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AbstrAct

This chapter explores prospective computer teachers’ perceptions of and experiences in goal-based 
scenario (GBS) centered 3D educational game development process. Twenty-six pre-service computer 
teachers who enrolled in a Design, Development and Evaluation of Educational Software undergraduate 
course formed the sample of this case study, and they, in groups, developed GBS-centered 3D educational 
games. The data were collected through GBS evaluation checklists, interviews, and formative evalua-
tions. The findings indicated that the pre-service teachers preferred GBS-centered educational games to 
traditional educational games. They declared that the most important feature of educational games was 
their contribution to motivation, attention, and retention. Although the majority of the groups developed 
their educational games in line with GBS, they had difficulty creating a realistic scenario and mission. 
Unlike what the literature indicates, one of the group’s formative evaluation results showed that while 
the second graders prefer realism, the sixth graders prefer more fantasy in the scenario.
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INtrODUctION

Digital game-based learning has been used 
extensively in a wide variety of businesses like 
consulting firms, manufacturing companies, 
and military institutions. Even though there are 
successful examples, there is still doubt in the ef-
fectiveness of digital game-based learning. There 
are two main arguments about digital game-based 
learning that are not yet accepted fully in the 
adult learning community. The first argument is 
that the learners have changed deeply and grew 
up digital. The second one is that individuals are 
experienced in the new form of play, computer 
and video games, and theses experiences shape 
their preferences and abilities for their learning 
(Prensky, 2001).

One of the most important issues in designing 
digital game-based learning is to facilitate reflec-
tion and critical thinking while learning, and still 
create enjoyable games (Prensky, 2001). In design-
ing educational games, a careful application of the 
story and the character is essential. According to 
Falstein (2005), game-play and story shape each 
other, and integrating storyline into game can 
help a player control his or her character in the 
game. In games, it is essential to allow the player 
to make progress in the storyline by doing activi-
ties, rather than by simply watching the cut scenes. 
A goal-based scenario (GBS) in this respect is 
a promising approach in designing educational 
games to facilitate reflection and critical think-
ing, and to integrate storyline into games. A GBS 
with a cover story, mission, the roles given to the 
learners, and goals in the scenario can provide an 
appropriate theoretical framework in designing 
effective educational games.

In a GBS, the students try to find solutions 
to problems in the domain of students’ goals, 
and learning occurs while students are achiev-
ing those goals in a certain context (Schank, 
Fano, Bett, & Jona, 1994; Schank, Berman, & 
Macpherson, 1999). Rather than representing the 
topic to the student, GBSs are developed based on 

the skills that a student can learn. The value of a 
GBS approach is clear at this point since a GBS 
emphasizes creating a model in which learning goals 
aim for the learner to learn “how to” rather than 
“know that” (Schank et al., 1999). Defining skills 
as “knowing how to do something” is the essence 
of the GBS. The underlying principles of a GBS 
are founded on Case-Based Reasoning (CBR) 
theory. It is the theory of memory and learning 
which aims to explain how people remember 
and use their memories in order to solve new 
problems (Schank et al., 1994, 1999). It focuses 
on solving new problems by using or adapting the 
solutions of the old problems (Riesbeck & Schank, 
1989). Most of the time, individuals can transfer 
past experiences into the new one; this transfer is 
critical in the use of CBR efficiently.

The effective learning environment creates 
conditions that produce strong intrinsic motiva-
tion to learn (Schank et al., 1994). A GBS itself 
comprises a rich context and provides interesting 
and complex activities that increase students’ 
intrinsic motivation (Schank et al., 1999). GBSs 
can be applicable to all levels for both formal 
and informal learning situations. They provide 
learners with active involvement in the learning 
environment, which represents the facts and skills 
in the context of real-world use.

Several researchers examined the users’ 
opinions of GBS-centered educational learning 
environments through field studies. For example, 
Bell, Bareiss, and Beckwith (1993) developed 
a program called “Sickle Cell Counselor.” The 
evaluation results indicated that the users spent 
a lot of time using the program. This result was 
important because the program was presented 
in a museum, and the visitors were not required 
to use it. They concluded that the program was 
interesting for the users. In addition, they found 
that the program’s users made fewer irrelevant 
responses on the post-test than the pamphlet users 
did. The most important result of the evaluation 
was that the “Sickle Cell Counselor” group learned 
the conditions of applicability of the new knowl-
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edge. In another study, Zumbach and Reimann 
(2002) compared different methodsa GBS, and 
tutorial and strategy training by using hypertext. 
Comparison of the three approaches showed that 
the GBS was more motivating, learners acquired 
better overviews, and they were able to use their 
knowledge in the argumentation task. While the 
GBS was better for structural knowledge, it did not 
give better results for factual knowledge. Another 
finding of the study was that the GBS provided 
intrinsic motivation. Schaller, Bunnell, and Na-
gel (2001) indicate that a GBS provides extrinsic 
motivation for uninterested but potential learners, 
especially when a program’s appeal is increased 
by narratives, games, simulations, and creative 
play activities. Schoenfeld-Tacher, Persichitte, and 
Jones (2001a) investigated the impact of a GBS 
on different learners. In their study, they found 
out that the GBS provided equal opportunities for 
the learners from different gender and ethnicity. 
Additionally, the researchers indicated that such 
a learning environment was more beneficial for 
the students who possessed formal reasoning 
ability that was necessary to examine and to de-
velop hypotheses in scientific settings. Foster and 
Bareiss (1995) state that this type of instruction 
eliminates some of the deficiencies in traditional 
methods, and makes learning more motivating 
for the students. Foster (1994), and Naidu, Ip, and 
Linser (2000) mention that the traditional case 
method has some shortcomings such as logistics 
and unwillingness, and the GBS has the ability 
to eliminate these shortcomings.

The research results indicate that the GBS 
has a positive effect not only on the teaching and 
learning process but also on students’ motiva-
tion, and it is appropriate for teaching complex 
learning skill. Many studies emphasize that a 
GBS is an effective way of teaching by providing 
opportunities for learners to understand why and 
how they use the knowledge (Bell et al., 1993; 
Schoenfeld-Tacher et al., 2001a, 2001b; Zumbach 
& Reimann, 2002). Developing computer-based 

GBSs may increase the opportunities to benefit 
from the GBS approach, because of the capability 
of the computer to meet the needs of prerequisite 
conditions for the appropriate use of the GBS 
(Schank et al., 1994). The GBS architecture re-
quires authoring tools for education and training, 
contains a theory of learning within them, and 
ensures that the application is in line with the 
principles of that theory (Schank, Korcuska, & 
Jona, 1995). Therefore, developing an effective 
GBS for computer-based learning environments 
requires software produced based on the theo-
retical framework of GBSs, and evaluation of its 
effectiveness.

Schank et al. (1999) state that “there is only 
one effective way to teach someone how to do 
something and that is to ‘let them do it,’” and 
they described the GBS as “a learning-by-doing 
simulation in which students pursue a goal by 
practicing target skills and using relevant content 
knowledge to help them achieve their goal” (p. 
165). Since learning how to design and develop 
instructional software requires a contextual learn-
ing environment, it is appropriate to provide an 
authentic learning environment to prospective 
computer teachers who are taking the Design, 
Development and Evaluation of Educational 
Software (DDEES) course. An authentic learn-
ing environment would help them implement the 
theoretical bases of the course content to GBS-
centered three-dimensional educational games 
they had to develop.

Therefore, the purpose of this study is to 
provide a contextual learning environment to pre-
service computer teachers, and investigate their 
experiences in and perceptions of a GBS-centered 
3D educational game development process. More 
specifically, this study attempts to answer the 
following research questions:

1. To what extent do the pre-service computer 
teachers’ GBS-centered 3D educational 
games reflect the components of the GBS?
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2. What are the pre-service computer teachers’ 
perceptions of GBS-centered 3D educational 
games?

3. What are the findings of formative evalua-
tion of GBS-centered 3D educational games 
developed by the pre-service computer 
teachers?

METHOD

To investigate pre-service computer teachers’ 
experiences in and perceptions of a GBS-centered 
3D educational game development process, a case 
study design was used in this study. For this pur-
pose, a specific undergraduate course, DDEES, 
was selected, and the students who enrolled in 
the course formed the sample of this study. In-
terview techniques, GBS evaluation checklists, 
and formative evaluations were used to collect 
the relevant data. Below, the detailed descrip-
tion of the subjects, the study, the procedures, 
and the data collection and analysis procedures 
are presented.

Subjects of the Study

This study included 26 fourth-year Computer 
Education and Instructional Technology students 
taking the DDEES course at Middle East Tech-
nical University in Turkey. The course consists 
of three credits (two theoretical hours and two 
practice-lab hours). The fourth-year students in 
one of the two sections of the course formed the 
sample of this study. Twenty-nine pre-service 
computer teachers enrolled in the section, but 26 
subjects (19 males and 7 females) participated in 
the study. One of the groups consisting of three 
students did not participate in all phases of the 
course, and therefore they were excluded from 
the study. The majority of the students gradu-
ated from computer departments of technical or 
vocational high schools, and by their fourth year 
in the department, they had gained the necessary 

technical skills and knowledge (such as program-
ming and instructional design) to develop edu-
cational software. They are knowledgeable about 
computer games and computer-based educational 
games. However, they did not have the necessary 
skills in 3D design. Therefore, in the beginning 
of the study, they received some training related 
to 3D design. The DDEES course is given in the 
last semester of the program, and in the course, 
prospective computer teachers were expected 
to implement what they learned up to the last 
semester in their educational software projects. 
After graduating, they are expected to work as 
computer teachers at K-12 schools, or they work 
as instructional designers in the educational 
software development field.

Procedures

In the beginning of the semester (14 weeks), the 
students were informed that as a DDEES course 
project they were supposed to develop a GBS-
centered 3D educational game in groups. The 
students were requested to form their own project 
groups (seven of them) that included two to four 
students each.

The DDEES course was divided into two parts. 
During the first part (the first seven weeks), theo-
retical bases of software development process were 
provided. During the second part (the remaining 
seven weeks), the prospective computer teachers 
developed their GBS-centered 3D educational 
games. The first seven weeks of the theoretical 
hours of the course, the students were provided 
theoretical bases of an educational software 
development process on principles of learning; 
general attributes of educational software, games, 
simulations, and the GBS approach; and AD-
DIE and Rapid Prototyping instructional design 
models. During the practice hours of the first 
part, the students played with three educational 
games and wrote reflective journals individually 
about the games. In their journals, they compared 
three games on their educational aspects. For the 
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remaining time, they examined the features of 
Blaxxun Studio, the 3D environment develop-
ment software. They also received a six hours of 
training on 3D design.

In the second part of the course, the students 
worked on their GBS-centered 3D educational 
game projects. To be able to achieve the DDEES 
course goals, students went through design, de-
velopment, and evaluation processes of effective 
educational software. They followed the Rapid 
Prototyping Model (Tripp & Bichelmeyer, 1990) in 
the development process. The students in groups 
developed their educational software considering 
the seven components, the learning goals, the mis-
sion, the cover story, the role, the scenario opera-
tions, the resources, and the feedback of the GBS. 
During this period, a consultation schedule was 
prepared and each group consulted the instructor 
on their projects and project reports on a weekly 
basis. They received weekly feedback on what 
they have done from the instructors during the 
consultation periods. In order to guide students 
in this process, the students were provided with 
analysis, design, development, and evaluation 
templates. While they produce the documenta-
tion part of their projects, at the same time they 
developed paper-based and computer-based pro-
totypes of GBS-centered 3D educational games, 
and conducted formative evaluation. Based on the 
feedback gathered from the instructors and the 
formative evaluation results, they made revisions 
on their prototypes. This iterative procedure lasted 
until the final versions of the GBS-centered 3D 
educational games were created. At end of the 
semester, the groups finished their GBS-centered 
3D educational game, and presented their experi-
ences and projects to their classmates.

Data Collection and Analysis

In order to evaluate the GBS-centered 3D educa-
tional games developed by students, a GBS evalu-
ation checklist developed by Nemoto and Suzuki 
(2005) was modified based on the components (the 

learning goals, the mission, the cover story, the 
role, the scenario operations, the resources, and 
the feedback) of the GBS. The evaluation check-
list consisted of 22 Likert-type criteria (three for 
scenario, two for goals, four for mission, two for 
cover story, two for roles, four for instructional 
strategies and activities, four for resources, and 
one for feedback) where 5 indicates ‘definitely 
appropriate’ and 1 indicates ‘definitely not ap-
propriate’. The students’ projects were evaluated 
by the two researchers to assess if the students 
developed their 3D educational games in line with 
the GBS approach.

To investigate pre-service computer teachers’ 
opinions of their GBS-centered 3D educational 
games and game development processes, semi-
structured interviews were conducted with the 
project groups. The interview schedule consisted 
of three main questions comparing the GBS-
centered 3D educational game approach with a 
traditional educational game approach, with the 
sub-questions in regard to learning, motivation, 
retention of knowledge, transfer of knowledge, as-
sessment of learning outcomes, and the difficulties 
they faced while implementing the components of 
a GBS into their project. At the end of the semester, 
26 students who were included in the study were 
interviewed in their project groups. Hence, seven 
group interviews were carried out.

The first reason for preferring group inter-
views to individual interviews was that from the 
beginning of the semester, pre-service computer 
teachers worked in their project groups and expe-
rienced the GBS-centered 3D educational game 
development process together. The second reason 
was that in group interviews, the interviewees 
consider what others in the group say and then 
may build upon those shared opinions. Each 
group member might bring a different perspective 
on the issue interviewed (Patton, 1987). Before 
each interview was performed, the students were 
informed of the purpose of the interview, and all 
of the interviews were tape-recorded with the 
permission of the pre-service computer teachers. 
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Additionally, the data gathered from the forma-
tive evaluation were examined to understand 
the target students’ (game players) opinions of 
GBS-centered 3D educational games.

The data gathered through the GBS checklist 
were analyzed by descriptive statistics. Descrip-
tive analyses of the items in the scale in terms of 
means were carried out, and then the sub-scale 
scores were calculated for each component of 
the GBS. The data gathered from the evaluation 
checklist were interpreted under the components 
of the GBS. The interview data were subjected to 
content analysis. As Miles and Huberman (1994) 
have stated, meaningful phenomena in the data 
is searched and descriptive codes are assigned in 
content analysis. Marshall and Rossman (1999) 
indicated that data analysis includes ordering, 
structuring, and interpreting the mass of col-
lected data. Through the content analysis, main 
themes were withdrawn from the interview data, 
and then the data were interpreted under these 
themes. Lastly, formative evaluation results of 
GBS-centered 3D educational games were inter-
preted under the related themes. In order to attain 
interpretative validity, the original interview and 
formative evaluation data and all the interpreta-
tions were reviewed, and the conclusions drawn 
from this process were verified by the two re-
searchers of the study.

RESULTS

Descriptive Results

GBS-centered 3D educational games developed 
by pre-service computer teachers were assessed 

based on the GBS evaluation checklist. As Table 
1 shows, the majority of the groups developed 
their 3D educational game based on GBS design 
principles. While one of the groups’ GBS checklist 
mean score (M=3.27) was at average level, for the 
remaining six groups, it was above average (from 
M=3.77 to M=4.09). However, it was not possible 
to state that all groups considered all components 
of GBS in their design.

As Table 2 presents, four groups out of seven 
developed their scenario in line with the checklist 
(M=4 to M=4.33). Group 7’s scenario was below 
average (M=2.67), and Group 3’s and Group 6’s 
scenarios were in the average range (M=3.33). 
When the results gathered from the checklist were 
examined based on the sub-items in the scenario 
theme, five groups out of seven performed poorly 
(M=2), and only two groups performed above 
average (M=4) related with the item “the scenario 
is somewhat realistic.”

While one of the groups performed at aver-
age level (M=3.25), the remaining six groups 
developed their missions in line with the checklist 
(M=3.50 to M=5). When the results gathered from 
the checklist were examined based on the sub-
items in the mission theme, similar results to the 
scenario theme were observed. Five groups out 
of seven performed poorly (M=2), and only two 
groups performed very well (M=5) in relation to 
the item “the mission is somewhat realistic.”

The groups performed well on cover story 
theme. The mean scores of the groups’ perfor-
mance varied from M=4 to M=5. About the roles 
given to the players in the scenario, all groups per-
formed above average (M=3.50 to M=4), showing 
that the roles given to the players in the scenarios 
were somewhat motivating, and providing practice 
for the necessary skills (see Table 2).

Grp.1 Grp.2 Grp.3 Grp.4 Grp.5 Grp.6 Grp.7

Table 1. Overall performance of groups on GBS components
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Instructional activities and strategies the 
students employed in the GBSs are above aver-
age (M=3.50 to M=4.25) except for one group 
(M=3.25), indicating that six groups out of seven 
used appropriate instructional activities and strate-
gies in their GBSs.

The lowest scores the projects received were 
related to “resources.” Only two groups performed 
above average, four groups performed at average 
(M=3), and one group performed below average 
(M=2). This result shows that the students focused 
on other GBS components and 3D design, but did 
not give enough importance to the resources.

Interview Results

Motivation and Attention

All students (N=26) in seven groups, based on 
their experiences and the formative evaluation 
of their projects, indicated that they preferred 
GBS-centered 3D educational games to traditional 
educational games. The most important feature 
of GBS-centered educational games perceived by 
the students was motivation and attention. They 
were in the opinion that the GBS was efficient for 
learning since the students were drawn to it.

One student from Group 2 indicated that the 
“student’s attention is drawn into learning through 

various aspects of GBS such as mission to fulfill.” 
Another student from the same group stated that 
“when the instructor presents the subject, I can 
listen to him/her about five minutes. Then, I lose 
my motivation and attention. There is not much to 
draw my interest, so I do not learn only in class, 
but I have to study from the notes. In GBS, there 
is a goal to achieve, and the student should reach 
that goal alone, for that reason s/he learns. If GBS 
is prepared good enough, the student can reach 
the goal without any problem.”

Related to motivation, another student from the 
same group declared, “There is a big difference 
between GBS-centered 3D educational game and 
traditional educational game. In the latter one, the 
goal is to learn, but in GBS, there is another goal 
(mission) except learning goal. While fulfilling 
the mission, the student learns. This makes big 
difference in terms of motivation in favor of GBS.” 
Another student from the same group stated, “The 
student sees the results of his/her actions immedi-
ately. This increases motivation, at the same time 
increases desire to learn.” Students from Group 1 
had similar statements. One student mentioned, 
“In GBS, the student is not given the information, 
s/he tries to achieve something (mission) and this 
motivates the students.” The members of Group 
4 have similar ideas related to GBS. One student 
from this group indicated, “Rather than giving 

Table 2. Evaluation results of 3D educational game based on GBS components

Scenario Goals Mission Cover Story Roles Strategies/

Activities

Resources

Group 1 4 4 3.75 5 4 4.25 3

Group 2 4.33 4 5 4.50 4 4 3

Group 3 3.33 4 3.5 4 4 4.5 3.75

Group 4 4 4 3.75 4 4 4 3

Group 5 4 4 4.75 5 4 4.25 2

Group 6 3.33 3.50 3.50 4 4 3.50 4

Group 7 2.67 3.50 3.25 4 3.50 3.25 3
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knowledge directly, it results in better learning 
and high motivation when students are involved 
actively through scenario.” One student from 
Group 5 made similar comments, “Motivation is 
one of the problems the teachers face very often. 
If the students are bored in direct instruction, it 
can be solved by GBS, because the students have 
goals to achieve, the student is not the receiver 
and s/he is expected to achieve something, this 
helps the student learn easily.” Students’ state-
ments from Group 6 were also in favor of a GBS. 
Members of the group indicated that a “good 
scenario is more effective than the other methods, 
and it helps learners focus on the goal.” However, 
one student declared that “in both traditional and 
GBS approaches, it depends on the student. If the 
student is not interested in the course/subject, it 
is difficult to motivate the student.”

Retention and Transfer

Another theme drawn from the interviews was 
retention and transfer. The majority of the students 
were of the opinion that learning by doing would 
result in retention of knowledge and transfer of 
learning. One of the students from Group 5 indi-
cated, “In GBS, we help and provide guidance to 
the students but we do not provide exact informa-
tion. The students find the exact information or 
answer by himself/herself. For that reason, it is 
more effective and knowledge retained better.” 
One student from Group 8 mentioned, “In GBS, 
the learner is learning by doing, the learner is 
actively involved in the process, so the learning 
is better.” One student from Group 2 mentioned, 
“Realistic practice in GBS would result in transfer 
of learning into other areas.” Similarly, another 
student from the same group indicated, “If the 
goal in GBS is realistic, it is easier to integrate 
with real life.” The members of Group 5 stated that 
transfer of knowledge to real life depends on how 
effectively the GBS is designed. If it is designed 
well, the possibility of the transfer is high. Even 
though both approaches, GBS-centered educa-

tional games and traditional educational games, 
may result in transfer, when they are compared, 
the GBS would be more effective in terms of 
transfer. Similarly some students (N=5) stated, 
“GBS-centered educational games might be more 
effective to apply [to a] new situation when it is 
compared to traditional games.” The majority of 
the students indicated that learning by doing would 
help retention and transfer of knowledge.

Student Centeredness

Another theme drawn from the interviews was 
student centeredness of GBS-centered educational 
games. The students found the GBS approach 
more student centered than other approaches. 
They mentioned that since students try to fulfill 
the mission throughout the process in a GBS, they 
are being active rather than passive. One student 
from Group 5 stated, “In GBS we want the student 
to do something, and we provide some guidance 
but we do not give the exact information. The 
student solves the problem or finds the correct 
answer by him/herself. Therefore, GBS is more 
effective than other methods.” Another student 
from the same group stated, “Since the student 
performs by him/herself in GBS, s/he may gain 
competence. In GBS, the learner is in the center.” 
One student from Group 4 mentioned, “Rather 
than giving information directly to the student, 
it is better to involve students like in GBS. [The] 
GBS approach is [a] student-centered method, 
and the learner knows why s/he learns.”

Realistic Focus

Even though the groups had the lowest points from 
the checklist related with the realistic scenario in 
their GBS-centered 3D educational games, they 
mentioned that the GBS approach is more realistic 
and related to real life when compared to other 
approaches. The students indicated that this is one 
of the positive sides of the GBS approach, and it 
looks easier to transfer learning outcomes of the 



  ���

Pre-Service Computer Teachers as 3D Educational Game Designers

GBS to other situations. One student from Group 
2 stated, “If the goal is realistic, the student can 
integrate it with real life more easily.”

Assessment

The students in six groups were in favor of GBS 
about assessment of learning outcome. They 
mentioned that if the students fulfill the mission, 
it is possible that they would learn the subject. The 
other group also favors a GBS about assessment, 
but they suggest additional traditional assessment 
methods. They indicated that multiple assessments 
could provide more feedback related with students’ 
learning. Another point students made was that 
since the students’ performance as examined was 
based on the actions the student should perform, 
there is assessment in each step, and so it is easier 
to detect in which part of the GBS the student is 
having difficulty. They indicated that rather than 
evaluating the students at the end of the process, 
students’ performances would be examined in the 
process of game-play, so students can be assessed 
in a long period time.

Problems Faced

When the students were asked about the problems 
they faced while developing their GBS-centered 
3D educational game, all of the groups indicated 
that they had difficulty in deciding on the scenario, 
feedback, and appropriateness of the mission for 
the instructional goal. It was also clear from the 
GBS checklist results that they had difficulty in 
coming up with a realistic scenario. They men-
tioned that after deciding on the scenario, it was 
difficult to integrate the scenario into the game 
they were to develop. They had concerns about 
“meaningless and boring scenario,” “possibility 
of not fulfilling the mission,” and “possibility of 
inappropriate roles/characters in the scenario and 
the mission.” Additionally, one group indicated 
that they had difficulty in deciding on the instruc-
tional activities to fulfill the mission.

It can be concluded from the interview results 
that pre-service computer teachers perceived 
GBS-centered 3D educational games to be more 
motivating than educational games designed 
based on traditional approaches. They thought that 
students retain and transfer the knowledge they 
gain from GBS-centered 3D educational games 
better; they find the GBS more student centered 
and realistic. While the majority found the GBS 
approach better for assessment, one group sug-
gested the use of additional assessment methods. 
In regard to problems faced while developing 
GBS-based software, they indicated that they all 
had difficulty in deciding on the scenario, relat-
ing mission to instructional goal and providing 
feedback.

Formative Evaluation Results

Once the fourth-year pre-service computer teach-
ers developed GBS-centered 3D educational 
games, they were required to test them during 
their teaching practice at K-12 schools, and to 
conduct formative evaluation of their games. 
In this process, they gathered feedback from 
students, subject area teachers, and computer 
teachers about their games.

Group 1 conducted formative evaluation with 
15 students. The students found the scenario 
motivating and interesting, and stated that the 
scenario draws their attention. Students also found 
the cover story well designed and motivating.

Group 2 performed formative evaluation it-
eratively. They conducted formative evaluation 
with nine students; after improving their product, 
they conducted formative evaluation with seven 
students and then with two students. The first 
nine and seven students liked the scenario. They 
did not criticize the scenario or cover story, but 
they focused on the dressing and feedback parts 
of the game like sound, color, texture, and text 
style. Based on their feedback, the students 
revised the dressing parts and feedback given 
in the software. The last two students focused 
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on the difficulty levels of the questions asked in 
the game; they found the questions difficult for 
them. Like in other groups, these students also 
focused on the distracting elements of the game. 
They found scenario and mission effective. Based 
on the feedback gathered from the students, the 
dressing features of the game and difficulty levels 
of the questions were redesigned.

Group 3 performed their formative evaluation 
with one expert and eight students. They found 
that the game did not have challenging factors. 
However, they liked the overall design of the 
game. They found the cover story interesting, 
and the scenario realistic and motivating. They 
also found feedback and resources effective, and 
liked the sequence of the questions and points 
made in the game.

Group 4 conducted formative evaluation with 
10 students and one teacher. Both the students 
and the teacher liked the chains of the events 
in the game, but they did not like the dressing 
features.

Group 5 employed iterative formative evalua-
tion with subject matter teacher, computer teacher, 
and students. In the first evaluation, the students 
liked the scenario overall. However, the teachers 
found the roles in the scenario unclear to some 
degree. In the second evaluation after revision, 
the teachers appraised the game more positively. 
They stated that the dialogs of the characters in 
the scenario were informative to learn the subject, 
but again feedback provided in the program was 
insufficient. They also suggested that more dif-
ficulty levels to reach the different learners and 
more motivating elements were needed. They 
found interface and design well organized. The 
students liked the game overall. They suggested 
more mysterious roles and scenario, and required 
more action, dialogs, and adventure in the pro-
gram. This result was interesting, because this 
group’s scenario was the most realistic one of 
all. Rather than having a realistic scenario, as is 
suggested in the GBS, they required mysterious 
and fantastic scenarios.

Group 6 conducted iterative evaluation. They 
gathered information from 15 students first, and 
then from 20 students, and last from three students 
and one teacher. Overall, the students liked the 
game. They found the scenario interesting, mys-
terious, and fantastic, and liked the flow of the 
scenario. The best part of the game was found to 
be the role given to the students in the scenario. 
The students found the quality and usability of 
the game satisfactory. However, they indicated 
that there was a need for more challenging ques-
tions in the program. The teacher found the game 
satisfactory and in line with the subject area.

Group 7 performed the formative evaluation 
with only one student. Overall, this student found 
the software well designed and motivating, and 
the scenario effective.

DIscUssION

All pre-service computer teachers in seven 
groups indicated that they prefer educational 
games developed in accordance with a GBS 
to traditional educational games. Pre-service 
computer teachers emphasized that the GBS 
could motivate students and keep their attention 
throughout the game-play. Schank et al. (1999) 
also state that as long as GBS-centered software 
environments include a rich amount of context and 
provide interesting and complex activities, they 
are inherently motivating the students. In such a 
situation, students are drawn into GBS-centered 
software. This idea is also supported by the flow 
theory (Csikszentmihalyi, 1990), which indicates 
that optimal experiences occur when challenges 
and skills are high in the context. Based on pre-
service computer teachers’ experiences in the 
game development process, it is possible to state 
that GBS-centered 3D games that include clear 
and realistic goals, immediate feedback, student-
centered activities, and a challenging mission 
fulfill the condition for the flow.
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It is important to get the intrinsic motiva-
tion to drive learning in any curricula (Schank, 
1993/1994; Zumbach & Reimann, 2002). Espe-
cially when adults begin to learn something, they 
want to know why they should do so. Therefore, 
the goal must be realistic for adult users. However, 
the findings of this study raised some points to 
be investigated. A realistic goal is not the case 
for every user, such that the goal should also be 
exciting for the children. The findings of one 
group’s formative evaluation showed that sixth 
grade students liked a more mysterious GBS; 
on the other hand, second grade students liked a 
more realistic scenario. This result could be due to 
the games in the market because they are mostly 
mysterious ones and have too much fantasy in 
them. Therefore, the older students may want to 
be involved in a mysterious scenario because of 
their experience with the games in the market. 
Still, this issue needs to be investigated further 
to find out what the students at different grade 
levels think about fantasy and realism in the sce-
nario, and what the levels of learning outcomes 
of the games that have realism or fantasy in their 
scenario are.

Prensky (2001) indicates one of the most im-
portant issues in designing a game-like learning 
environment is to facilitate reflection and critical 
thinking in the learning process and still make 
the game enjoyable. The findings of this study 
showed that pre-service computer teachers cre-
ated GBS-centered 3D educational games that 
are valuable for learning, and they benefited from 
this process as game designers.

One of the most important findings of this 
study is that this study provided a contextual 
experience to pre-service computer teachers to 
gain competency in the GBS-centered 3D edu-
cational game development process. As indicated 
by Kafai (2006):

In the case of instructional games, a great deal 
of thought is spent by educational designers on 

content matters, graphical representations, and 
instructional venues. The greatest learning benefit 
remains reserved for those engaged in the design 
process, the game designers, and not those at the 
receiving end, the game players. (p. 39)

In this process, the pre-service computer teach-
ers became the designers of an educational game, 
and ultimately learned the process of educational 
game development.

When the students were asked about the 
problems they faced while developing their GBS-
centered 3D educational game, all of the groups 
indicated that they had difficulty in deciding on 
the scenario, feedback, and appropriateness of 
the mission for the instructional goal. It was also 
clear from the GBS checklist results that they had 
difficulty in coming up with a realistic scenario. 
They mentioned that after deciding on a scenario, 
it was also difficult to integrate that scenario to 
the game they were to develop. They had con-
cerns about meaningless and boredom, and the 
possibilities of not fulfilling the mission, and of 
inappropriate roles/characters in the scenario and 
the mission. Additionally, one group indicated that 
they had difficulty deciding on the instructional 
activities to fulfill the mission.

IMPLICATIONS

Kafai (2006) indicated that in the educational 
game development process, great effort is spent 
by the designers of the game on the flow, content 
matters, visual representations, and instructional 
activities of the game. As the consequence of 
this effort, the learning benefit for the designers 
is greater than that for the end usersthe game 
players. The findings of this study indicated that 
prospective computer teachers as game designers 
implemented the principles of a GBS into their 
games and benefited from the constructionist 
approach. Implementation of the DDEES course 
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in a constructionist way helped prospective com-
puter teachers design an effective educational 
game and be critical on the educational value of 
the games.

After graduating from the program, the major-
ity of the participants in this study either become 
computer teachers at K-12 schools or work as in-
structional designers in the educational software 
development field. When they work as computer 
teachers at K-12 levels, they play an important 
role in technology integration into education. In 
that process, these pre-service computer teachers 
may select the most appropriate educational games 
or software for the courses, and in this selection 
process they might be more critical in regard to 
values of educational games. If they prefer to 
work as instructional designers, the experience 
they gained from the game development process 
may help them come up with contextual design to 
facilitate better learning, and become knowledge-
able on the critical characteristics of educational 
games. Kafai (2006) stated that “game-making 
activities offer an entry point for young gamers 
into the digital culture not just as consumers but 
also as producers” (p. 39). As she stated, these 
prospective computer teachers may become edu-
cational game designers of the future.

Even though the new generation is active game 
players, the field of education lacks the studies 
done on the values, promises, and challenges of 
games. Prospective computer teachers in this 
study experienced the promises and challenges of 
a GBS-centered 3D educational game throughout 
the development process, and probably would 
carry the experiences gained from this process 
to either K-12 schools or the educational software 
development field.

In order to help practitioners and policymak-
ers recognize the value and potential of games in 
education, research studies on the effectiveness 
of different types of games can be conducted. 
Additionally, based on these research studies, a 
new “educational games” course that includes 
different game design approaches can be designed 

and developed for the curriculum of instructional 
technology departments.

Another implication of this study is to conduct 
new research studies to investigate how differ-
ent types of game players prefer the realism in 
GBS-centered games. This can be investigated 
in relation to different age groups and different 
subject areas.

The implication of this study for practice in 
the DDEES course indicated that prospective 
computer teachers should be provided with effec-
tive guidance in determining a realistic scenario, 
providing resources, and giving importance to 
instructional activities in a GBS-centered 3D 
educational game. In order to help prospective 
computer teachers see the immediate effect of 
their design, the formative evaluation process 
should be made easier for prospective computer 
teachers to implement.

As a conclusion remark, this study is limited to 
the case investigated in this study and the partici-
pants enrolled in the DDEES course. Therefore, 
the findings of this study cannot be generalized 
directly to similar groups, and further research 
studies are needed to support these findings. 
Despite these limitations, this study provides 
a valuable contribution into our understanding 
of educational games designed and developed 
based on a GBS approach in a pre-service teacher 
education course.
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KEY TERMS

Case-Based Reasoning: The theory of 
memory and learning which aims to explain 
how people remember and use their memories 
in order to solve new problems (Schank et al., 
1999). Solving new problems by using or adapt-
ing the solutions of the old problems (Riesbeck & 
Schank, 1989).

Content Knowledge: “The information that 
achievement of a goal requires” (Schank et al., 
1999, p. 173).

Cover Story: “The background story line that 
creates the needed mission to be accomplished. 
The most important thing to consider is whether 
the story will allow enough opportunities for 
the student to practice the skills and seek the 
knowledge you wish to teach” (Schank et al., 
1999, p. 174).

Digital Game-Based Learning: This is pre-
cisely about fun and engagement, and the coming 
together of and serious learning and interactive 
entertainment into a newly emerging and highly 
exciting medium (Prensky, 2001).

Goal-Based Scenario (GBS): “A learning-
by-doing simulation in which students pursue a 
goal by practicing target skills and using relevant 
content knowledge to help them achieve their 
goal” (Schank et al., 1999, p. 165).

Mission: The goal to be reached in the sce-
nario.

Process Knowledge: “The knowledge of how 
to practice skills that contribute to goal achieve-
ment” (Schank et al., 1999, p. 173).

Role: “Defines who the student will play 
within the cover story.” In defining the role, “it is 
important to think about what role is best in the 
scenario to practice the necessary skills” (Schank 
et al., 1999, p. 175).

Scenario Operations: “Comprise all of the 
activities the student does in order to work toward 
the mission goal” (Schank et al., 1999, p. 175).




