a more thorough article.
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Second, the wikis should have a good technical design. They need to be in accordance
with guidelines for writing good articles, layout, editing, style, and use of references.
Students should usebasic wiki functions to edit content, upload files and images, discuss
issues associated with the wiki topics, and review others’ wikis. Third, the wikis should be
self-explaining and adapted to the users’ needs, and offer information of good quality. The
wiki projects must contain a description of the goal of the wikis and the target audience.
6.3. Wiki Projects
The subjects of the wiki projects were chosen by the students in collaboration with the
teacher. The objectives and topics of the wiki projects are:
• Predators. The purpose of this wiki is to present information about predators in a
straightforward manner so that one can find information about the animals without
having to spend much time. The target audience are all groups of people, including
school students, who want to learn more about predators.
• Planets. This is a topic that is very relevant to school students in lower secondary
schools. It is important for this group of users to understand the specificities of the
eight planets of the sun system. The main goal is to collect and structure information, images, and illustrations about the planets.
• Nutrition and diet. This wiki is intended as an aid to school students in the 9th
grade in lower secondary schools. The purpose is to help school students find facts
about various energy sources regarding diet and nutrition according to the recommendations of the Social and Health Directorate.
The wikis were developed by three teams of students in collaboration with the university teacher, who provided supervision, on the one hand, and fellow students who
provided peer review, on the other hand. The students’ contributions to the wiki projects
were not assessed individually, but as a group work.
6.4. Procedure
The group projects lasted for eight weeks, and were divided into five stages. At the
end, the students delivered the final wiki products they developed using MediaWiki. The
instructor provided advice throughout the development process and good examples of
wikis. The five stages that the students followed were:
1. Selection a wiki topic and collection of information about the topic
2. Development of the wiki and associated pages
3. Peer review and feedback from fellow students using a survey questionnaire with
open ended questions.
4. Self-evaluation of technical and pedagogical issues of the wiki using a survey questionnaire with open ended questions
5. Delivery of the final wiki product
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6.5. Data Collection and Analysis Methods
To investigate technical and pedagogical usability issues of wikis, particular attention was
devoted to a combination of different collection and analysis methods:
•
•
•
•
•

students’ self-evaluation using a questionnaire with open-ended questions;
students’ peer review based on a questionnaire with open-ended questions;
students’ discussion log in the respective wikis;
students’ contributions to the wiki in the data log of MediaWiki;
informal discussion with the students over the duration of the wiki projects.

Regarding the first method, students were asked to express their perceptions about
technical and pedagogical issues of wikis by filling a survey questionnaire with open
ended questions so that they can comment their choices, preferences, and evaluations, as
well as what they liked or disliked with the wiki, and what should be improved.
Peer review is a method used for evaluating the work performed by peers to ensure
it meets specific criteria. The goal of peer review is to judge whether the wiki satisfies
specific criteria, and provide suggestions for improvements. As for self-evaluation, peer
review used a questionnaire with open ended questions. The results of self-evaluation and
peer review were analysed and interpreted qualitatively.
The discussion log is used to evaluate the extent to which students discussed issues
related to the wikis. The content of the log is interpreted qualitatively.
The data log allows a quantitative analysis of the students’ contributions to the wikis
made by each member of the groups.
Informal discussions were used as a supplementary method to provide more information about the students’ perceptions of the wikis.

7. Findings
7.1. Technical Usability
7.1.1. Ease-of-Use and Efficiency
Most students agreed that MediaWiki was easy to use. The ease-of-use of the tool may be
explained by the fact that the students did not need to acquire knowledge about HTML
and editing skills as this student clearly posted:
. . . Because you do not need to have HTML knowledge to edit, or add content. If
you wish, everything can be done using the rich-text editing. The treatment of the
text was easy, even though the wiki lacked a number of templates and extensions.
In contrast to the ease-of-use, most students indicated that MediaWiki was of average
quality regarding the efficiency criterion. It appears that the instability of MediaWiki
strongly impacted the efficiency of the tool and the way the wikis were developed. It
was then not surprising that efficiency problems created frustration as this student clearly
indicated:
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. . . It was very frustrating when the server dropped all the time, especially when
we just sat and wrote. It meant that we did not find out that the server was down
before we pressed the ”Save” button and then lost everything we had edited (. . .).
It was not so easy when not all the features worked as they should because the
wiki installation was not complete (. . .). What makes it even more frustrating is
that we could not do anything about it if anything happened with the wiki server.
If we had full access and permissions, we could at least try to solve the problems
that arose, instead of being dependent on a teacher (. . .) should fix it (. . .).
7.1.2. Technical Design, Accessibility, and Navigability
Less than the majority of students indicated that the technical design is of average quality. This may be explained by the lack of extensions and templates. Furthermore, most
students indicated that it was easy to navigate through the wiki, and that the number of
images was appropriate. Finally, the majority of the students pointed out that the content
was understandable. However, there was no evidence in the discussion log that the wiki
content was critically discussed. The discussion comments focused more on technical
aspects rather than issues of the subject matter.
7.2. Pedagogical Usability
7.2.1. Added Value
Surprisingly, most students indicated that MediaWiki was not easier to use than Word,
even though MediaWiki has more intuitive menu choices and technical opportunities.
One of the reasons it that Word is a program that students have used for years. So even
if MediaWiki has a simple user interface, it cannot be said that it is easier than Word.
Some students also believed that they can do exactly the same with Word as with MediaWiki, and perhaps much easier and faster. They did not feel dependent on MediaWiki
for it to work. Furthermore, one student reported that he/she preferred to use Word before
she/he pasted the text into the wiki, often because it was easier to keep track of what she
wrote on a document and because of the ability to save unfinished products without being
”viewed”. Lack of experience with MediaWiki was also a reason to prefer Word as this
student indicated:
. . . Because I am used to Word. I have never created a wiki article before, and it
is both faster and more efficient for me to open a Word document than to create a
wiki page.
In addition to students’ preferences, it appears that technical problems prevented students from being aware of the potentialities provided by MediaWiki:
. . . Had MediaWiki been installed 100% from the start we had done things a little
differently with reflist, footnotes, etc.
. . . Naturally, problems with the wiki, which hindered the use of the discussion
forum (. . .), resulted in face-to-face communication or using alternative solutions.
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7.2.2. Collaboration and Discussion
Most students indicated that they liked to comment and edit each others’ contributions,
that is add, delete, modify, and format content. In stark contrast, they believed that collaboration did not increase substantially, and that collaboration was rather of average quality.
The majority of the students also indicated that MediaWiki does not foster collaboration
among participants. There are many reasons that may explain their responses.
First, most students indicated that oral and face-to-face discussions were equally important as online communication. There were several responses of which the following
are representative:
. . . I think the whole discussion tool was unnecessary and redundant. (. . .). Oral
discussions are better alternatives to online discussion ways (. . .). It is also very
redundant to engage and comment on the wiki when we more or less always sit
together and work.
. . . Because there was a lot of down time(. . .), we were forced to use other forums
to discuss and edit the material so that we can achieve better consistency.
. . . As mentioned above, such tasks were more or less accomplished through other
forums (. . .) due to the unstable wiki page.
In addition to face-to-face discussions, the students pointed out that they needed to
use other communication channels:
. . . The answer is yes and no here; this because it is easy to communicate today
over other types of channels such as IM (Instant Message), Skype and similar
tools.
. . . One feels then that the discussion tool has the potential to be used sparingly
when it is easier to send the message, call and get an answer right away, enter the
mail there and wait.
. . . We have not taken advantage of the discussion forum. The reason is that we as
a group have largely worked together. It is easier to talk to the person sitting next
to you than to write down a message using the tool.
. . . Yes, I think, but it is not based on the discussion forum of the wiki. How much
time is spent online does not need to reflect how the actual group work has been.
I feel that my group have had a very good collaboration, but it does not look like
when you take a look at the discussion forum board.
Furthermore, the limited capacity of MediaWiki does not facilitate multiple-editing,
because the tool was unable to cope with simultaneous editing. Students reported their
disappointment:
. . . It happened to me several times when someone else in the group did something
at the same time in the wiki, edited and used the ”Save” button before me, then I
lost everything I had edited, and none of my changes were saved. (. . .) If a word
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was wrong or a paragraph should be somewhere else, it was easy to do this. The
problem is that it does not happen in real time as Google Docs (. . .).
The students mentioned a number of technical and pedagogical reasons to explain
why MediaWiki did not substantially increase collaboration:
. . . I cannot see that the discussion forum of the wiki raises the level of collaboration. It would be the same quality without.
. . . Collaboration did not increase, but it was a very straightforward kind of collaboration, in addition to other forums.
. . . MediaWiki has nothing to do with it when we all sit together to work and talk
face to face continuously.
. . . MediaWiki made us very frustrated, and this forced us to work even more
closely than we already did. This enhances the group, but it was not necessarily
positive.
. . . I think that MediaWiki promotes group collaboration, but because of the unstable server, we have worked together in ways other than the discussion forum. We
used email and Google Talk. But we have obviously tested the discussion forum
and understood well the advantages of using it.
The lack of familiarity with MediaWiki also was also an obstacle for increased collaboration:
. . . It took some time to become familiar with special wiki tags such as tables, links,
etc. When this was put in place, MediaWiki becomes a good tool for collaboration.
Finally, another explanation was that collaboration with MediaWiki does not happen
in real time as with Google Docs, which was considered to be inherently superior than
MediaWiki regarding concurrent writing:
. . . It is not effective, because things do not happen in real time as in Google Docs.
7.2.3. Motivation
The majority of the students felt that they were motivated to use wikis, but they also gave
both technical and pedagogical explanations for low motivation, e.g.:
. . . Due to all the problems this task has brought with it, the motivation was rather
negative for further work.
. . . Personally, I feel that the task is too focused on content and not enough on how
to use a wiki to its full potential.
. . . It is motivating when the collaboration in the group runs smoothly.
. . . Because the wiki did not work as it should. The wiki could have been written
as a report in Microsoft Office Word.
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7.2.4. Differentiation
Students pointed out that the wikis were motivating and interesting to work with, because of their intrinsic value for them and the users. Most students believed that the wikis
are tailored to the needs of the users through an appropriate balance of page, site, presentation, and navigation design, and that the wikis are tied to the users’ needs, age, and
interests. They also indicated that the technical design was good and adapted to the users’
preferences regarding colours, links, and navigation, although the wikis lacked multimedia elements. Furthermore, they reported that the amount of text and figures provided
by the wikis is suitable, and this helped the users to learn more. Finally, it seems that
most students were aware of the fact that wikis cannot always cover the entire knowledge
level of the users. It is therefore important for the learning process to combine wikis with
textbooks.
7.2.5. Assessment
Central element for the assessment of students’ contributions was the data log, which
provides all interactions with the wikis, chronologically listed, displayed date, authors
and changes made in the text. The log is particularly useful to support data analysis because it kept track of the individual contributions to the wikis made by each member of
the groups. A detailed analysis of the data log shows that group members mostly worked
on individual sections of the wikis. There were only few occasions when the students
revised substantially each other’s work. Then, the assessment of the data log revealed
that the contributions were not evenly distributed in two groups. The result was that one
or two students performed most of the wiki tasks. It also happened that some students
copied items from other sources, and pasted them directly into the wikis. The students
learned to write their own commentaries after the teacher made them aware of this problem. Moreover, it appears that all groups worked much as the last deadline approached,
and did not follow the schedule assigned throughout the project period, as the increased
number of activities during the last weeks clearly shows. This reduced the possibility of
collaborative writing further.
7.2.6. Peer Review and Feedback
Peer review was carried out three weeks before the end of the wiki projects. At this
point of time, the wikis lacked a number of features. However, it was important to review
the students’ tasks since these needed to be improved to achieve a better quality of the
final products. Peer review revealed that students basically agreed that the wikis were of
average quality from the technical point of view. Efficiency was one of the most important
problems that the students mentioned as these comments reveal:
. . . A complete MediaWiki installation with all features and the server stability.
. . . Additional templates/extensions should be installed, or alternatively, include
your wiki in a project to avoid unnecessary work in the form of tasks that do not
‘count’ in the final grad.
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. . . Efficiency has necessarily nothing to do directly with MediaWiki, but should
at least be addressed so that any further use does not have to work with word
processors to copy and paste into the wiki.
Furthermore, some students were disappointed that MediaWiki lacked some advanced
extensions and functions, even though these were not required:
. . . MediaWiki is ok for its purpose, but for this task we might as well have written
a report with Microsoft Office Word. The MediaWiki installation is missing a lot of
settings and functions so that for example it is not possible to use <reflist> cqoute
feature or function, even if there is a requirement for the task.
. . . I get the impression that the installation is not complete, at least that some
features are missing. This is something that I think is significant, whether or not
there are functions that are ”required” in the task or not. When I first must learn
about MediaWiki I want to learn everything, and not just what is written in the
project task.
Regarding the degree of collaboration, the majority of the students believed that this
cannot be characterized as high, and that MediaWiki did not automatically foster collaboration, because the discussion forum was not good enough to promote collaborative
learning.
. . . The discussion forum shows that the group has worked together, but the forum
is not used actively. Part of the reason may be that the group has always worked
together. The discussion forum has not been necessary.
. . . The discussion channel is used, but I doubt that collaboration will be promoted
any more than if it had not been used. This is because the group usually gathered
when we were working, and an oral discussion is better and easier.
. . . It does not seem like there is so much discussion or people who have edited,
but due to occasional problems with the wiki we can certainly assume that it has
been discussed in other forums.
. . . Low academic discussion, most ”Facebook speak”.
Concerning the differentiation criterion, most students believed that the wiki topics
are suited to the users’ needs, because they contain relevant information that is potentially
interesting and motivating.

8. Discussion
Wikis have been promoted as a new technology that fosters collaborative learning. However, in spite of these potentialities, students may be left frustrated or disappointed, because wikis do not sufficiently address their needs or expectations. Both technical and
pedagogical problems may hamper collaborative learning and writing. Even though wikis
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are considered as user-friendly, technical problems may arise for different reasons: unstable server, lack of extensions, downloading of files, concurrent editing etc. Beyond wiki
technicalities, pedagogical usability problems are still the main factor that impacts collaborative learning, such as the integration of wikis into teaching and learning processes,
students’ prior knowledge and experiences with wikis, familiarity with MediaWiki, etc.
Also reliability and validity issues need to be addressed. Several lessons can be drawn
from the findings for an appropriate use of wikis as collaborative learning tools in teacher
education.
8.1. Technical Usability Issues
The findings indicate that wikis still lack a number of functionalities that would make
them more usable, and that several technical usability problems need to be addressed
before MediaWiki can be used successfully to promote collaborative learning. First, the
discussion tool in its current form needs to be improved to help students follow a discussion tread. Students had to write down the date and the name of the contributor, which
should automatically appear on the discussion page. Then, MediaWiki needs a locking
mechanism to avoid the problems of concurrent updates. The tool should be modified so
that a particular wiki page on which a student is currently working would be locked for
usage. Then, it is impossible to escape network connection problems, and the frustration
and low motivation they caused. Moreover, adding extensions and modules would be advantageous for students, so that more of the MediaWiki functionality could be used to
improve the technical quality of the wikis. Of course, many of these problems cannot be
solved without the redesign of MediaWiki. Nevertheless, both teachers and students need
be aware of the fact that technical usability obstacles can over-shadow the pedagogy and
hamper the learning process.
8.2. Pedagogical Usability Issues
Students’ perceptions of collaborative writing by means of self-evaluation and peer review, and analysis of students’ discussion logs as well, reveal that collaboration and discussion among students cannot be characterized as high and that MediaWiki does not
automatically foster collaboration. These findings are confirmed by the data log, which
shows that the students were more inclined to cooperate than collaborate to carry out
the wiki projects. One reason for low collaboration is the lack of collaborative skills and
familiarity with MediaWiki, since none of the students were involved in wiki projects before. Another reason is that true collaboration may be a real challenge for any student as
it is cognitively demanding. True collaboration is difficult to achieve, unless students possess higher-order academic skills and critical awareness to judge the information posted
on the wiki by other students (McLoughlin, 2007). Otherwise, students tend to accumulate content on wiki pages as the data log of MediaWiki clearly shows. Moreover, students
were inclined to postpone their work as the project deadline approached. This reduced the
possibility of collaboration, in line with the research literature (Meishar-Tal and Gorsky,
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2010). Clearly, as Cole (2009) pointed out, it is not enough to simply use wikis in courses
without a radical change of the underlying pedagogy and learning paradigm, and expect
students to automatically collaborate. Rather, course content and pedagogy need to be
redesigned to realize the potential capabilities of wikis in education.
The findings reveal that collaborative learning benefits cannot be expected as long
as the affordances and limitations of wikis are not taken into consideration. In this regard, the role of the teacher cannot be underestimated. Students need to be taught that
wikis’ potential capabilities lie in supporting a collaborative approach to learning. Furthermore, students need to be taught that the use of wikis may create problems connected
to the trustworthiness of the information and the risk for plagiarism. Teachers also need
to emphasize academic thinking, and guidelines for writing good articles (Wheeler and
Wheeler, 2009). The role of the teacher consists of guiding the students and providing
appropriate feedback to carry out their tasks (Nordin and Klobas, 2006). However, as facilitator of collaborative writing, the teacher is not supposed to restrictively control the
study material and the methods the students prefer to use. Instead, students should feel
confident with methods and approaches that suit their personal learning style.
Since students were more inclined to cooperate rather than to collaborate, it may be
necessary to develop an awareness of the difference between cooperation and collaboration, and the way collaborative writing might be carried out. Clearly, putting students together does not automatically result in collaborative work, partly because the acquisition
of collaborative skills must be addressed before taking advantage of wikis. Such skills
become necessary to foster collaborative learning. It follows that collaborative learning
should not be restricted to wikis alone but should be possible using any means found
useful, for example allow students come together to discuss a topic, especially when the
participants have different backgrounds and can add to each other’s knowledge, and reflection through co-author summaries of what they have learned (Tetard et al., 2009).
Furthermore, most students indicated that the online discussion page alone is not the
best tool for communication and dialogue, because the need to engage in some form
of synchronous communication is still highly valued by the students. It appears that the
blended or “hybrid” model of communication is the most appropriate form of discussion among students, because the combination of different forms of communication are
more stimulating for the learning process than one tool alone can do (Weber, 2008).
The blended model involves both synchronous and asynchronous communication. Synchronous communication is based on face-to-face meetings, supplemented by traditional
and new forms of asynchronous communication, such as email, and new technologies for
social interaction such as Google Docs, and Instant Messaging. Hence, all forms of communication and collaborative technologies are potentially valuable to groups of students
collaboratively working to develop wikis.
In addition, students need to be aware of the role of motivation, since it is an essential component of collaborative learning. Motivation can be achieved in many ways.
First of all, the motivational value of wikis must be seen in relation to the wiki topic itself, whether it is intrinsically interesting and highly relevant to the students. Indeed, the
data log shows that motivated students edited more content and used more wiki functions
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than other students. A number of factors may explain low motivation: lack of collaborative skills, technical problems with MediaWiki, lack of clear assessment procedures, etc.
Motivation can be achieved in many other ways, for example through wikis that allow
students to take some control over their own learning, or wikis that provide opportunities
for high-level group activities and encourage learner participation (Leacock and Nesbit,
2007). High motivation can also be achieved through performance goals, such as passing
the course (Nokelainen, 2006). Finally, multimedia possibilities afforded by the wikis can
increase student motivation.
Furthermore, there is no clear evidence that the way the students were assessed, as a
group and not individually, influenced the methods they used to develop wikis. Nevertheless, assessment plays an important role in evaluating the students’ contributions, and can
enhance student achievement. MediaWiki has a data log that keeps a record of students’
individual contributions to the wiki. The log enables a proper follow-up of the students’
edits, which in turn allows a quantitative evaluation of the contributors’ individual input. From the teacher’s point of view, an assessment of students’ individual contributions
must be made, even though this evaluation form could be a sensitive issue for students
working together to achieve a common goal. However, quantitative assessment does not
need to be the only way to evaluate students’ individual contributions, since statistical
data alone give little information about the quality of the input. Other assessment ways
may use other tools than the wiki data log, such as self-assessment and peer assessment,
on an individual basis or in groups (Tal-Elhasid and Meisjar-Tal, 2007).
Finally, the benefit of peer review cannot be underestimated (Rieber, 2006). During peer review, students evaluate other students’ wikis to find out if they followed the
projects requirements. This process gives students a possibility to look at the requirements
once again, because they are assessing whether other students followed them. As a result,
they may be especially careful to reassess their own understanding of the wiki tasks. In
turn, a careful understanding of the tasks may help the students revise their writings and
improve the wikis after the peer review process.
8.3. Reliability and Validity Issues
Reliability is concerned with the question of whether research findings are repeatable
and consistent over time (Bryman, 2004). Hence, to achieve a high degree of reliability,
it is crucial to be aware of the conditions under which this study was carried out and the
factors that may impact the findings of the study, such as students’ prerequisite knowledge
in collaborative learning and writing, prior experiences with wikis, server connections,
lack of MediaWiki extensions, and other pedagogical, technical, and institutional factors.
Reliability is also enhanced by a clear description of the procedure being used to carry
out the main steps of the study so that it can be reused to produce similar results.
This work also raises external validity issues that impact the generalizability of the
work beyond the specific research context (Bryman, 2004). This work was conducted
with a small convenience sample, with participants from one course only. As a result, the
work is not representative for a larger population of students, and cannot be generalized
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to other students, even though the results are consistent with some current research work
(Carr et al., 2007; Cole, 2009; Elgort et al., 2008; Lund and Smørdal, 2006). Hence,
the findings need to be considered with caution, until replication studies with a larger
population confirm the results.

9. Conclusions and Future Research
The research objective of this article was to use a set of criteria to evaluate technical and
pedagogical usability issues of collaborative learning with wikis. The experiences that
have been reported in this paper demonstrate that the use of a new technology that opens
for collaborative learning and writing can never be easy or straightforward (Vratulis and
Dobson, 2009). The findings reveal that both technical and pedagogical issues need to
be addressed in order to promote wikis as collaborative learning tools. Besides technical
usability, which is a self-evident requirement, there is a need for a pedagogical approach
that provides students with a genuine collaborative leaning model in teacher education.
Future work will focus on the refinement of the usability criteria and the instruments
for assessing students’ perceptions of collaborative writing activities. In addition, future
research will be undertaken with larger student groups to ensure more reliability and
validity.

References
Anderman, E., Dawson, H. (2011). Learning with motivation. In: Mayers, R.E., Alexander, P.A. (Eds.), Handbook of Research on Learning and Instruction, 219–214. New York, Routledge.
Arnold, N., Docate, L., Kost, C. (2009). Collaborative writing in wikis. In: Lomicka, L., Lord, G. (Eds.). The
Next Generation: Social Networking and Online Collaboration in Foreign Language Learning. CALICO
Monograph, 8, 115–114.
Bradley, L., Lindström, B., Rystedt, H., Vigmo, S. (2010). Language learning in a wiki: Student contributions
in a web based learning environment. Themes in Science and Technology Education, 3(1–2), 63–80.
Britcliffe, W., Walker, R. (2007). Making wikis work: How do we create the conditions for effective collaborative learning? In: ALT-C 2007, Nottingham, UK, 4–6 September, 91–92.
Bryman, A. (2004). Social Research Methods (2nd edn.). Oxford, University Press.
Carr, T., Morrison, A., Cox, G., Deason, A. (2007), Weathering wikis: Net-based learning meets political science in a South African university. Computers and Composition, 24(3), 266–284.
Chao, Y-C. J., Lo, H-C. (2009). Students’ perceptions of wiki-based collaborative writing for learners of English
as a foreign language. Interactive Learning Environments, 1–17.
Chu, S. Kennedy, D., Mak, M. (2009). MediaWiki and Google Docs as online collaboration tools for group
project co-construction. In: Proceedings of the 2009 International Conference on Knowledge Management,
Hong Kong, 3–4, 2–14.
Cole, M. (2009). Using wiki technology to support student engagement: Lessons from the trenches. Computer
& Education, 52, 141–146.
Dillenbourg, P., Baker, M., Blaye, A., O’Malley, C. (1996). The evolution of research on collaborative writing.
In: Spada, E., Reiman, P. (Eds.), Learning in Humans and Machine: Towards an Interdisciplinary Learning
Science, 189–211. Oxford, Elsevier.
Ebner, M., Kikckmeier-Rust, M., Holzinger, A. (2008). Utilizing wiki-systems in higher education classes: a
chance for universal access? Universal Access in the Information Society, 7, 199–207.
Elgort, I., Smith, A.G., Toland, J. (2008). Is wiki an effective platform for group course work? Australian
Journal of Educational Technology, 24(2), 195–210.

62

S. Hadjerrouit

Forte, A., Bruckman, A. (2006). Constructing task: Wiki as a toolkit for (collaborative?) learning. In: Proceedings of the 2007 International Symposium on Wikis, Montreal, Quebec, Canada, 2007, ACM, 31–42.
Govindasamy, T. (2002). Successful implementation of e-learning: Pedagogical considerations. The Internet
and Higher Education, 4, 287–299.
Hadjerrouit, S. (2010). A conceptual framework for using and evaluating Web-based learning resources in
school education. Journal of Information Technology Education, 9, 53–79.
Hadjerrouit, S. (2011). A theoretical framework to explore technical and pedagogical Issues of wiki-based
collaborative learning in teacher education. In: Proceedings of 4th International Conference of Education,
Research and Innovation (ICERI2011), Madrid, 14–16 November, 3841–3846.
Hadjerrouit, S. (2012). Pedagogical criteria for successful use of wikis as collaborative writing tools in teacher
education. In: Third International Conference on e-Education, e-Business, e-Management and e-Learning
(IC4E 2012), 27, Hong Kong, January 5–7, 11–15.
Hamid, A.A. (2002). E-Learning: Is it the “e” or the learning that matters? The Internet and Higher Education,
4, 311–316.
Hazari, S., Nort, A., Moreland, D. (2008). Investigating pedagogical value of wiki technology. Journal of Information Systems Education, 20(2), 187–199.
Heafner, T.L., Friedman, A.M. (2008). Wikis and constructivism in secondary social studies: Fostering a deeper
understanding. Computers in the Schools, 25(3), 288–302.
Hughes, J.E., Narayan, R. (2009). Collaboration and learning with wikis in post-secondary classrooms. Journal
of Interactive Online Learning, 8(1). http://www.ncolr.org/jiol/issues/getfile.cfm?
volID=8&IssueID=25&ArticleID=129.
Jones, P. (2010). Collaboration at a distance: Using a wiki to create a collaborative learning environment for
a distance education and on-campus students in a social work course. Journal of Teaching in Social Work,
30(2), 225–236.
Judd, T., Kennedy, G., Cropper, S. (2010). Using wikis for collaborative learning: Assessing collaboration
through contribution. Australasian Journal of Educational Technology, 26(3), 341–354.
Kasemvilas, S., Olfman, L. (2009). Design alternatives for a MediaWiki to support collaborative writing. Journal of Information, Information Technology, and Organizations, 4, 87–104.
Karasavvidis, I. (2010). Wiki uses in higher education: Exploring barriers to successful implementation. Interactive Learning Environments, 18(3), 129–231.
Kim, P., Hong, Ji-S., Bonk, C., Lim, G. (2009). Effects of group reflection variations in project-based learning
integrated in a Web 2.0 learning space. Interactive Learning Environments, 1–17.
Lamb, B. (2004). Wide open spaces: Wikis, ready or not. EDUCAUSE Review, 39(6), 36–48.
Leacock, T.L., Nesbit, J.C. (2007). A framework for evaluating the quality of multimedia learning resources.
Educational Technology & Society, 10(2), 44–59.
Leung, K., Wah Chu, S.K. (2009). Using wikis for collaborative learning: A case study of an undergraduate
students’ group project in Hong Kong.
http://www.ickm2009.org/snews/upload/ickm_2009.
Lund, A., Smørdal, O. (2006). Is there a space for the teacher in a wiki? Proceedings of WikiSym’06, August
21–23, 2006, Odense, Denmark, 27–45.
Ma, W.W.W., Yuen, A.H.K. (2008). A qualitative analysis on collaborative learning experience of student journalists using wiki. In: J. Fong, R. Kwan, F.L. Wang (Eds.), Hybrid Learning and Education. Proceedings
of the First International Conference on Hybrid Learning, 103–114. Lectures Notes in Computer Science,
5169. Berlin, Springer.
McConnell, D. (2006). E-learning Groups and Communities. London, SRHE & Open U Press.
McLoughlin, C., Lee, M.J.W (2007). Social software and participatory learning: Pedagogical choices with
technology affordances in the Web 2.0 era. In: Proceedings of Ascilite, Singapore, 664–675.

Investigating Technical and Pedagogical Usability Issues of Collaborative Learning

63

Matthew, K.I., Callaway, R.A. (2009). Wiki as a collaborative learning tool in a language arts methods class.
Journal of Research on Technology in Education, 42(1), 51–72.
Meishar-Tal, H., Gorsky, P. (2010). Wikis: What students do and do not do when writing collaboratively. Open
Learning. The Journal of Open and Distance Learning, 25(1), 25–35.
Mindel, J.L., Verma, S. (2006). Wikis for teaching and learning. Communications of AIS, 18(1), 2–38.
Minocha, S., Thomas, P.G. (2007). Collaborative learning in a wiki environment: Experiences from a software
engineering course. New Review of Hypermedia and Multimedia, 13(2), 187–209.
Nielsen, J. (2000). Designing Web Usability: The Practice of Simplicity. Indianapolis, New Riders.
Nokelainen, P. (2006). An empirical assessment of pedagogical usability criteria for digital learning material
with elementary school students. Educational Technology & Society, 9(2), 178–197.
Nordin, N.M., Klobas, J. (2006). Wikis as collaborative learning tools for knowledge sharing: Shifting the
education landscape. http://www.unescobkk.org/fileadmin/user_upload/apeid/
Conference/13th_Conference/Papers/5.B.2._Wiki_as_Collaborative
_Learning_Tools_for_Knowledge_Sharing_Shifting_the_Education.pdf
Norton, P., Hathaway, D. (2008). On its way to K-12 classrooms, Web 2.0 goes to graduate school. Computers
in Schools, 25(3), 163–180.
Parker, K.R., Chao, J.T. (2007). Wiki as a teaching tool. Interdisciplinary Journal of Knowledge and Learning
Objects, 3, 57–72.
Resta, P., Laferriere, T. (2007). Technology in supporting collaborative learning. Educational Psychology Review, 19(1), 65–72.
Rieber, L.-J. (2006). Using peer review to improve student writing in business courses. Journal of Education
for Business, 81(6), 322–326.
Tal-Elhasid, E., Meishar-Tal, H. (2006). Models for Activities, Collaboration and Assessment in Wiki in Academic Courses.
http://www.biu.ac.il/bar-e-learn/eden2007/tal_tal.doc
Tetard, F., Patokorpi, E., Packalen, K. (2009). Using wikis to support constructivist learning: A case study
in university education settings. In: Proceedings of the 42nd Hawaii International Conference on System
Sciences, 1–10.
Thompson, L., Ku, H.Y. (2006). A case study of online collaborative learning. The Quarterly Review of Distance
Education, 7(4), 361–375.
Trentin, G. (2008). Using a wiki to evaluate individual contribution to a collaborative learning project. Journal
of Computers Assisted Learning, 25, 43–55.
Vratulis, V., Dobson, T.M. (2009). Social negotiations in a wiki environment: A case study with pre-service
teachers. Educational Media International, 45(4), 285–294.
Vygotsky, L.S. (1978): Mind and Society: The Development of Higher Mental Processes. Cambridge, MA,
Harvard University Press.
Watson, D.M. (2001). Pedagogy before technology. Re-thinking the relationship between ICT and teaching.
Education and Information Technologies 6(4), 251–266.
Weber, J. M. (2008) “Are we ready for the wiki?”. In: 2008 SMA Conference Proceedings, Society for Marketing
Advances, St. Petersburg, FL (11/7-11/10), 231–232.
Wheeler, S., Wheeler, D. (2009). Using wikis to promote quality learning in teacher training. Learning, Media
and Technology, 34(1), 1–10.
Wheeler, S., Yeomans, P., Wheeler, D. (2008). The good, the bad and the wiki: Evaluating student-generated
content for collaborative learning. Journal of Educational Technology, 39(6), 987–995.

64

S. Hadjerrouit

S. Hadjerrouit received MS and PhD degrees in software engineering and artificial intelligence from the Technical University of Berlin (Germany), in 1985 and 1992, respectively. He joined University of Agder, Kristiansand (Norway) in 1991. He is currently
a professor of computer science at the Faculty of Technology and Sciences. Hadjerrouit
has been in the teaching profession for 29 years. He has extensive experience in teaching object-oriented programming, Web engineering, software development, databases,
didactics of informatics, ICT in mathematics education, and ICT-based learning. His research interests include object-oriented software development, software engineering education, didactics of informatics, ICT in mathematics education, e-Learning, technologyenhanced learning, Web-based learning resources, Web 2.0 technology and social software.

Mokymosi bendradarbiaujant naudojantis vikiu techniniu
ir pedagoginiu aspektu tyrimas
Said HADJERROUIT
Vikis visai neseniai buvo reklamuojamas kaip priemonė, galinti skatinti mokymasi
 bendradarklausimus,
biaujant. Tačiau buvo nedaug moksliniu tyrimu apie šios priemonės tinkamumo spresti

susijusius su mokymusi bendradarbiaujant kriterijus. Šiame straipsnyje pateiktas šiam tikslui skirtu
besimokančiuj
kriteriju rinkinys. Šie kriterijai buvo panaudoti siekiant ivertinti
 u bendradarbiavi
mo raštu veikla. Nagrinėjami vikiai, kuriuos besimokančiuj
 u grupės sukūrė bendrai naudodamiesi
„MediaWiki“. Straipsnyje taip pat rašoma apie vikio, kaip mokymosi bendradarbiaujant rengiant
mokytojus priemonės, naudojimo technine ir pedagogine reikšme.


