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Abstract. Plant anatomy is a course that requires students to be able to observe cell 

characteristic in qualitative and quantitative. Qualitative observation is understanding the 

characteristics of cells in terms of features, shapes, function, and located in organs. While 

quantitative observation is understanding the characteristic of cells in terms of size and 

modeling in 3 dimensions. All this skills can be a burden for students in learning process 

takes conventionally (face to face and ordinary practicum). So, it need a new learning 

media for students in Virtual Reality (VR). This study aims to build a virtual lab 

application to help students understanding plant anatomy by using VR media. VR allows 

students to learn in new ways. VR will bring students into virtual world but feel like real 

world. This VR application consist of several parts, there are pretest, tutorial, simulation, 

and posttest. Based on trial phase which is calculated by t-test and N-gain score (%) shows 

that there is effectiveness in using VR Virtual laboratory can make students to carry out 

lab work without being bound by time and place. In addition, students will also get more 

clear and interactive description of plant anatomy in qualitative and quantitative 

observation. 
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1   Introduction 

Plant anatomy courses are one of the subjects that tend to be qualitative and are considered 

not to be developed in the direction of quantitative efficacy[1]. However, this course begins to 

lead to mathematical modeling where students are required to be able to draw three dimensions 

(3D) by combining two-dimensional (2D) images of two transverse and longitudinal incisions 

observed using a microscope. 

Based on preliminary observation data, that there are still many students who do not 

understand the 3D form of a cell if only using photos from a microscope. This happens because 

not all photos are produced from a good incision. As a result students can only imagine roughly 

how the 3D shape of a cell from the observation of two different incisions. This is what causes 

students to eliminate the characteristics of a cell as a whole, for example, assume that all cell 

sizes are the same. This is because awareness about the scale of students is still low. In addition, 

it was also found that there were other obstacles, namely the number of errors experienced by 

students in describing the 3D shape of a cell resulting from a combination of two 2D images. 

So, learning media are needed to support the process [2].  



 

 

 

 

The learning process of plant anatomy requires different media. The media can take the 

form of an attractive computer application by implementing Virtual Reality (VR) to present 

virtual laboratories that can display objects that resemble the original. Virtual reality is a 

technology that allows users to interact with virtual environments that are simulated by 

computers, so users feel they are in the real environment [3]. Virtual reality can be applied to 

various fields, including learning and teaching and learning processes both in schools and in 

universities [4]. 

Virtual Reality is very suitable to be applied in the field of Education and training [5]. By 

applying VR technology, students can experience a variety of scenarios, including scenarios 

that are physically impossible to install in the classroom. There are several studies that have 

implemented virtual reality technology, including: virtual reality is used to assess, study and 

treat mental health disorders [6]. In addition, VR is used as an educational and training tool in 

the medical field [7]. Other research shows that VR is applied in human anatomy education [8], 

English language learning for tourists [9], and learning and training for prospective nurses [10]. 

This technology is a new breakthrough in teaching and learning activities, because by 

utilizing this technology can increase the imagination of students to design and describe a cell 

into 3D form precisely by presenting cell objects directly with a complete scale description. 

Thus teaching and learning activities in plant anatomy courses will be more interesting, easy, 

and fun. 

2   Research Methodology  

Virtual reality application is a development of multimedia applications. This 

application involves a lot of media consisting of text, images, audio and animation. In 

developing this multimedia application, Luther-Sutopo's multimedia application development 

methodology was used.  

According to Luther [5], the multimedia application development methodology is 

divided into 6 stages, namely concept (design), design (designing), collecting materials 

(material collection), assembly (manufacture), testing (testing) and distribution (distribution). 

These six stages in practice do not have to be done sequentially, these stages can exchange 

positions. However, the concept stage must be the first step taken. 

Below are the stages of application development carried out by following the stages 

of Luther-Sutopo: 

1. Concept 

The initial stage of application development is to determine the concept. The purpose 

of developing this plant anatomy learning application is to help students understand the learning 

material of plant anatomy courses. Thus the target users of this application are students between 

the ages of 17 and 20 years. In this course, there is a lot of modeling of plant parts in the form 

of images, therefore this application must be able to display images of plant parts clearly and 

correctly so that students get a clear picture of the parts of the plant. 

 

 

  



 

 

 

 

2. Design 

The next stage is designing the style, appearance, material requirements of the 

application using storyboards. The flow of the application to be made is adjusted to the 

practicum of plant anatomy. Each stage of the lab is simulated in a scene. Thus in this 

application several scenes are designed as follows: 
Table 1. Storyboard 

Scene Display 

1 User Manual of Application 

2 Plant Anatomy Practicum: 

1. Take a pipette 

2. Take safranin using a pipette 

3. Prepare glass 

4. Drip safranin into the glass 

5. Take a razor blade 

6. cutting the stem transverse / longitudinal 

7. Store the incision in the glass. 

8. Store glass on the microscope. 

3 See the results of the incision on the microscope 

 

3. Material Collecting 

The next stage is to prepare materials related to the application. The materials prepared 

are in the form of laboratory room displays, lab tools and materials such as glass, pipettes, 

microscopes, safranin water, razor blades and plants. 

 

 
Figure 1. laboratory space 

 

  



 

 

 

 

  

  

 

Figure 2. laboratory tools 

 

 

  

 

Figure 3. laboratory materials 

 

  



 

 

 

 

  

Figure 4. The results of the incision are seen in the microscope 

 

 

4. Assembly 

At the assembly stage, all the material that has been prepared is combined and 

assembled into a complete application with regard to the storyboard that has been made. 

 

Figure 5. Scene of User Manual 

 

 

Figure 6. Scene when dripping safranin liquid on top of glass 

 



 

 

 

 

 

Figure 7. Scene when viewing the results of the incision in 3D in the Microscope 

5. Testing 

Before the application is used, it must be tested first to determine the level of readiness 

and conformity with the purpose of previous development. This application testing is done in 

three stages. The first step is to test each functional of all elements in the application. The results 

of testing from this stage are all functions of the application running according to the original 

plan. 

The second step is to test the usefulness of this application to end user samples. The 

aim is to find out the effective use of this application in increasing understanding of the course 

of Plant Anatomy. This stage of testing involves 13 biology education students and is done by 

giving a pre-test and post-test. 

The third stage is implementing the User Acceptance Test. The aim is to find out the 

level of the end user regarding the ease and usefulness felt by the user. In this testing the tester 

filled out the questionnaire provided. 

 

6. Distribution 

The last stage of developing this application is to distribute this application until it can 

be used by the last user. This application is distributed by being formed in the .apk format so 

that it is easily installed on a mobile device that has an Android operating system. 

3  Result and Discussion  

This study aims to implement Virtual Reality technology on learning media so that it can 

assist students in studying plant anatomy. The implementation of Virtual Reality in learning 

plant anatomy is new. Previously, learning was only done conventionally by practicing in a 

laboratory. By using this technology, students can better understand this learning related. 

Therefore, it is necessary to test the effect of using this application on students understanding 

of plant anatomy lessons. Testing was carried out in several stages. The first test was conducted 

to test the truth of the material presented in the application, namely plant anatomy. The test was 

conducted by conducting interviews with experts who were represented by a lecturer in plant 

anatomy. The results of this test states that the material presented in this application is in 

accordance with what is the theory of plant anatomy. The second test was conducted to 



 

 

 

 

determine the feasibility of using the application. This test is done through the User acceptance 

test. The results of these tests indicate that the application is already meeting the needs of the 

user as the end users. The final test was conducted on students to determine the quality and 

influence of this application on the user's understanding of plant anatomy material. Testing is 

done by comparing the results of the pre-test and post-test conducted to 13 students. The results 

of this comparison will show the effectiveness of the application being built. 

Table 2. Paired samples Test 

 

  

Paired differences 

t 
D

f 

Sig 

(2-

tailed) 
Mean 

Std. 

dev. 

Std.error 

mean 

95% conf interval 

of the diff 

Lower Upper 

Pair 1 

pretest – 

postest 

-13.077 11,996 3,327 -20,326 -5,828 -3,930 12 0,02 

 

Based on table 2 above, the sig value is known. (2-tailed) is 0,002 <0,05, and t count 3,930> 

t table 2,179, then H0 is rejected and Ha is accepted, so it can be concluded that there are 

differences in the average between the pretest and posttest learning outcomes which means there 

is an influence of media use VR in improving student learning achievement in Plant Anatomy. 

To see the effectiveness, N-gain score (%) is calculated. The N-gain value obtained is 

76.45% included in the effective category so that it can be concluded that the use of VR media 

is effective to improve learning achievement in Plant Anatomy. 

4    Conclusion  

The conclusion obtained from the results of the research that has been done is that it has 

been successfully created a new learning tool for plant anatomy courses by applying Virtual 

Reality technology. The use of this learning media can improve the learning effectiveness of 

plant anatomy as evidenced through sampling tests for students conducted by testing the 

understanding before and after using this application. 

For the next study it is recommended to add the VR media specifications that are used so 

that it can respond to hand movements forward and backward. while the application that is 

generated at this time can respond to hand movements up, down, to the right side and to the left 

side. 
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