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Abstract 
 
Anatomy education has historically been facilitated by 

cadavers; therefore, students always need a mentor at all 
times of study. Along with the dense curriculum, students are 
required to be able to study independently so various media 
are needed that can facilitate the student learning process.  
This study aimed to determine the differences in the level of 
student knowledge of the anatomical learning materials 
provided through anatomy atlas, learning videos, and 
augmented reality (AR) in first-year medical students. This 
study was quasi-experimental. A total of 100 students 
became participants in this study that were then divided into 
3 groups. Data were collected by giving pre-test and post-test 
to the student directly. The results of this study showed that 
the anatomy atlas and augmented reality significantly 
enhanced students’ knowledge in anatomy learning 
(p=0,004, p=0,000) but there was no significant difference 
between the three media towards the increasing student 
scores(p=0,14). 
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Introduction 

 

Anatomy is the foundation of medical science that studies the structure or parts of the 
human body that include size, shape, location, and relation to surrounding structures or 
organs. An understanding of the anatomy of the human body could be very a great deal wanted 
in clinical practice to ward off the possibility of failure throughout processes and in setting up 
a diagnosis in medical clinical practice (Utami et al., 2021). Gaining knowledge of strategies 
considerably determines studying results. Learning strategies are intently associated with 
learning strategies and studying styles. Therefore, students want to recognize the handiest 
studying method for them to optimize the studying method and enhance analysing effects 
(Abay et al., 2018) 

In anatomy education, students can recognize organs and tissues of the human body 
through a cadaver. However, due to limited time and the increasingly dense curriculum, 
students are required to be able to study independently. This condition requires lecturers to 
add learning media that allows students to still understand anatomy learning materials. 
Currently, using multimedia as a learning media may be an opportunity. In addition, the usage 
of multimedia can also facilitate college students with a visual-auditory studying style (Nauko 
& Amali, 2021). 

Various learning media are available today, especially information technology-based 
learning media. The existence of mobile devices which are used as learning media can facilitate 
the teaching and learning process and may make it less difficult for students. Some media that 
can be accessed through mobile devices and can attract the attention of students include digital 
anatomy atlases, learning videos, and augmented reality applications. The effectiveness of 
using atlases, videos, and AR teaching media can be measured through the extent of student 
knowledge (Utami et al., 2021). Based on this, the researchers had been inquisitive about 
comparing the level of students' knowledge in anatomy learning using the anatomy atlas, 
learning videos, and augmented reality in first-year medical students of the medical program, 
faculty of medicine and health science in a public university. 

 
Literature Review 

 
In learning anatomy, there are two strategies used, particularly the integrative and non-

integrative methods. Non-integrative learning techniques are carried out in academic 
establishments that still apply activated learning techniques and are given within the first year 
which is sustained until the second year. while the integrated learning method is implemented 
in academic establishments that implement a problem-based learning system (PBL) (Nugraha 
et al., 2019). PBL-based learning techniques can optimize student studying results in numerous 
aspects along with cognitive, psychomotor, and affective factors because with this PBL 
learning method students are more inquisitive about direct realistic learning. The role of the 
instructor in the PBL-based learning method is as a facilitator (Misidawati & Sundari, 2021). 

There are two anatomy learning process applied to medical students specifically lectures 
and practicums. lectures are one of the learning processes that utilize a reasonably massive 
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study room because one lecture meeting is attended by 60-80 students. Lectures are led by 
lecturers who deliver anatomy learning material in a span of 50 to 100 minutes. In this process, 
lecturers no longer play an active role in delivering material, but students are also required to 
play an active role so that the learning process can take place both ways and focus on students. 
This process is called student-centered learning (SCL). During the practicum, students can be 
hands-on and observe directly the structure or organs of the human body that have previously 
been delivered during lectures. This process lasts about 100-150 minutes with a smaller 
number of students at each meeting. With these two learning processes, it is hoped that 
student's knowledge of the anatomy of the human body will enhance (Enis et al., 2020). 

Learning media is a device that could assist teaching and learning activities so that the 
purpose of the message conveyed by the teacher will become clearer with the goal that learning 
can be carried out correctly and effectively. The feature of learning media, particularly as a tool 
for students with the purpose to apprehend the messages and information that have been 
conveyed with the aid of the lecturer so that the learning material can be extra easily 
understood by students. In addition, the learning media can also help students better 
understand. Learning media is also a tool that capabilities in conveying messages and also 
stimulates thoughts, emotions, interest, and desire to learn so that it can encourage a deliberate, 
useful, and controlled teaching and learning process (Nurrita 2018). 
 

Methodology 
 

Research design, site, and participants 

This research was quasi-experimental with a pretest and post-test design group. The 
nature of the quasi-experimental study enables the researchers to manipulate the condition in 
the teaching and learning process, the researchers gave treatments to the group that belonged 
to the experimental group and then analyzed the changes in the student's achievement 
compared to the other group. The research was conducted on the first-year students in the 
medical program of the Faculty of Medicine and Health Sciences in a public university. A total 
of 100 students participated in this study. The sample was then divided into 3 research groups, 
specifically the atlas group, learning videos, and augmented reality. 

 
Data collection and analysis 
 
This study used primary data taken directly through pre-test and post-post questions. 

Before being given treatment, specifically the delivery of learning materials provided by 
learning media according to the research group; atlas, learning video, and augmented reality, 
students are given pre-test questions to assess prior knowledge. The post-test questions is 
given after the student gets treatment. The data obtained in the form of pre-test and post-test 
scores of students were then carried out normality tests by using the shapiro-wilk test. The 
students' pre-test and post-test scores were then compared to assess the effectiveness of 
learning media from each research group on increasing student scores. The data were then 
analyzed with the Wilcoxon test. The effectiveness of the three-learning media was also 
compared in this study which aimed to assess which media was the most suitable and effective 
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for students, and to compare the effectiveness of the three-learning media, a different test was 
carried out with the Kruskal-wallis test. 

 
Results and Discussion 
 
A total of 100 students who participated in the overall anatomy practicum activities were 

the subjects of this study. The subjects were divided into three groups. Students who received 
learning materials through atlas media were 35 students. Then 32 students were learning via 
videos and 33 students were through augmented reality. The average results of the pretest and 
posttest values in all groups can be seen in the following tables and figure. 

 

Table 1. The frequency distribution of pre-test and post-test scores 

Groups  N % Pre-test  Post-test  

  
Mean 

Deviation 
Standard 

 
Mean 

Deviation 
Standard 

Atlas 35 35% 71 24 83,70 7,97 

Video 32 32% 78,13 23,61 84,60 11,63 

AR 33 33% 69,85 23,93 86,66 9,01 

Total 100 100% 

 

Figure 1. The frequency distribution pre-test and post-test scores 
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Based on the results of the analysis that had been carried out on 100 students, it could be seen 
that there was an increase between the pre-test and post-test scores of students in each group. 
Table 1 showed the highest post-test score was in the group with the augmented reality 
learning media, which was 86.66, while the lowest post-test score was in the group with atlas 
learning media, which was 83.70. In the frequency distribution diagram for the three groups, 
it can be concluded that the increase in scores between pre-test and post-test with the highest 
frequency was in the group with the AR learning media, while the increase in scores between 
pre-test and post-test with the least frequency was in the group with the learning video. 

The Wilcoxon test was carried out with the aim of knowing the effect of providing 
learning media in each group by calculating the difference in the post-test and pre-test scores 
of students in each group. The result can be seen in table 2.  
 

Table 2. The Wilcoxon hypothesis test 

Groups Data Mean Difference Z table 
(α=5%) 

Z Count P 

Atlas Pre-test 71 12,7 1,96 -2,899 0,004 

Post-test 83,7 

Video Pre-test 78,13 6,47 1,96 -1,122 0,262 

Post-test 84,6 

AR Pre-test 69,85 16,81 1,96 -3,619 0,000 

Post-test 86,66 

 
The results of the Wilcoxon test obtained a p-value <0.05 for the group with the atlas learning 
media and augmented reality (p-value=0,004, p-value=0.001) which means that there was a 
significant difference in the value between the pre-test and post-test or in other words there 
was an effect of giving material through both of that media on students' understanding. 
Different results were shown by the group with the learning video, where the results of the 
analysis test showed a p-value>0.05 (p-value=0,262) which meant there was no significant 
difference between students' pre-test and post-test scores or there was no difference between 
students' understanding of anatomy material before and after getting learning material through 
learning video media. 

The effectiveness of the three-learning media was also compared in this study which 
aimed to assess which media is the most suitable and effective for students. The Kruskal-
Wallis test was carried out with the aim of knowing the differences in the effectiveness of the 
three anatomy learning media.  
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Table 3. The Kruskall-Wallis test result 

Learning Media N Mean Rank p-value 
 
 
0,142 

Atlas 35 50,74 

Video 32 43,16 

Augmented Reality 33 57,36 

total 100   

 

The results of the Kruskal-Wallis test obtained a p-value of 0.142. These results indicated that 
the probability value was more than 0.05 (p-value=0,142) and statistically this value illustrates 
that there was no significant difference in the effectiveness between the use of learning media 
of anatomy atlas, learning videos, and augmented reality on the introductory anatomy material 
in first year medical students of the Medical Program, Faculty of Medicine and Health Science 
in a public university. 
 

Discussions 
 
Based on studies carried out on 100 first-year medical students, the highest post-test 

scores had been found within the group with AR learning media. Furthermore, there had been 
an increase in the distinction between the average post-test and pre-test scores inside the 3 
groups of learning media. In the atlas group, there was an increase in the post-test score 
compared to the pre-test score with an average increase of 12.7. The learning video group had 
a score difference of 6.47 and the augmented reality group had an average increase in post-test 
scores of 16.81. The Wilcoxon analysis test was used to determine the significance of the 
enhancement in student scores after receiving treatment and it was found that there was a 
significant increase in student post-test scores in the atlas and AR groups where the p-value 
was greater than 0.05. (p-value=0.004, p-value=0,001). This showed that there was a 
significant difference between the pretest and posttest scores in the atlas and AR groups.  

However, different results were obtained by the video group, where the value of p>0.05 
(p-value=0.262), which meant that there had been no huge difference between the pretest and 
post-test scores inside the group. In addition, the Kruskal-Wallis analysis test was also carried 
out to determine the differences in scores enhancement in the three learning media. The test 
results found that the probability value was >0.05, which statistically indicates that there are 
no significant differences between the learning media atlas anatomy, learning video, and 
augmented reality at the time of the anatomy practicum. The result of the analysis test 
conducted was p value>0.05 (p value=0,25) which indicated that there was no significant 
difference between students who used 3-dimensional applications and students who no longer 
used 3-dimensional applications. However, this 3-dimensional application was preferred by 
students and they more easily recognized anatomical systems with the 3-dimensional 
applications, so that during this study 3-dimensional applications consisting of augmented 
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reality were taken into consideration as powerful in enhancing student knowledge (Boulos, 
2022). 

In the research conducted by Chen et al. (2020) regarding the use of virtual reality as a 
form of application to enhance anatomy studying results, it showed that from the results of 
the Kruskal-Wallis test, a p-value of 0.780 was obtained. This showed that there was no 
significant difference between student groups with the virtual reality learning media and 
student groups with video learning media. These results were also consistent with the results 
of this study (Chen et al., 2020). Different results were obtained by Zhen Ye et al, where there 
was a difference effect  of giving 3-dimensional models in comparison to conventional 
learning models on anatomy studying. (Yen et al., 2020). This difference in results can occur 
because the success of the teaching and learning process is not only based on learning media, 

but many other supporting factors include how lecturers introduce the materials. 
The results of this study showed that there was a significant enhancement in the post-

test scores of students who were given anatomical material through augmented reality media. 
This is because augmented reality students were easier to identify body structure compared to 
using atlases or videos. In AR, students can see the human body structure from various angles 
and can be rotated 360° so that the image appears more real. Furthermore, the AR teaching 
media also can increase students' motivation and interest in analyzing complicated anatomical 
structures such as bones, muscles, and nerves that are generally difficult to understand (Park 
et al., 2019) 

Learning videos also have several advantages including being more flexible so that they 
can be accessed anytime and anywhere using a smartphone. In addition, videos can also help 
students understand difficult anatomical materials. In this study, it was stated that video media 
did not have a significant effect on increasing student scores. This is because students found 
it a bit difficult to understand the anatomical materials which were given by learning video, 
compared to the 3-dimensional media such as the AR. The learning video only showed 2-
dimensional objects, so some students felt the symptoms of computer vision syndrome such 
as dizziness, red and watery eyes (Bölek et al., 2021). 

The anatomy atlas is a basic and obligatory learning media that continues to be 
implemented as the principal learning media during anatomy practicum. The existence of 
video and AR learning media is only as additional learning media similar to the use of atlas 
media. This atlas also has several benefits, specifically via showing 2-dimensional visuals 
equipped with colorful and really attractive schematic images that could increase college 
students' enthusiasm in studying anatomy. Anatomy atlas is a traditional studying method that 
is still implemented these days due to the ease of having access to atlas books, specifically now 
that there are electronic books that can be accessed for free by students. This offers 
convenience for some students, where students can understand anatomy material without 
having to pay to buy an anatomy atlas book.  

Furthermore, student learning outcomes were not only influenced by the aid of learning 
media but also influenced by the numerous different elements, both internal and external 
factors. Internal factors which could affect studying outcomes consist of physiological factors 
which include physical and spiritual conditions and psychological elements including students' 
intelligence levels, studying motivation, and interest in studying. External factors that affect 
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learning results consist of studying facilities and infrastructure, study time, instructor 
competence, learning environment, and learning techniques. These cause no significant 
difference between the three-learning media (Puspasari et al., 2020). 

 
Conclusion 
 
In this study, it was found that there was a significant increase in the anatomical materials 

provided through the anatomy atlas and augmented reality, although there were no significant 
differences in the three-learning media. It can be concluded that in addition to the use of an 
atlas, augmented reality and learning video can also be used as additional learning media that 
can facilitate student learning styles and make it easier for students to understand anatomy 
materials. However, there were difficulties in conducting pre-test and post-tests due to internet 
network problems for some students. In addition, when using the AR applications, many 
students found it difficult to download the application. This study can also be a reference for 
institutions to apply video learning media and augmented reality in the learning process, 
especially during anatomy practicum. This study is also expected to be a reference for other 
researchers to be able to examine the effectiveness of learning media in other practicums. 
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