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Abstract: The science includes a lot of concepts and abstract that cannot be seen by the naked eye. 

Students have a problem remembering and visualize information contained in the science subject. Hence, 

the idea of the development of effective visualization learning materials using Virtual Reality is expected. 

By using VR, the user can visualize the structure and interact with the components inside. The purpose of 

the present study was to evaluate the effectiveness of application in learning the Human Respiratory 

System through virtual reality (VR). The evaluation conducted among secondary school students by using 

the Kirkpatrick Model evaluation model. The data collected from 35 Form 3 students that take a science 

subject. The overall percentage average of the evaluation is 72%, which considered V-HURESYS application 

was effective in learning the Human Respiratory System through the VR technique. Keenly, the results of 

the study will emphasize the student’s performance in their science subject, especially in learning Human 

Respiratory System topics. 
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1. Introduction 

Many students face problems during science subject classes [1]. Typically, to study something 

new in order to enhance one’s knowledge, the students must possess the necessary information on 

the subject. Students must have the ability to differentiate between the knowledge that has already 

discovered and new areas of knowledge that should explore to become effective learners. Besides, 

to be able to learn effectively, the students must ensure that they can assess their knowledge, 

particularly in the areas of new advancement in knowledge such as science subjects. Students who 

can ultimately oversee their knowledge would be able to focus on their energy and time to learn the 

areas of knowledge that are yet to be researched by them [2]. The methods of teaching, as well as 

materials used to convey the knowledge, are both essential aspects required for the teaching and 

learning process. Both tools are fundamental in promoting teacher’s competency and upgrade 

student’s knowledge as well as capabilities.  

However, many teachers still refuse to learn newly developed effective techniques, so when 

the techniques less used in classes, students are not able to benefit from it even though the 

techniques are proven to enhance students’ performance.  Prior research found that students 
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commonly fail their examinations due to a lack of proper teaching methods as well as the 

insufficiency of necessary teaching aids [3]. To name a few, among the instructional teaching aid 

used in effective teaching and learning is the Virtual Reality (VR) technique [4-7]. VR technique is a 

type of computer-generated simulations in a three-dimensional (3D) environment or image. The 

interactions can be almost real and physical when a person uses specific electronic tools installed 

with sensors (for example, helmet or gloves). A previous study [7-10] conducted on VR learning 

experiences among students, demonstrated a positive finding of VR simulation. It reflected in the 

improvements in prescribed structures of knowledge [11]. That study, which conducted on 

molecular biology, found that the exercise on visualization helped to conceptualize, initiate, and 

evaluate the understanding of the students’ performance [11].  

In science subjects such as biology, the students usually find it hard to understand because of 

the complicated concept, a biological process that cannot witness with the eyes, abstract concepts as 

well as terminologies which are foreign to the student’s ears. Other than that, many students 

thought that memorizing is the only way to learn biology subjects in schools [12]. However, 

modern days teaching and learning have included various techniques to learn science subjects. One 

of the techniques is by using game-based learning [13, 14], as well as the VR approach [15]. Hence, 

the objective of this study is to evaluate the effectiveness of application in learning the Human 

Respiratory System through VR application. 

2. Background Study 

There are various types of evaluation models, such as Outcome-Based Evaluation (OBE) [16], 

CIPP Evaluation Model [17], as well as the Kirkpatrick Model [18, 19]. Stufflebeam introduced the 

CIPP Model in the year 1971. CIPP means the evaluations of an entity’s Context, Input, Output, 

Process, and Products. The fundamental purpose of the evaluation is to stipulate the environment’s 

availability to achieve the objectives and goals of the program. Moreover, the CIPP model helps the 

leader held the responsibilities by utilizing the source and the information to improve the program 

or the process. Outcome-based evaluation (OBE) means the evaluation based on the goals of the 

programs that should be achieved by the individuals who receive their services. The stakeholders 

outline the evaluation to reflect the organization’s effectiveness as well as efficiency. The OBE 

concentrates on the benefits that can be gained by using the program. It also views whether the 

organizations’ activities meet the client’s demands.  

On the other hand, the Kirkpatrick Model is used as the worldwide standard to evaluate a 

training’s effectiveness [20, 21]. Various fields of training have adapted Kirkpatrick’s model by 

utilizing four levels of evaluations. The objectives’ level comprises outcome, performances, 

knowledge, as well as motivation, which is correlated to the current evaluation level of Reaction, 

Learning, Behavior as well as Result evaluations. The questionnaire is adapted based on the 

Kirkpatrick Model as well. Among the examples of adaptations of Kirkpatrick’s model are in 

technical communication services and products such as the assessment of learning in higher 

education. Previous studies collected the data through a questionnaire and analyzed using 

descriptive statistics. As an example, the used of questionnaires as pre-quiz and post-quiz to 

evaluate trainees’ learning effectiveness. 

The model is used in this study to evaluate the effectiveness of the application. The usage is to 

guide the evaluations to determine if this application is effective and whether it reaches its 

objectives. Kirkpatrick’s model uses four levels of evaluations, namely, Reaction, Learning, 

Behavior, and finally, Result evaluations. The respondents are required to answer three 

questionnaires during the experiment to gain feedback such as pre-test, post-test, and effectiveness 

testing. The pre-test and post-test conducted to evaluate the respondents’ understanding of the 

topic of the Human Respiratory System. Next, the comparison between before and after using the 

V-HURESYS is made. Lastly, the effectiveness testing is done by utilizing the Kirkpatrick model for 

the final part of the experiment. However, only the findings of effectiveness testing will be 

discussed in this study.  
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3. Methodology 

3.1. Participation 

The respondents selected to participate in this study are form three (Form 3) students in a 

secondary school who take science subjects. This project investigates the usage of non-immersive 

virtual reality for students to learn the Human Respiratory System. The target users were given three 

questionnaires as a pre-test before the actual testing of the application. After that, the post-test, as 

well as effectiveness testing, were conducted after the respondents used the application. The 

questionnaire was prepared in the Malay language (Bahasa Melayu) with simple instructions to 

ease the respondents in answering the questions. The experiment occurred at SMK Pak Badol, Kota 

Bharu Kelantan, where it managed to gather 35 students as respondents. 

3.2. Procedure 

During the experiment, the students stayed at one designated place provided by their teacher. 

All the students who participated in this study learned the topic of the Human Respiratory System in 

science class before they involved in the experiment. A brief explanation and demo are showed 

before the students start testing the application in order to ensure that students understand and 

make this testing process successfully. As the first step to test the application, the students were 

required to answer a set of pre-test questions about the Human Respiratory System. Students were 

provided with a laptop computer to play the application till the end. Figure 1 shows part of the 

scene in the application. Every student was given 5-8 minutes for each testing session. The students 

are given a post-test question on the subject of the Human Respiratory System as well as an effective 

survey question after finished testing the application. Pre-test questions were given to the 

respondents before the evaluation process started and after the regular teaching and learning 

process of the subject. The pre-test results were examined and recorded.  

After the students using the application, post-tests were given to the target users. The pre and 

post-test questions are the same set of questions. The purpose of conducting pre-test and post-tests 

are to verify whether the application is effective in conveying the knowledge to the students, which 

is why the performance of the students was measured. The results of both pre-test and post-test 

were analyzed where the average percentage was obtained, compared, and plotted with a bar chart. 

The difference in average score between male and female respondents was conducted by 

comparing the average difference between pre and post-test scores by gender. This analysis is to 

understand whether gender influences in this study in terms of performance by the students. 

 
Figure 1. Part of the scene in the application 

3.3 Instrument   

The instrument to evaluate the respondents comprises three sets of the instrument, namely 

pre-test, post-test, to test if the respondents understand the V-HURESYS application, and the 

effectiveness test by using the Kirkpatrick model that has been adapted from these two resources 
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[19, 22]. The utilization of the instrument is a low cost yet an effective method to gain the 

information [23]. Apart from that, the benefit of using the instrument is because it is easy to handle, 

save time as well as low budget while collecting data. Among the information aimed at this 

instrument are achievement, understanding, interest, effectiveness, and how the students perceive 

this application. In the instrument, there are three elements of the effectiveness testing. Table 1 

shows the item distribution. 

Part A consists of questions on the respondent’s data. Demographic information such as 

personal data, level, and gender retrieved in this section. Part B collects information on the 

respondents’ knowledge on VR while for part C, the questions intended to evaluate the Reaction, 

Learning, and Behavior of the respondents on the content and application. This study gathers the 

information on how the use of the V-HURESYS application can help the students in visualizing, 

memorizing, and building the students’ character to be more active when they learn the Human 

Respiratory System. The survey using a questionnaire where the Likert scale used to investigate how 

the students agree with the statements.  
Table 1. The questions (Malay and English version) with code as references 

Element Code Item 

 

 

Reaction 

(RE) 

 

 

RE1 Aplikasi ini, membantu dalam mempelajari topik Sistem Respirasi Manusia. 

The application helps me in learning Human Respiratory System 

RE2 Aplikasi ini membantu untuk lebih fokus belajar. 

The application helps me more focus on learning 

RE3 Aplikasi ini mudah untuk digunakan. 

The application is easy to use. 

RE4 Aplikasi ini sangat berguna di masa hadapan. 

The application is useful in the next learning 

Learning 

(LE) 

LE1 Aplikasi ini menjelaskan konsep dengan baik. 

The application explains the better concept. 

LE2 Aplikasi ini membantu saya mevisualisasi topik Sistem Respirasi Manusia. 

The application helps in visualizing in the Human Respiratory System 

LE3 Aplikasi ini membantu dalam mengingati fakta yang penting. 

The application helps me to memorize an important thing. 

LE4 Aplikasi ini membantu mengingati fakta menerusi warna yang menarik 

The application helps me to memorize an important thing through interactive color. 

 

 

Student 

behaviour 

(SB) 

SB1 Teknologi ini membantu meningkatkan daya aktif ketika pembelajaran. 

The technology helps in enhance active learning. 

SB2 Saya berasa seronok belajar menggunakan teknologi virtual reality. 

I enjoyed learning through virtual reality. 

SB3 Aktiviti ini amat sesuai dengan tahap pelajar. 

The activity is appropriate for the student’s level. 

SB4 Aplikasi ini membantu mendapatkan perkara yang ingin diketahui dengan mudah. 

The application helps me easily find what I want to know. 

4. Results  

This study aims to determine whether the V-HURESYS application using the VR approach is 

effective in the process of teaching and learning. The target user in this experiment consists of 18 

female and 17 male students from Form 3 students who take science subjects in school. The selected 

students learned the topic of the Human Respiratory System in their class before the experiment. The 

testing was conducted in May 2018. The survey is given in the form of a Likert Scale from 1 to 5 

(strongly disagree to strongly agree), whereas the pre-test and post-test examine the application 

contents that require the users to choose the most suitable answers. All the final results were 

collected and calculated. The scores from every set of pre-test, post-test, and effectiveness tests were 

summarized in the bar chart. In this paper, only the result of effectiveness testing is tabulated from 

4.3, 4.4, and 4.5 using the Kirkpatrick model. 
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4.1. Respondent Background According to Gender 

As shown in Table 2, the Form 3 students who participated in this study are from a total of 17 

male students (48.57%) and 18 female students (51.43%). 

Table 2. Respondents distribution table by gender 

Gender Frequency Percentage (%) 

Male 17 48.57 

Female 18 51.43 

Total 35  

4.2. The Average Pre-test and Post-Test Percentage by Gender 

Table 3 shows that the average percentage of male students’ in the pre-test is 56.15%, while 

female respondents are 59.19%. Meanwhile, the result of the post-test for male students is 72.47% 

and female students 79.11%. The findings showed that gender does not influence in terms of 

performance by the students because of small differences between two categories of gender. 

Table 3. The average pre and post percentage (%) by gender 

Gender Pre-Test (%) Post-Test (%) 

Male 56.15 72.47 

Female 59.19 79.11 

4.3. Users’ Reaction on Application 

Table 4 demonstrates the student’s evaluation of the application by examining the students’ 

reactions in the process of teaching and learning. From an overall analysis for four items in user’s 

reactions towards application, it concludes that 54 (38.57%) students strongly agree, 60 (42.86%) 

students agree, 21 (15%) students neutral, and 5 (3.57%) students disagree about the application’s 

suitability. The findings prove that most of the students exhibit a positive response towards the V-

HURESYS application. It also shows that the application is suitable to explain the topic of the 

Human Respiratory System. 

Table 4. Frequency of Users’ Reaction 

Code Strongly Agree Agree Neutral Disagree Strongly Disagree Mean 

RE1 14 15 6 0 0 3.34 

RE2 18 12 5 0 0 3.60 

RE3 12 15 5 3 0 3.74 

RE4 10 18 5 2 0 3.29 

Total 54 60 21 5 0 - 

% 38.57 42.86 15 3.57 0 - 

Average mean 3.49 

4.4. Users’ Learning on Application 

Based on Table 5, it is discovered that 55 (39.29%) students strongly agree, 58 (41.43 %) 

students agree, 23 (16.43%) students neutral, and 4 (2.86 %) students disagree with the question on 

the users’ learning of the application based on the four items. The findings indicated that V-

HURESYS could assist the students in this research to learn the topic of the Human Respiratory 

System with its usage of various colours as well as animation. 

Table 5. Frequency of Users’ Learning 

Code Strongly Agree Agree Neutral Disagree Strongly Disagree Mean 

LE1 21 7 7 0 0 3.77 

LE2 19 12 4 0 0 3.84 

LE3 10 18 5 2 0 3.82 

LE4 5 21 7 2 0 3.59 

Total 55 58 23 4 0 - 

% 39.29 41.43 16.43 2.86 0 - 

Average mean 3.76 
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4.5. Users’ Behaviour on Application 

Table 6 demonstrate student’s behaviour toward V-HURESYS application. The overall result 

from four items in user’s behaviour found that 67 (47.86%) strongly agree, 50 (35.71%) agree, 22 

(15.72%) neutral, and 1(0.71%) disagree about the statements that related to the behaviour of 

respondents toward application. Most of the students are excited about using this application for 

Human Respiratory Learning. 

Table 6. Frequency of Users’ Behavior 

Code Strongly Agree Agree Neutral Disagree Strongly Disagree Mean 

UB1 12 13 10 0 0 3.55 

UB2 15 12 8 0 0 3.70 

UB3 21 10 3 1 0 3.93 

UB4 19 15 1 0 0 3.06 

Total  67 50 22 1 0 - 

% 47.86 35.71 15.72 0.71 0 - 

Average mean 3.56 

5. Discussion 

The respondents comprise 17 male students (48.57%) and 18 female students (51.43%) of Form 

3 students. The result of the analysis of pre-test and post-test by gender demonstrates that the male 

students’ average pre-test score is 56.15%, while the score for the post-test is 72.47%. There is an 

increase of 16.32% in male respondents' achievement after they experienced the process of teaching 

and learning with the application. As for the female students, the result of the pre-test is 59.19%, 

while the post-test score is 79.11%. Hence, it is showed that the average increase in female students’ 

scores is 19.92%. The difference between male and female respondents are only 3.6% (male students 

16.32%, and 19.92% for females). The scenario result shows a small difference between gender. The 

result indicated that gender does not affect the performance before and after using the application 

in this study. The tabulation of the data in this research utilizes the IBM SPPSS software because it 

is the leading statistical software for solving various business and research problems. This research 

uses the Kirkpatrick’s model, where the data collected through the questionnaires designed by 

using five Likert scales of different categories such as; Strongly Agree (SA), Agree (A), Neutral (N), 

Disagree (D) as well as strongly disagree (SD).  

The mean of each category was summarized into total mean, which is shown in Table 7 to 

determine the part that shows the highest total mean in terms of Reaction, Learning, or Students’ 

Behaviour towards the application. Table 7 demonstrates that the learning process, when utilizing 

the application, gained the highest total mean with 3.76 average values. Based on this finding, it is 

proven that the V-HURESYS application is a learning aid that is more effective in enhancing the 

students’ understanding of the Human Respiratory System. Besides, the result showed students’ 

behaviour towards the usage of the application, where the mean is 3.56. This finding is coherent 

with the aim of this research to assist the learning process to become more interactive so that the 

students will be able to understand and visualize the Human Respiratory System.  

Table 7 demonstrates the learning process when utilizing the application gained the highest 

total mean with 3.75 average values. Based on this finding, it is proven that the V-HURESYS 

application is a learning aid that is more effective in enhancing the students’ understanding of the 

Human Respiratory System. Besides, the result showed students’ behavior towards the usage of the 

application, where the mean is 3.56. This finding is coherent with the aim of this research to assist 

the learning process to become more interactive so that the students will be able to understand and 

visualize the Human Respiratory System.  

Moreover, 3.49 average value shows that the students in this study provided positive feedback 

on the V-HURESYS application as teaching aid in acquiring knowledge in the Human Respiratory 

System using VR. Finally, the mean value for the overall average is 3.60 or 72%, which demonstrates 

that respondents agree that V-HURESYS application is effective to be used in gaining knowledge 

about the Human Respiratory System. 
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Table 7. Total mean for each category 

Element Total Mean 

Reaction 3.49 

Learning 3.76 

User behaviour 3.56 

Overall Total Mean 3.60 

% of Overall Total Mean (3.60/5) * 100 = 72% 

6. Conclusion 

This study uses the Kirkpatrick model to evaluate because it is most suitable to examine the 

application’s effectiveness using the survey as well as a pre-test and post-test questions. According 

to the evaluation result, it proves that the V-HURESYS application is effective in helping students to 

learn about the Human Respiratory System. The study discovered that 39.29% of the respondents 

strongly agree, while 41.43% agree with the statement in the questionnaire related to the learning 

part. Apart from that, the result indicates the overall percentage of the average of the evaluation is 

72%, which indicated the effectiveness of V-HURESYS application in helping students to learn the 

Human Respiratory System via VR technique. As for the future study, the recommendation of this 

study can be considered to improve limitations to make the application more reliable and 

functional to the user. 
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