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ABSTRACT

This study investigates student teachers’ opinions about learning “instructional technology and material
preparation” subjects in a hypermedia-based constructivist learning context. A qualitative case study design
was employed. The students of one classroom were the focus of an in-depth investigation by means of
interviews, which were designed to elicit these students’ perceptions concerning the use of hypermedia as a
cognitive tool in the learning process. The study sample consisted of twenty-eight second-year students who
enrolled in the Instructional Technology and Material Preparation Course in the Fall of 2001 at Middle East
Technical University in Ankara, Turkey. The study lasted fourteen weeks (two hours per week). In the
group, high, average, and low achievers (based on their GPAs), and both males and females were
represented. An interview schedule consisting of sixteen questions was designed to obtain the students’
opinions about developing hypermedia as a cognitive tool to learn the subject. The data collected through
the interviews were subjected to content analysis. The results indicate that the majority of the students
preferred the hypermedia-based constructivist learning environment in the course to a traditional learning
environment. The students thought that the hypermedia-based constructivist learning environment helped
them learn the subject matter more effectively.
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Introduction

Though many educators in the 20™ century advocated the learner-centered approach in education, currently, the
transmission of knowledge rather than the construction of knowledge is favored in educational settings. With
technological advances, it was thought that computers would provide solutions to many educational problems.
However, as in the case of educational systems, computers are used merely to transmit knowledge most of the
time, or simply to perform traditional instruction more efficiently and effectively (Pea, 1985). Perkins (1986)
once said, “How we think of knowledge could influence considerably how we go about teaching and learning”
(p-2). If knowledge is considered to be information, as Perkins also argued, it is isolated from its context
resulting rote learning. But if, on the other hand, knowledge is seen as a sort of design, then knowledge is related
to understanding, and to critical and creative thinking. It can then be structured meaningfully, and adapted or
revised for different purposes. The value of design experience, as Carver et al. (1992) emphasized, comes from
the opportunity provided to students to develop a variety of complex thinking skills.

One way of promoting knowledge as design is to use computers as cognitive tools. With cognitive tools,
information is not presented in the educational material to be learned. Students’ roles are those of designers and
problem-solvers. The students use the computers as cognitive tools to access, analyze, interpret, and organize
their personal knowledge. This approach enables students to think deeply and to perform their learning tasks
effectively (Pea, 1985; Kozma, 1992; Mayes, 1992; Reeves, 1999; Jonassen, 2000).

To be able to use technology as cognitive tool, it is important to provide an appropriate learning context for the
students. Jonassen and Reeves (1996) have stated that learning with technology requires a constructivist learning
context. The constructivist view emphasizes that learning occurs when it is supported by different perspectives
within meaningful contexts; social interactions are also critical in this learning process (Oliver & Herrington,
2003). Duffy and Cunningham (1996) highlighted some pedagogical goals in the constructivist learning context.
These include the provision of experience in the knowledge construction process, the provision of realistic and
relevant contexts, the encouragement of ownership, embedded learning in a social context, the use of multiple
modes of representation, the appreciation of multiple perspectives, and the development of self-awareness in the
knowledge construction process (Oliver and Herrington, 2003).
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Jonassen, Mayes, and McAlessi (1993) categorized the learning process as three learning phases: introductory,
advanced, and expert. They argued that when the student lacks complicated schemata and has limited
transferable prior knowledge in the subject area to be learned, introductory learning occurs. In the advanced
learning phase, students are more mature and are able solve more complex and context-specific problems; they
also acquire more advanced knowledge. In the expert learning phase, students have complex and meaningfully
linked knowledge structures relating to the subject. Jonassen et al. (1993) state that the introductory phase is
better served by classical instructional design, while constructivist learning environments are generally more
viable for the advanced knowledge acquisition phase. Universities and secondary education institutions are the
appropriate places in which to encourage advanced knowledge acquisition in a constructivist environment.

Duffy and Cunningham (1996) highlighted another characteristic of constructivist learning. They emphasized the
importance of language and dialogue in human culture and cognition. In order to facilitate dialogue among
students, group work should be practiced to share different viewpoints, and to challenge and develop alternative
perspectives. So, rather than sticking to only one way of thinking, in a constructivist learning context, the student
should be able to benefit from other individuals’ thinking/ideas by means of engaging in group work (Steketee,
2002).

In a constructivist environment, learning is arranged around a project. The two essential components of an
appropriate project are the product and the problem. The product component is the starting point, which allows
the students to learn the essential and critical points of the topic while developing the end product (Liu, 2003).
The problem component is related to conducting investigations, searching for solutions to problems, solving
problems, and making decisions in order to produce the product. In this process, the students come to understand
the main principles and concepts related to the problem, and they should feel a great sense of achievement
(Blumenfeld et al., 1991; Liu, 2003). To benefit from a project-based learning environment, the students’
engagement over an extended period of time is required, and they must concentrate on complex, integrated
modules of long-term instruction (Blumenfeld et al., 1991; Krajcik et al., 1994, cited in Jonassen, 1998)

Blumenfeld et al. (1991) indicated that “technology facilitated, project-based learning has great potential to
enhance students’ motivation, and supports information gathering and presentation” (cited in Liu, 2003, p.25).
Having students design hypermedia for the subject to be learned is one type of project-based learning, which
focuses on the development of design skills (Lui, 2003). In this approach, hypermedia supports knowledge
construction, exploration, learning by doing, learning by conversing, and learning by reflection (Jonassen, 2000;
Jonassen & Reeves, 1996; Lehrer, 1993). Designing hypermedia as an author promotes not only deep learning of
the subject matter, but also social skills like collaboration, project management, decision-making, research,
organization and presentation, and reflection (Carver et al., 1992). Kafai, Ching, and Marshall (1997) stated that
“the production of technological artifacts as a promising context for students to learn the coordination of
multiple demands needed to design and implement such project” (p. 117). They commented that “creating
multimedia appears to be a good context for students to learn about collaboration and project management” (p.
118).

Today, we experience various problems when attempting to integrate technology into teaching and the learning
process. Technology is used either as a management tool to help teachers and administrators in their
management tasks, or it takes the form of educational software, in which content is encoded. Technology has
been integrated into the educational system to a large extent; however, all of the potentials embodied in the goals
“learning with technology” and “using technology as a cognitive tool” have yet to be fully realized. It is clear
that the role of teachers will be integral for future development along these lines.

The influence of a hypermedia learning environment on learning processes has mostly been investigated under
the condition where students learn from the hypermedia. In addition, though there are research studies that
investigate the implementation of various cognitive tools with a wide range of student groups, student teachers’
use of hypermedia as a cognitive tool within a constructivist learning context has not been studied much. How
do student teachers perceive hypermedia as a cognitive tool? How do they interact within such a learning
environment? In what ways can they effectively learn with hypermedia, when it is used as a cognitive tool?
Questions like these need to be explored in order to understand what processes the student teachers go through as
they construct their own knowledge through the use of hypermedia. Therefore the purpose of this study is to
explore how student teachers perceive learning through the use of a hypermedia cognitive tool in a constructivist
learning environment. The specific focus is student teachers’ opinions about using hypermedia as a cognitive
tool to learn the course content of “Instructional Technology and Material Preparation.”
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Methods

Overall Design

A qualitative case study design was used in this study. The learning experiences of students in a teacher training
course where hypermedia was used as cognitive tool were examined in depth through interviews. The purpose
was to understand student teachers’ perceptions of the use of hypermedia as a cognitive tool in their learning
process. The study included twenty-eight second-year Computer Education and Instructional Technology
students at Middle East Technical University in Ankara, Turkey. The students possessed basic knowledge
concerning the design of hypermedia along with associated computer applications. In the group, high, average,
and low achievers (based on GPAs) were all represented. Before the study was initiated, the students were
informed that the course would proceed within a project-based constructivist learning context, and that
hypermedia would be used as a cognitive tool. Throughout the semester, the students were required to work in
groups to develop hypermedia relating to the course content. The procedures that the student teachers followed
during the course are presented in Figure 1.

Content Formation Template Design
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Figure 1. The procedures student designers followed

At the beginning of the semester, the students formed their project groups, which consisted of two to five
students each. There were eight groups in the study. Throughout the semester, the instructor avoided presenting
the course content to the students didactically. Instead, she established a constructivist learning context in which
she facilitated, coached, and guided the learning experiences of the students. In order to help the student teachers
to use their time more effectively and efficiently, the content was divided into sub-components. These sub-
components were scheduled for eight weeks, so that the students could spend sufficient time investigating and
forming the content of the hypermedia to be developed. To establish the content of the hypermedia, the students
investigated the sub-components of the topic, and wrote weekly reflective journals in which they reported the
results of their investigation. Each week, they received feedback from the instructor on their journals, and
participated in group discussions and learning activities held in the class (two hours per week). Two computer
laboratories in the department served as (two hours per week for fourteen weeks) hypermedia development
facilities for the students. While developing their hypermedia learning environment templates, each group
presented their work in class and received feedback from the instructor and their classmates. By the end of the
semester, the students finished their hypermedia learning environments. Examples from the students’ projects are
presented in Figures 2 and 3.
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Figure 3. Example 2 from students’ projects

Participants

The study included a total of twenty-eight second-year Computer Education and Instructional Technology
students (twenty-four male and four female), who enrolled in the Instructional Technology and Material
Preparation Course in the Fall of 2001-2002, at Middle East Technical University in Ankara, Turkey. This
course lasted for fourteen weeks. The majority of the students in this department (and also in the study)
graduated from computer departments in vocational or technical high schools. Since most of the students
graduated from computer departments in vocational or technical high schools, they already possessed basic
computer knowledge and skills in a variety of computer applications, and some hypermedia design experience
prior to this case study. For this reason, they did not require any orientation to designing hypermedia at the
beginning of the study.

Data Collection

An interview schedule was developed to collect qualitative data on the students’ opinions and perceptions of the
use of hypermedia as a cognitive tool in a constructivist learning environment. The schedule included sixteen
questions on the following areas: “how the constructivist learning environment contributes to both the students’
learning of instructional technology and to their material preparation of the course content; advantages and
limitations of the use of hypermedia as a cognitive tool in a constructivist learning context, in comparison to
traditional instruction; perceptions of the procedures followed during the hypermedia development process;
opinions about the role of the instructor in a constructivist learning context; suggestions concerning the effective
application of hypermedia as a cognitive tool in a constructivist learning environment; and finally, perceptions
and suggestions concerning the assessment of student performance in such a learning environment.”
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All of the students who took part in the study were interviewed at the end of the semester in their project groups.
Thus, a total of eight group interviews were carried out. There were several reasons for preferring group
interviews to individual interviews. First, throughout the study, the students worked in their project groups and
experienced this process together. Second, group interviews can be both effective and efficient as a qualitative
data collection technique, since they allow the interviewees to consider what others in the group say, and then
may build upon those shared opinions. Third, this method provides quality control in data collection, since
multiple perspectives on the same issue may provide a basis for validation. Fourth, the group dynamics typically
contribute to focusing on the most important topics and issues relevant to the study. Finally, group interviews
can be used to identify a program's strengths, weaknesses, and needed improvements (Patton, 1987). For these
reasons, I chose to carry out group interviews, which produced a rich data base to answer the research questions
in this study.

Before each interview took place, the students were informed of the purpose of the interview. Each interview
lasted about one and a half hours, and all of the interviews were tape-recorded with the permission of the
participants.

Data Analysis

The data collected from the interviews were subjected to content analysis. As Miles and Huberman (1994) have
stated, content analysis involves searching for meaningful phenomena in the data and assigning descriptive codes
to describe the data as a meaningful whole. For this purpose, the interview data were first transcribed into eight
interview files. Second, the transcribed data were coded using a predetermined set of terms and concepts based
on the literature (Duffy and Cunningham, 1996; Jonassen, 2000; Lehrer, R., 1993; and Pea, 1985). Coding was
conducted to classify and organize the data. Third, themes were identified in order to arrange the codes in a
meaningful and consistent way, and then the codes were grouped under these themes (such as the constructivist
learning environment, writing weekly reflective journals, hypermedia development, group work, learning
activities, and assessment). Finally, the coded data were presented and described under these main themes, and
then the interpretation and discussion of the results was offered.

Results

The analysis of the interviews produced certain themes in relation to the use of hypermedia as a cognitive tool.
The results of this study are presented under these themes, along with problems/difficulties that the students
faced in relation to these themes.

Overall assessment of the constructivist learning environment

Most of the students (N=25) mentioned that they preferred using hypermedia as a cognitive tool in a
constructivist learning environment to traditional classroom instruction. They stated that in traditional
instruction, while the instructor was presenting the content, the students could not focus their attention on the
subject for a long time. Only three students preferred traditional settings to constructivist settings. One of them
reported (in contrast to his teammates), “I learn social subjects better in a traditional setting, and I prefer the
instructor to present the content. However, I learn technical subjects by myself, and I do not need group work.”
Another said, “I can learn better by listening to the instructor.” The third student commented, “It was a new
method, and I had difficulty getting used to it.”

Those who were in favor of constructivist learning indicated that the constructivist learning environment led
them to be an active participant in the learning process, to learn and retain the course content more effectively,
and to pay more attention to their project. One student stated, “It is not possible to notice if students are listening
to the instructor or day-dreaming in traditional instruction. But in this environment, we had tasks to finish by due
dates, so we had to work.” One of the groups suggested, “It would be better if a combination of the two
strategies, traditional and constructivist, were used together.” Two groups commented that a fourteen week
period was too long, and that the project was too large. One student from these groups said, “I learned the subject
better with this approach, but dealing with the project’s long duration was tiring and boring.” Another student
said, “the content covered in the project was too much; it would be better to keep the content less, or divide the
subject into sub-subjects, and after finishing the first, it would be better to move forward.” They suggested that it
would be more helpful if such a large project consisted of several smaller projects or modules.
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One group reported that the constructivist approach conducted in this course was “a very good approach;
however, it cannot be applied in all courses.” This group thought that they would have difficulty applying this
approach in all courses, because that would require far more work by the students than they could possibly do.
This would place too much pressure on the students and would result in poor performance at least in some
courses. One student from the group explained that “this course took too much of my time. If the other courses
required that much time and effort, I could not handle them all together.”

For the learning purpose, most of the students (N=25) argued that this method was better than the traditional
method. Since they learned actively, they felt more involved, and they retained knowledge better, even though
the course created “a huge workload” for them. In the traditional method, they studied only for the exams; then
they forgot what they learned. One student said, “I, and my friends too, study the course material just before the
exam to get a good grade. One week or two days—it depends on the subject. After the exam, I forget most of
what I have studied. But in this approach, I had to focus on the subject several times to present it better. It is
better for learning.”

Writing weekly journals to form the content of the hypermedia

To determine the content of the hypermedia that they were to develop, the students searched for information.
Based on their search results, as groups they wrote weekly journals. They received feedback on their journals
from the instructor and made revisions in their hypermedia content.

The majority of the students (N=23) stated that, even though it was their first experience, writing weekly
reflective journals and receiving weekly feedback from the instructor made a significant contribution both to
their learning of the subject matter and to their efforts in determining the content of the hypermedia that they
developed. One student commented that “it was nice to receive weekly positive and informative feedback; it
helped us in the process of content formation.” Another said, “Investigating the subject, writing the results of my
investigation, receiving feedback, and making revisions contributed much to my understanding of the subject.”
Many of the students perceived the reflective journal as an effective tool which helped them to learn the subject,
to retain the knowledge, and to internalize it in their long-term memory. The majority (N=19) of the students
stated that the process of searching for knowledge and transferring it into the content of the hypermedia required
a detailed examination of the subject, and that this resulted in a deeper understanding of the content. At the same
time, they mentioned that it was a difficult and time-consuming process, since it involved examining the
information, holding a group discussion on main themes, organizing the main themes based on their importance
for the subject area, and writing the journal. Though it was a demanding process for the students, most of them
found the journal writing process very beneficial for learning.

However, one group (five students) did not find the journal writing process to be very effective. One of this
group’s members said, “It was difficult to get together to discuss the journal, even through e-mail.” They stated
that this process would be more beneficial if there were fewer group members. Two of the group members said,
“Each week, two or three of us were responsible for journal writing. The members who wrote the journal
examined the subject deeply.”

Even though most of the students complained about the workload, they found it very beneficial for learning the
subject matter and for helping them prepare for hypermedia development. One student said, “If we did not write
the journal beforehand and go with hypermedia development, it would be too difficult to organize the content,
design intended hypermedia, and learn the subject.”

One of the problems in writing the journal was attributed to group structure and functioning. First of all, it was
difficult to get up to five members together to write the journals. Second, the students had difficulty distributing
responsibility and managing the tasks of the journal writing, since this was their first experience with such a
project. Third, the duration of the journal writing period (eight weeks) was long for the students in a self-
regulated learning process.

Developing hypermedia
All of the students (N=28) stated that in order to present the content in hypermedia, they first had to examine the
content, search for information, and learn the content themselves. They indicated that their specific

investigations into the subject matter, their journal writing to form the content of the hypermedia, and their
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receipt of feedback about the journals all helped them in hypermedia development. Most of their learning
occurred while investigating and writing the reflective journals. They indicated that developing the hypermedia
required a preliminary examination of the content, and that the journal writing met this requirement in this
implementation. While determining their strategy for the presentation, they examined the structure of the content
and possible ways to present it. This process helped them review the materials and resulted in long-lasting
learning. One student said, “Preparation for the hypermedia development, rather than coding the hypermedia,
helped me learn the content.” The majority of the students in the groups stated that the hypermedia development
exercise was an important stage of this process. They mentioned that “if we were not required to write journals
about the content, we would not spend much time with the content, and the benefit of developing hypermedia
would be limited.”

Two groups (eight students) mentioned that the content covered in the hypermedia was too dense, and this
affected their learning in a negative way. One student suggested, “rather than covering a lot of content in one
hypermedia development project, it would be more beneficial to cover only one subtopic from the whole content.
This would give us time to make a deeper investigation into the topic, and would result in better hypermedia
design and learning.”

Three students from one group indicated that they learned some technical knowledge and skills related to
hypermedia development in this process. One of the students said, “One of our group members was
knowledgeable about the programming of hypermedia, and he taught us how to perform certain tasks. With his
guidance, we developed our parts, and then we combined all of our work. I learned a lot of new technical
knowledge and skills from my group-mates and class-mates in this process.”

However, some groups had problems at this stage, concerning the distribution of the tasks. One student
commented, “Since I was the most skillful one in the group, I performed most of the development tasks, and it
was too much work for me. I would not prefer such work.” His group members also confirmed his statements
about his contribution to the project. This same student suggested, “In the beginning of the semester, the
responsibilities of group members should be determined clearly in a contract, and assessment of the performance
should be based on this contract.”

At the beginning of the study, the students were asked if they needed any orientation relating to the knowledge
and skills they would need to use to develop the hypermedia. The students had replied that they did not require
any orientation, because they all had prior knowledge and experience in preparing hypermedia, though this was
of varying degrees. In accordance with this variance, some students stated in the interviews that they faced some
technical difficulties while developing the hypermedia. To overcome these difficulties, they received help from
their peers. The interview results show that students who had more knowledge and skills in this process helped
their classmates. One of the students said, “I did not have all the necessary knowledge and skills to develop a
good hypermedia project before we started. One of our group members had the necessary skills and knowledge,
and he taught me how to carry out some tasks. With his help, I overcame this problem and contributed to the
project equally.” All of the students stated that they used the Internet as a source of help in dealing with the
technical issues.

Group work

Most of the students (N=18) said that working in groups improved their problem-solving skills, their ability to
work collaboratively, and their ability to think critically in regard to the content and its presentation. They
learned from each other while preparing the content of the hypermedia and while they were deciding how to
present it. In addition, they learned a lot from each other (in groups and between groups) while solving the
technical problems they faced during the hypermedia development. They benefited from both content-based and
skill-based reflections, within the groups and between groups.

The majority (N=16) stated that they shared responsibilities in the groups based on their abilities and skills.
Social involvement was encouraged in group work. They learned to respect each other’s ideas and to reach a
consensus. Even though they complained about the extend of journal writing and self-study process, they said
that the long duration of the group project (fourteen weeks) helped them learn and produce even more. If they
had worked individually, they would have had simpler products, and in turn, they would have ended up with less
learning. Group interdependence made them work harder to achieve the course objectives.
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However, the interview results show that two members from one group had some personal problems while they
were working on their project. These students did not indicate whether this problem resulted from the project or
from other factors. However, they mentioned that they solved their problems in a professional way. Their
friendship seems to have suffered, but they still managed to work on their project professionally. One of the
students from this group suggested, “This may be due to the long period of the project time.” They may have
realized that solving this conflict could contribute to their professional cooperation skills. However that may be,
it seems that the students were able to develop their conflict resolution skills in this process as well.

The groups which had five students (two of the groups) stated that their group size was not appropriate, because
five students were too many to work together while writing journals and developing the hypermedia. One
student said, “We expected other members to perform the determined tasks, so not all of us were involved in the
process fully.” Another problem was to arrange the meeting times, since students had different course schedules.
One student reported, “Since we had difficulty arranging meetings, we distributed the tasks. Even though we
examined what other people did in the project, I did not feel fully involved in the project.” Therefore, they
suggested that the number of students in each group should be three to four, in order to have more effective
collaboration and communication among the group members.

The groups also came up with some further suggestions to make the group work more effective. Though they
made group contracts by themselves in the beginning of the semester, they suggested that group rules should be
established at the beginning of the semester, with the guidance of the instructor. These rules should be observed
throughout the semester, and they should be monitored closely by both the group members and the instructor.

Students from three groups indicated that it was difficult to perform group activities in the computer laboratories
at the department. If they did not have their own facilities at home or in the dormitory, it would have been
difficult for them to perform this task. They suggested that “for such an implementation to take place, logistical
support and appropriate facilities should be provided, such as computers, related software, and audio-visual
processing technology. These facilities should be scheduled for the groups according to their time.”

Learning activities conducted in the classroom

All of the students (N=28) indicated that the instructional activities conducted by the instructor were effective for
helping them learn the content better. The learning activities carried out in class helped them acquire a broader
understanding of the subject matter. They discussed the problems which arose or the materials provided in class,
and each person in the activity group shared ideas with other group members. They indicated that this resulted in
their examination of the issues from different perspectives. One of the students said, “The learning activities
conducted in class made me focus on the most important parts of the subject. In the individual group discussion
and through whole group sharing, I learned both from my group members and other groups.” Another student
said, “The discussions about the activities made me see the problem from different dimensions, and this resulted
in better retention of the subject.” One student from the group mentioned that “the use of humor while working
on the activities made the knowledge more lasting.” These results indicate that the learning activities helped the
students learn abstract concepts more effectively. It also helped them improve their knowledge retention and
knowledge-transfer skills, and they became more critical about what they were learning.

In addition to the learning activities, all of the students (N=28) stated that they benefited from discussing each
group’s project in terms of design issues, which were included in the course content. The feedback given by the
instructor and the other students was valuable in terms of learning the design issues better and refining their
projects.

At the same time, all of the students (N=28) stated that the number of learning activities conducted in the class
was insufficient. They suggested that immediately after writing the journal, there should be a learning activity
related to the journal’s content. In this case, the course could have been more successful in terms of helping the
students to learn and apply the course content more effectively.

Assessment of the students’ performance
In this study, the students’ performance assessment was based on their reflective journals (15%), participation in
the class activities (10%), their hypermedia development (35%), and their final exam (40%). A majority of the

students (N=26) reflected that more weight should be given to journal writing and the term project than to the
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final exam and participation. They preferred an assessment based on the tasks they performed throughout the
semester. One of the students stated, “40% for the exam is too much. We worked too much for the whole
semester, and it was not fair to get 50% (journal writing + hypermedia development) for that much work done
for the whole semester.” Another said, “We worked very hard on our projects throughout the semester, but we
worked for the exam for one week or one night. Therefore, our work for the project is worth more.”

All of the students (N=28) suggested a midterm exam to allow them to see the degree of their understanding of
the essential concepts and processes related to the course objectives. One student said, “I would prefer a midterm
exam to see my performance and the way the instructor asks questions in the final exam.” Another student said,
“Rather than having one exam for the whole content at the end of the semester, there could be two exams, and
we could divide the content into two, so the exams would not be so threatening for us.”

Three students criticized the evaluation process, noting that only academic performance was considered. One of
them said, “It is not fair to measure only academic performance, since we worked in groups so long. It would be
better to evaluate our behaviors in groups.” They suggested that group-members’ contributions to the projects
and participation in the project management process should also be taken into consideration. From these
statements, it is clear that the students felt the assessment process should be more directly related to the learning
process which the students went through to complete the course objectives.

Discussion

The results of this study reveal that the students found the strategy of using hypermedia as a cognitive tool to be
effective for constructing an understanding of the content. All but three of the students indicated that they prefer
this approach to traditional instruction, because they are more active and can construct their own knowledge. The
students stated that they learned a lot while writing their reflective journals to form the content of the
hypermedia. This result is consistent with propositions that Jonassen (2000) has made. He stated that students
should make their own decisions about searching for and gathering relevant information, and that they should
select the most important parts to represent. According to Jonassen, “this is the heart of the learning process” (p.
222). In line with this statement, journal writing for the purpose of establishing the content of the hypermedia
appears to be a valuable learning activity. Mayes (1993), and Turner and Handler (1997) argued that a student
who develops hypermedia material learns the topic better than one who is merely exposed to the finished
product. In another study by Yildirim (2004), in which students implemented visual design principles from their
focal subject into hypermedia products which they were developing as cognitive tools, the author indicated that
the students’ hypermedia products reflected that students both learn and implement what they learn in this active
process.

Overall, the students did perceive the use of hypermedia as a cognitive tool to be effective for learning.
However, their suggestions about the amount of the content to be covered in such a learning environment need to
be considered. As they suggested, rather then having too much content, it is better to allow the students to focus
on one specific subject in depth.

Another result of this study is that most of the students benefited from the group work. Petraglia (1998) stated
that “the presence of other learners provides students with the means to gauge their own progress which, in turn,
assists them in identifying their relative strengths and weaknesses and permits them the insight necessary to
improve their own learning” (p. 55). In this study, the students not only learned the content from each other but
also the technical skills to design the hypermedia, and some social skills, such as project management, reaching a
consensus, and respecting each other’s ideas. The long period of collaborative group work was effective in terms
of helping them learn the content and build social skills. This result is consistent with Krajcik et al.’s (1994)
statement that, through project-based learning, students concentrate on complex, integrated modules of long-term
instruction (cited in Jonassen, 1998). In keeping with Krajcik et al.’s suggestion, this study was based on group
projects and lasted for a reasonably long period of time. This teaching method was found to be effective by most
of the students. To help the students benefit more from the group work, distribution of the tasks at the beginning
of the project and close monitoring of the group members’ performances throughout the process should also be
considered.

The students felt that the number of learning activities conducted in class was insufficient. To make this strategy

more effective, the instructor should provide more learning activities. Providing a contextually rich learning
environment that supports the student designers seems to be important for knowledge acquisition.
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All of the students in the study felt that the assessment of their performance was problematic. They were not
happy with the high emphasis on the final exam, and suggested that it would be better to assess their
performance based on the tasks they performed throughout the semester. As Jonassen, Mayes, and McAlesse
(1993) mentioned, assessment of constructivist learning experiences should reflect the knowledge construction
process. The reflections of student teachers in this study seem to confirm this principle as well.

In their study, Kafai, Ching, and Marshall (1997) concluded that, in collaborative activities, students need more
support if the activities are intended to offer an effective learning context for each student in the group. Having
students design hypermedia to learn the subject area is a challenging activity and may not result in sufficient
learning when it is used alone. To benefit more from using hypermedia as a cognitive tool, students should be
guided throughout the process. Moreover, they should be supported by additional learning activities to keep
them on track, and to help them focus their attention on the key aspects of the subject area. Finally, they should
be assessed in a way that reflects the learning processes they go through.

The results of this study offer important insights into how learners progress through the use of hypermedia as
cognitive tools in their knowledge construction processes, and how they compare this learning context with a
traditional one. In addition, the results may help instructional material designers/developers and practitioners in
schools to better understand the potential contributions and limitations of hypermedia as a cognitive tool in
classroom settings. Though it requires commitment from both the students and the instructor, using hypermedia
as a cognitive tool is a valuable learning experience. The results of this study show mostly a positive outcomes
arising from the use of hypermedia as cognitive tool. However, further research studies are needed to examine
the full effects of hypermedia as a cognitive tool for knowledge acquisition, in comparison to traditional
classroom instruction and other computer-based cognitive tools.
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