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 Abstract – Teaching operating system installation subject 

course is a way for students to learn some aspects of computer and 

networking. Case-based learning is one of the main successful 

students centered pedagogies broadly used in computer and 

networking subject course. In this paper, a worked case-based 

learning is presented as an approach, a practical case-based system 

operation installation subject course supported by Software Oracle 

VmVirtualbox. The results corroborated the effectiveness of the 

case-based approach in practical system operation installation 

teaching learning. 

 

 Index Terms – operating system, case-based learning, 

teaching learning, computer. 

 

1. Introduction 

 

 In the traditional approach, a course is first taught 

through lecturing and perhaps tutoring. Students are then 

expected to solve problems or do projects, sometimes in 

laboratories, based on the subjects already taught [1]. Case-

based learning is a pedagogical method that uses case 

studies as active learning tools [2]. Case-based learning 

integrates definition-based learning, solution-based learning, 

and problem based learning [3]. Kjaerulff, et al. said that 

case-based learning model considers an iterative situation, 

problem solving, problem orientation, and innovation. A 

case study is composed of a strategy that uses a problem of 

real life as a vehicle for discussion and creative thinking 

around the subject matter. 

 Case-based learning allows students (1) to understand a 

concept as what they learned through the cases; (2) to 

develop a collaborative, team-based approach to their 

education from the face to face learning situation; and (3) to 

understand the approach as how their learning of the cases 

[4]. Outcomes from this study can therefore improve the 

students’ concepts, approaches, and collaboration.  

 Operating system installation is a subject matter that 

requires practical learning so that students can understand 

and apply the installation process correctly. This case study 

examines how a case-based learning approach is used in 

learning the operating system installation. Furthermore, this 

study emphasizes the support of computer software as a 

learning tool. In such classroom learning, students are 

typically working with him/herself and developing the 

knowledge by discussion. In this study, the implementation 

of case-based learning is intended to allow the teacher to 

provide assistance to students who may not meet the 

learning-centered self-improvement with a focus on 

developing interactive and collaborative approaches 

expected to overcome independent student learning 

difficulties.  

 This case study aims to explore the effectiveness of 

case-based learning as an educational method in system 

operation installation learning process. This investigation’s 

goal was to address two research questions: 

1. Is there a significant difference between the 

performance on content assessments of students who 

use the case-based learning and those who do not use 

the case-based learning? 

2. Does the case-based learning effectively address the 

better learning process? 

 

2. Methods 

 

 This study is typically performed in two groups 

randomly assigned as a case-based and non-case-based 

group. The first group – case-based group – is typically 

performed in small teams. Every team consisted of two to 

three students, in which information was shared between the 

team members. The case-based group consisted of 43 

students (12 females, 31 males) with 37 completing both 

pre- and post-tests, 2 completing the pre-test only. 

 The second group – non-case-based group – consisted 

of 49 students (10 females, 29 males) with 39 completing 

both pre- and post-tests. In this group, the student performed 

in the individual independent.  This kind of study design 

was expected to be successful to address the research 

question. For example, how to apply skills such as testing 

and configuring at operating system installation studied in 

the classroom with very limited perspective of the actual 

problems faced in real situations. This study examined this 

topic by two group design with different treatments.  

 Beside pre- and post-test as an assessment of student 

knowledge, this study made an evaluation of student 

attitudes by conducting an attitudinal questionnaire-based 

survey with closed questions during the classroom.  An 

attitudinal questionnaire was devised to have questions that 

provide information on three attitude scales: learning 

experience, knowledge, and collaboration.  This was then 

used as a pre- and post-measure of attitude towards case-

based learning and non-case-based learning. 

 The pre- and post-test were designed to access 

comprehension of content that is focused on operating 

system installation. The tests were scored out of 100 points 

and were composed of multiple choice and short answer 

questions. The paper contains 35 questions. The pre-test 

have been done 2 days before starting the operating system 
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installation class. The topic of operating system installation 

was covered in three class sessions, in which each class 

session was 80 min. The post-test was administrated after all 

class sessions have been done. Students then completed the 

post-test and attitudinal questionnaire. 

 An attitudinal questionnaire was then used as a pre- and 

post-measure of attitude toward case-based learning to non-

case-based learning. Students completed the questionnaire at 

the same time as they completed the post-test of knowledge. 

The attitude scales used Likert items. The first attitude scale 

is learning experience scale that consists of four questions 

and it is interpreted as measuring a change of positive 

attitude in the learning process. The second one is 

knowledge scale that consists of three questions and it is 

interpreted as much knowledge that can be gained from 

case-based learning programs as from classroom activity. 

And the third one is collaboration scale that consists of three 

items with focusing on case-based earning allows students 

to work together, and collaborate in developing their 

knowledge.   

 

Evaluation of student knowledge 

 A multiple choice question was used on pre- and post-

test to assess students’ knowledge. Students’ responses to 

multiple choice questions were tabulated and the chi - 

square test was used to determine if a relationship existed 

between student performance and the assigned group (Table 

1). 

 A normalized learning gain was used to compare 

learning outcomes across the different groups. The gain was 

calculated for each student who completed both pre-and 

post-test and averaged for each group [5]. 

 

Evaluation of student attitude 

An attitudinal questionnaire measured students’ 

perceptions of the learning experience, knowledge, and level 

of collaboration with other students (Table 2). The 

attitudinal questionnaire scales consisted of Likert scales. 

Each item on a scale has five points scored from +2 

(strongly agree), +1 (agree), through 0 (undecided), -1 

(disagree) to -2 (strongly disagree) and open ended format. 

The students’ responses were analyzed and common themes 

were gleaned to generate a categorization scheme in Table 

2. Individual student comments were then scored based on 

this scheme. For example, a student’s response “I now know 

of some other approaches that might work better to solve the 

operating system problem” was scored once in the learning 

experience category and one in the knowledge category. 

Thus, a student’s response could be scored in one or more 

categories. 

 

3. Results and Discussion 

 

Student Knowledge 

 The results of the pre- and post-test of knowledge are 

presented in Table 1.A substantial increase in knowledge 

was seen in the post-test scores, when compared with the 

pre-test scores. To determine the effectiveness of the 

approach, the group who learned using case-based learning 

was compared with non-based learning groups. Based on a 

hypothesis, students in case-based learning group would 

achieve a higher average normalized learning gain (g) when 

compared with students in group non-case-based learning. 

Students in both groups demonstrated similar scores on the 

pre-test, suggesting that the students had similar baseline 

knowledge of operating system installation. Based on 

analyzing data, students in case-based group significantly 

shows a higher average normalized (g = 0.51, significance = 

0.05) when compared with students in non-case-based group 

(g = 0.13, significance = 0.05) with the size effect of d = 

0.97.  These results suggest that the students in case-based 

group achieved significantly higher learning gains relative to 

the non-case-based group. 

 One group of the case study’s design was to help 

students enhance their conception in the operating system. It 

was hypothesized that students in base-cased group would 

have a significantly higher rate of learning enhancement 

when compared with students in the non-case-based group. 

The proportion of students who answered to determine 

which student maintained the understanding after the 

classes. In the case-based group, 86.5% (32/37) of students 

answered the post-test question correctly when compared 

with 82.1% (32/39) of students in the non-case-based group 

(Table 1). A chi-square test of independence was performed 

to examine the relation between the performances on the 

post-test questions and the assigned group. 

 In addition to students’ responses on the post-test 

attitude, a higher-order thinking question was included on 

both the pre- and post-test as one measure of students’ data 

analysis skills.  The relation between the performance on the 

pre-test question and the assign group was not significant, 

suggesting that students in both groups performed similarly 

on the pre-test questions (Table 1). However, the relation 

between performance on the post-test question and assigned 

group was significant, suggesting that case-base group 

students performed better on the post-test question when 

compare with non-case-based group. 

 
Table 1. Addressing the answer of multiple choice question 

Respondent 
Incorrect answer (%) Correct answer (%) 

Pre- Post- Pre- Post- 

Case-based group 
n=37 

35.1 (13) 13.5 (5) 64.9 (24) 86.5 (32) 

Non-case-based 

group n=39 
35.8 (14) 17.9 (7) 64.2 (25) 82.1 (32) 

 

Students’ attitude 

 An evaluation of students’ attitude using an attitudinal 

questionnaire was used to gain information on the ability of 

the case study to promote attitude change.  

 To determine which students initially held the operating 

system, students’ response on evaluation of students’ 

attitude were tabulated and the chi-square test was used to 

determine if a relationship existed between students’ 

responses and the assigned group (Table 2). 

 The pre-test attitude on the learning experience scale in 

each group was negative (p<0.001, Wilcoxon signed-rank 

test). The same result was shown on the knowledge scale. 

Pre-test on collaboration scale was not significantly 

different from zero (undecided) for non-case-based group, 

and negative for case-based group. Analysis of the post-test 

result showed a positive attitude of the knowledge scale for 

each group. However, for the learning experience and 

collaboration scale was positive for case-based group. The 
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post-test attitude on the collaboration scale showed no 

change for non-case-based group, but different result was 

shown that learning experience scale with a median of zero 

gave a significant result. There was a significant positive 

attitude on the knowledge scale for post-tests. 

 Most of the zero non-case-based group comments were 

related to the experience in post-test, as is illustrated in the 

quote “the class was boring, no case study, and only 

writing” for learning experience. However, on 

collaboration, the majority of students said that the class has 

a little discussion of case study. This situation made the 

students become passive and not interested in discussion. 

 On the post-test attitude responses, a greater proportion 

of students in case-based group reported, usage of higher-

order thinking skills such as critical thinking (81%) and 

problem solving skills (70.3%), and the ability to apply 

concepts learned from class (81%) when compared with the 

non-case-based group (Table 2).  

  
Table 2. Analysis of questionnaire 

Category Question 

Reponses (%) 

Case-

based 
(n=37) 

Non-
case-

based 

(n=39) 

Learning 

experience 

Critical thinking 

1. I now know of some 

approaches that might work 
better to solve the operating 

system problem. 

2. I can absorb information much 
easier and enjoyable. 

 

Problem solving 
3. Case studies help me figure out 

what the problem. 

4. These activities help me to 
increase my skill. 

 

 

 
81 (30) 

 

75.7 (28) 
 

 

 
70.3 (26) 

 

91.9 (34) 
 

 

 

 

 
25.6 (10) 

 

12.8 (5) 
 

 

 
23 (9) 

 

5.1 (2) 

Knowledge 

category 

Application of concepts 

5. This activity made me apply in 
case study what I learn in the 

class. 

6. I can make decision effectively. 
 

Connected with real situation 

7. There was something that I 
could relate to real life. 

 

81 (30) 
 

 

32.4 (12) 
 

 

56.7 (21) 

 

15.4 (6) 
 

 

12.8 (5) 
 

 

30.7 (12) 

Collaborati

on skills 

Promoted collaboration 

8. I was able to get into groups 
and learn from each other. 

9. Collaboration of task and 

friend is taking too much time 
Hands-on activity 

10. This activity gave a more a 

hands on approach  

 

100 (37) 
 

45.9 (17) 

 
 

86.5 (32) 

 

94.9 (37) 
 

48.7 (19) 

 
 

0 (0) 

 

4. Conclusion  

 

Research in vocational education investigated how 

students optimally learn the operating system and evaluated 

the most effective learning environments to achieve learning 

objectives. The study described here shows some impact of 

the case-based learning in influencing a change in 

knowledge and attitudes of students. This current study 

begins to address how case-based learning can make an 

effect on students’ achievement.  

The study has made it possible to evaluate students’ 

knowledge and attitudes. Knowledge and attitudes have 

been assessed both before and after the treatment. A number 

of significant differences have been identified between case-

based groups and non-case-based group. The data showed 

that this study leads to increase learning gain when 

compared with the traditional model of learning.  The 

evaluation, analysis of knowledge indicated that learning 

gain results from this study fell within a significant learning 

gain as established by comparing active learning using case-

based learning versus traditional pedagogies.  

Similar to the results on students’ knowledge, 

evaluation of attitudes indicated that case-based learning 

provide opportunities for developing knowledge and 

collaboration, increasing learning experience, and achieving 

problem solving and skill.  
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