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ABSTRACT In biology learning, the object of a virus cannot be seen directly. Augmented reality (AR) technology can help
visualize the object of a virus in 3D, making it easier for students to learn about viruses. Therefore, this research aims to
develop an AR-based learning media product called ARVi. ARVi was created using the ADDIE model, which consists of five
stages: analysis, design, development, implementation, and evaluation. The results of the analysis revealed that students need
learning media with engaging visualizations. Therefore, ARVi was designed as a mobile application with various colors, images,
videos, AR, and quizzes. ARVi underwent validation tests by experts, including biology education lecturers and biology
teachers. The user responses were evaluated through a small group test involving 20 students, whetre questionnaires were
distributed. Based on the questionnaire results, the average score for the media expert was 3.84, and for the material expert
was 3.80. These scores indicate that ARVi is very valid for use as a learning medium. The results of the small group test were
2.85, indicating that ARVi is valid for use after minor revisions are made. The implementation results for 60 students, as
determined through a paired t-test, showed a significant difference between the pretest and posttest results, with the posttest
score being higher than the pretest score. The research results concluded that ARVi is suitable as a biology learning media.

Keywords App learning, Augmented reality, Instructional media biology, virus.

1. INTRODUCTION changing an environment lesson (Dewi & Harini, 2021)
Viruses around 20-30 nm are microscopic and can only and the gastrointestinal system lesson (Roswati, Rustaman,
be seen with an electron microscope (Pelczar & Chan, & Nugraha, 2019). Additionally, augmented reality media
1980). Viruses cannot be readily isolated, and it is difficult has been used to classify the creatures (Widodo & Utomo,
to find the object of study for learning about viruses. This 2021).
corresponds to the result of the analysis that the concept Augmented Reality (AR) is one of the learning media
of viruses is difficult to learn. The reason is that viruses are that allows the visualization of viruses. AR 1is the
invisible to ordinary eyes and cannot be experimented with. technology that can project the 3D object in a genuine
A learning medium, such as a student's book, Microsoft environment (Mahmud & Pratiwi, 2019). AR assists
PowerPoint, or whiteboard, is not optimal for visualizing students in comprehending concepts, building interactive
viruses. To solve the problem, students and teachers classes, and increasing motivation (Khade & Khade, 2016;
should preserve a learning medium capable of visualizing Puspitasari, Praherdhiono, & Adi, 2020). AR is useful for
viruses, making the lesson more interesting. The medium creating engaging and enjoyable learning (Celik, Guven, &
is expected to be based on accessible technology. Cakir, 2020). Yapici & Karakoyun (2021) states that teacher
Technology-based learning media was used to support candidates can use AR in the class (Yapici & Karakoyun,
learning biology. Numerous research studies have 2021). Then, the AR media has the potential to support
employed various media, including Campusflora students in learning viruses, making the class more intense
application for plant lessons (Dimon, Pettit, Cheung & and realistic and increasing students' comprehension of
Quinnell, 2019), a virtual laboratory for animal network biological concepts, especially viruses.

lessons (Hartono, Tanjung, & Syahputra, 2021), a Powtoon
video for metamorphosis lessons (Resmol & Leasa, 2022),

a website for reproduction lesson (Djamahar, Rifan & .
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Using AR as a learning media is not a new thing in
biology. Earlier research had already utilized AR in teaching
the classification of creatures (Widodo & Utomo, 2021),
the circulatory system (Arslan, R., Kofoglu, M., & Dargut,
2020), anatomy of animals (Celik, Guven, & Cakir, 2020)
2020; Djati, Widiyatmoko, & Pamelasari, 2022; Erwinsah,
Aria, & Yusup, 2019), sensory system (Sylvia, Ramdhan, &
Windyariani, 2021), and viruses (Thahir & Kamaruddin,
2021; Kamiana, Kesiman, & Pradnyana, 2019; Meslilesi,
Anra, & Pratiwi, 2017; Puspitasari, Praherdhiono, & Adi,
2020). The AR developed in previous research assumed
that students find it helpful to comprehend the lesson,
especially in  the replication step  (Puspitasari,
Praherdhiono, & Adi, 2020). The characteristic of AR
developed in previous research is that it is still marker-
based, using images in printed books as markers. It requires
two tools to run it: AR apps and a bookmark. This is the
weakness of AR in an eatlier period. Based on the
weakness, AR media developed in this research uses a
marker-less technique. The marker-less technique uses
particular points in the horizontal area to display an AR
object (Lyu, 2012). Markerless allows users to use AR
without printed images, making it more accessible and
user-friendly.

Augmented Reality Viruses (ARVi) are a learning media
that employs a marker-less technique. This application will
be complemented by an article that expands students'
literacy. The importance of literacy in the 215t century is
well documented. Literate students can deliberate their
advantages and disadvantages (Indrayana et al, 2022).
Subsequently, the ARVi will be accompanied by a high-
level cognitive quiz based. The reason is that students with
high cognitive abilities can arrange and copy information
to complete the task (Jex, 2002). Based on their current
state, ARV1's learning media will be developed according to
the concept of viruses.

Table 1 The data collection process

Implemen

tation Design

Developm
ent

Figure 1 ADDIE Model

2. METHOD

The research to develop the ARVi (augmented reality
virus) learning media product was conducted in Bogor and
Jakarta, Indonesia. The small group trial was conducted at
MAN 1 Kota Bogor. The type of research used was
research and development (R&D) with the ADDIE (1990)
development model.

Figure 1 shows the stages of the ADDIE, including
need analysis, design, development, implementation, and
evaluation. The needs assessment stage aims to identify
problems, constraints, and situations in schools' biology
learning. The needs analysis includes distributing
questionnaires to students and teachers. The design stage
is to design learning media suitable for students' needs and
ARVi features. The development stage involves creating
ARVi apps using a blender, Figma, and Unity 3D websites.
ARV1 apps are validated and tested with small groups. The
implementation stage aims to test the effectiveness of using
ARV1 in biology learning. The evaluation stage is carried
out by improving the product based on the result of

No. Data Collection Instrument Assessment criteria Respondent
1. Need assesment Questionnaire e  Constraints experienced when e  Student
learning biology e 'Teacher
e  Learner characteristics
e  School facilities
2. Media validation Material expert Components of : e Iecturer
questionnaire e Curriculum e Teacher
e  Subject
e Language
Media expert e  Appearance design o  Lecturers
questionnaire e  Media presentation
3. Small groups trial Questionnaire Response after using the product 20 Students
4. Result of e  DPosttest e Descriptive test 60 Students
implementation e  Pretest e Normality test

Paired t-test
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implementation. The evaluation stage is carried out at the
end of each needs analysis, design, and development phase.

The data collection involves several steps, such as needs
analysis, media validation, and small group testing. Each
procedure uses a questionnaire with different scoring
criteria, as seen in Table 1.

The instrument for analyzing needs is a questionnaire
with assessment critetia regarding the learning process in
school, biology learning media, and facilities in school. The
instrument was distributed to 30 eleventh-grade students
and biology teachers. This information is used to provide
solutions for improving biology learning. The need for
analysis instruments is described in Susilawati & Khaira
(2021).

The feasibility test of the media is conducted by using a
questionnaire to experts in the field of subject matter and
media. Subject matter experts are needed to assess the
suitability of the virus concept in ARVi. The media expert
questionnaite instrument is used to assess the suitability of
ARVi as a learning media. The questionnaire of material
and media experts from Batubara (2021). The student
response instrument is conducted to determine the
impression of students while using ARVi for learning
biology. It is an instrument of student response from
Suryani, Rukmini, Bharati, & Hartono (2018).

The learning instruments are designed to assess
students learning ability using multiple-choice tests. The
tests are administered before and after using ARVi apps via
pretest and posttest. The sub-concepts of viruses
encompass history and characteristics, structure and
classification, replication stages, diseases caused by viruses,

B Interesting, I learn with
enthusiasm

Interesting, but
difficult to understand
material

B Sleepy, boring biology
material

10% 2% = Virus

‘ = Biotechnology
A = HEcosystem
components
Diversity of living
things

= Environmental

changes

C

benefits of viruses, and the impact and solutions of
COVID-19.

Analyze data using descriptive statistics, which makes
the data easier to understand. The data is based on the
average score that can be interpreted and summarized by
criteria from Ratumannan & Laurens (2011) into a
conclusion about the product being evaluated. The
normality test uses the Kolmogorov-Smirnov (K-S) test
with an alpha value of 0.05. Data is normally distributed if
the obtained value exceeds the alpha value. The normality
test is performed using SPSS Statistics 23. A paired t-test is
conducted to determine the effectiveness of ARVi media
usage before and after. The paired t-test is performed using
SPSS Statistics 23 by comparing the calculated t-value and
the table t-value. If the calculated t-value is greater than the
table t-value, then there is a difference in learning outcomes
between the pretest and posttest (Putrawan & Riadi, 2020).

3. RESULT AND DISCUSSION

The findings of this research and development project
have yielded augmented reality viruses learning media,
designated as ARVi. The ARVi's app is developed by the
ADDIE research and development model that consists of
the following stages: analysis, design, development,
implementation, and evaluation.
3.1 The Result of Need Analysis

The respondents were 30 students in grade 10 who had
been learning about the concept of viruses and consisted
of 10 questions. The results are illustrated in Figure 2.

Based on the result, some students felt that learning
biology was exciting and enjoyable, while others found it

= Yes, its effective

= Not yet, still
needs to be
improved

5% ® Terms are difficult
to understand

Too much
memorization

16%

339/ Abstract object

The media used is
less interesting

d

Figure 2 Results of needs analysis, a) Students opinions during biology class, b) Outlook about the effect of learning media, ¢) Biology
concepts that are difficult for students to comprehend, d) Students reason for difficulty of learning biology.
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challenging to comprehend and uninteresting (Figure 2a).
This approach may lead to a negative attitude towards
biology, which could ultimately affect students ability to
achieve high scores on the examination (Cimer 2012).

Some students had asserted that the current learning
media was ineffective and required further development
(Figure 2b). The media include Microsoft PowerPoint,
whiteboard, book, and video. The use of traditional media
might contribute to the perception that biology is
uninteresting. In contrast, technology-based media has
been demonstrated to enhance student motivation by 59%
compared to traditional media (Maulana, Harahap, &
Safitri, 2022).

Some students approve that viruses are a concept that
is difficult to comprehend due to the use of new
terminology and the complexity of the topic (Figure 2c).
Several research has found that viruses are one of the five
most challenging topics in biology in grade 10 (Firmanshah,
Jamaluddin, & Hadiprayitno, 2020; Hadiprayitno, Muhlis,
& Kusmiyati, 2019). Difficulties in understanding viruses
include their invisibility, high complexity, and the use of
technical terminology that is not commonly understood
(Firmanshah, Jamaluddin, & Hadiprayitno, 2020).

Comprehending complex terminology represents a
significant challenge for some students (Figure 2d). The
difficulty was identified as a consequence of the complexity
of the terminology (Etobro & Fabinu, 2017; Firmanshah,
Jamaluddin, & Hadiprayitno, 2020; Hadiprayitno, Muhlis,
& Kusmiyati, 2019). Students often perceive foreign terms

. 3

All classes have projectors

Students always carry
cellphones every day

| )
I 28

Students rarely bring laptops

The internet netwoek at school
is good

I 30

0O 5 10 15 20 25 30 35

Figure 3 Facilities in the school

3.2 Result of Design

The design of ARVi was based on the needs analysis of
the students and teachers, the lesson on viruses, the literacy
of biology articles, and the creation of quizzes. The
following topics were discussed: the history of viruses, the
characteristics of viruses, the structure of viruses, the
classification of viruses, the life cycle of viruses, the
advantages and disadvantages of viruses, the impact of
COVID-19, and the solutions. T'o enhance the educational
experience, the subject encompassed the advantages and
disadvantages of viruses, the effects of the COVID-19
pandemic, and potential solutions. Google Scholar
searched for articles that met the following criteria: use of
the Indonesian language, accessible terminology, and
comprehensive material that satisfactorily addressed the
theme.

as not being explained in terminology,
leading them to assume that they Menu
should be memorized as factual | I
. I I I 1

knowledge (Clrper, 2012). carning . Augmented - ‘

Figure 3 illustrates the school goals Material Reality Literasi Kuis
facilities  that support learning,
including all classrooms with a e 6 articles

: - - L Meeting 1 istory & Guide | Meeting 1
projector. Students bring their phones characteristics [|  about
continuously, and the school network dlszdfvji?;zges
is considered h.igh. s‘tanda.rd, regardless [ e 2 [ Structure & ARV [ vieccing 2
of whether Wi-Fi is available. It was eeang classification frus G ardcles ecting
asserted that there was an effect | | about
between the school facilities and the advai‘itraies of

. . —] 1 u 5 . u | | .
teacher  performance,  including Meeting 3 Life cycle Meeting 3
arranging the media.(An.graigj, Fitria?, G Articles
& Setiawan 2021; Riniati, Rais, Putri, | Meeting 4 | | Disadvantages of [ | COVID-19 ]| Meeting 4
Al Haddar, & Azis, 2023). A successful & virus impacts & 8
. . . solutions

learning process will be enhanced if
the teachers use the appropriate media | Meeting 5 Advantages of | Meeting 5
supported by the school facilities ° virus &
(Liliawati, 2020). However, students

; ; ; H COVID-19
require learning media that. are visually | Meeting 6 | paces & | Meeting 6
engaging, comprehensive, and solutions
accessible.
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Figure 4 illustrates the five primary menu options
available on the ARVi apps: purpose of learning, subject,
augmented reality, literacy, and quiz. The objective was to
ascertain the goal of students' achievement. The subject
encompasses viruses' historical discovery and subsequent
impact on daily life. Augmented reality (AR) features
include a 3D image of a virus designed to assist researchers
in visualizing viruses. The augmented reality (AR)
component aimed to stimulate interest and facilitate an
interactive learning experience (Erwinsah, Aria, & Yusup,
2019). Augmented reality (AR) received a positive response
from students because it provided a wealth of features and
was engaging, allowing students to gain a clear
comprehension of viruses (Celik, Guven, & Cakir, 2020),
2020; Omurtak & Zeybek, 2022; Wu, Lee, Chang, & Liang,
2013).

The article on the role of viruses in biology provides
insight into the impact of COVID-19 and potential
solutions. The objective was to give students a
comprehensive understanding of biology based on reliable
sources. The literacy program aimed to develop content
that incorporated 21st-century skills students should be able
to demonstrate, such as critical thinking and problem-
solving. Literate individuals can consider diverse
perspectives and make informed decisions (Onel &
Durdukoca, 2019). If a reading activity becomes a habit,
students will enhance their cognitive abilities and protect
themselves from the detrimental effects of decreased
memorization (Chang, Wu, & Hsiung, 2021; Yussof,
Jamian, Roslan, Hamzah, & Kabilan, 2012).

A menu of quizzes was used to evaluate and practice
students' high-level cognitive abilities. Six quiz packages
were used in every session. Asking questions in every
session is one method to practice students high-level
cognitive abilities (Lemons & Lemons, 2013).

3.3 The Result of Development

The development step involves creating ARVi's design
into the application: creating a 3D object, designing the
user interface, and combining it into the application. Figure
5 shows steps of creating an ARVi application.

The first step was creating a 3D object using the
Blender website application to prevent plagiarism. The
blender application permitted the creation of 3D object

4 VirusBola p ©

a

b)

: e
Figure 5 gtep of creating an ARVi application, a) Create the 3D
objects, b) Designing user interface, ¢) Combining into an
application

models for free (Enterprise, 2016). The 3D object images
are T virus complex, the helix virus, the ball-shaped virus,
the polyhedral virus, and the fiber-shaped virus. The
second step was designing a user interface (UI) using the
Figma application. Figma application had permitted the
creation of a website-based Ul for free (Wibowo, 2023).
This step included creating the background, typography,
and icon as an image. Afterward, the design was converted
into a PNG image.

The third step involved combining Ul, 3D objects, and
programming language into a complete application using
Unity 3D. This programming language application is
designed to create a new application (Ariftama, 2017). After
combining, the application will be rendered into an ARVi
app. The ARVi app is designed for Android smartphones
8.0 generation (Oreo) or later. The Unity platform is widely
used for creating 2D and 3D multiplatform experiences

;
Virus Bulat
Virus berbentuk bulat,
misalnya HIV (human
immunodeficiency virus),

penyebab penyakit AIDS
dan Orthomyxovirus
penyebab influenza

_4 Virus Bola b ¥ |

Figure 6 The result of developing ARVi a) AR vituses, b) AR vituses and explanation
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and games, and it supports the development of applications
for various devices, including Android smartphones (Nida,
Mursyidah, & Anwar, 2020).

Figure 6 illustrates the result of developing ARVi. A
phone camera will identify areas such as tables, boards, or
floors displaying vituses' objects. The types of viruses are
T virus complex, helix virus, ball-shaped virus, polyhedral
virus, and fiber-shaped virus. The object can zoom in,
zoom out, transfer, and come up with information from
the structure of viruses. Then, a button in the lower right
corner contained brief information about viruses.

ARV1 apps are arranged to use various assessments,
such as the media validity test. Criteria of the expert
validator include a lecture on learning media subjects in the

f— P -
Martinus Beijerinck (1987) h
imuwan Belanda menemukan fakta bahwa patogeq
tersebut tidak dapat tumbuh di media bakteri dan tida

department of biology education and/or a certified
validator of a biology teacher.

The validity test of the media was conducted to assess
the quality of presentation and features in ARVi's
application. Based on Table 2, the ARVi apps were strongly
valid and did not require modification. Furthermore, the
validators had no feedback or suggestions, so the media did
not need to be fixed.

The test of subject validity was conducted to assess the
relationship between the subject content related to viruses
on ARViand the curriculum in Indonesia nowadays. Based
on table 3 demonstrates that the subject content on ARVi
was strongly valid; therefore, the application can be used
without further modification.

P =

Martinus Beijerinck (1987)

mu

. mati oleh alkohol, Sehingga dia menyimpulkan patogen 'l £hirg mpulk v
T T L S g T
Wendeus:a::ey;sss) v g @ Wendell Stanley (1935) é
@ lmusan AS berhasil mengkristalsai patogen trsebut 2 dan Tobhaco Morak Vs TV =
dan menamainya Tobbaco Mozaik Virus (TMV) © 7
e e il 2 S
a
Figure 7 The result of the revision, a) Before revised, b) After revised
Table 2 The result of media validity
Assessment component  Statement Validator Mean
1 2
Appearance design An instruction of usage and clear transcribe 4.00  4.00
An interesting design 4.00  4.00
The colours had been appropriate and interested 4.00  4.00
The relationship between AR and subject 3.00 3.00 3.85
The relationship between video and subject 4.00  4.00
Able to operate 4.00  4.00
The application had run seamless 4.00  4.00
Presentation of the Media ~ Media presentation supports students engagement 4.00  4.00
Picture are interesting and proportional 400 3.00 3.83
Colour using had been appropriate 4.00  4.00
Mean 3.84
Conclusion Strongly valid
Table 3 The result of subject validation
Assessment component  Statement Validator Mean
1 2
Cutriculum Topics of ARVi had appropriate with learning achievement 400 4.00 4.00
Topic of ARVi had appropriate with purpose of learning 4.00 4.00
Presentation of Subject Presentation has complete and systematic 4.00 4.00 3.75
Accurate and innovative subject 3.75  4.00
Substantial concept 4.00  4.00
Using a right role to presentation 4.00  3.00

Language Clarity of instruction

3.00 400 3.75

Relationship between language and students’ level of thinking ability 4.00  4.00

Politeness in language use

Accuracy between text and subject

Mean
Conclucion

4.00  3.00

4.00  4.00
3.80
Strongly valid
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Table 4 ARVi small group trial test results for students Table 5 Descriptive data of learning outcomes
Assessment Statement Mean No Data Pretest Posttest
component 1. Mean 48.30 80.08
Appearance design  An instruction of usage and 2.85 2. Minimum 16.00 68.00
clear transcribe 3. Maximum 81.00 92.00
An interesting design 2.90 4. Standard deviation 14.27 6.56
The colours had been 295 5. Variance 203.77 43.03
appropriate and interested 6. Total of Students 60.00 60.00
The relationship between AR 2.65
and subject Table 6 The result of normality test
The relatlonshlp between 2.65 Data o Sig. Suggest
video and subject
Able o operate 280 Pretest 0.05 0.06 Normal Data
The application had run 290 Postest 0.05 0.09 Normal Data
seamless
Presentation of Media presentation supports  3.00 3.4 The Result of Implementation
the Media students engagement ARVi apps were implemented in grades X-8 and X-9.
Pictute are interesting and 2.90 Differences in learning outcomes were conducted using
proportional pretest and posttest.
Colour using had been 2.90 Table 5 illustrates descriptive data from the pretest and
appropriate posttest. Based on this table, the average posttest score was
léd(fiillusion f/iﬁ 4 higher than the pretest. The data was tested for normality

A revised version was created based on the feedback
and suggestions provided by the validators and students.
This evaluation serves as a reference point for the modified
ARVi, which was created to make it more effective. Several
suggestions were made regarding modifications, including
the necessity to cite sources in the picture and the
requirement for the text to be legible.

Figure 7 illustrates the revision result, which includes
citing sources cited under the picture. This is a crucial
aspect to consider, given the function of images that can
contain specific information. Therefore, they must
originate from a primary source. Moreover, the images
have a copyright that others cannot claim (Laksana, 2018).
Then, the result was tested on 20 students.

ARVi is also used to test the small group for students.
The assessment aimed to  determine  ARVi's
readabilityARVi based on student feedback. The purpose
of assessment for minor scale was to reduce the bartiers
that may arise during the implementation process (Hiwari,
Purba, Ihsan, Yuliadi, & Mulyani, 2019). Table 11 illustrates
that ARVi was valid and can be used. Based on Table 2-4,
ARVi fulfills the criteria. ARVi apps were valid and had
minor revisions, according to Ratumanan & Laurens
(2011). This indicates that ARVi can be applied to biology
subjects.

Table 7 The result of Paired t-test

test.

Table 6 illustrates that the significance value was higher
than the o value, then the data were normally distributed.
The normality test was a prerequisite for the paired t-test
to determine the average difference between the pretest
and posttest results.

Table 7 illustrates that the t-value of 15.87 was greater
than the t-table of 0.68, it can be concluded that there was
a difference between the pretest and posttest results. This
indicated an influence of ARVi apps in the experimental
class compared to visual media in the control class. This is
because the ARVi app is a multimedia platform that assists
students in reducing excessive cognitive load, which allows
them to maximize their working memory, as it has limited
capacity (Sweller, 1994).

Learning with ARVi's apps begins with a surprising fact
to attract students' attention by presenting facts about
viruses. This initial engagement helps students prepare to
receive  further information, encouraging active
participation. This approach maintains students attention
and fosters active participation in the learning process
(Robinson & Cook, 2018).

Augmented reality plays a vital role in helping students
focus. This helps students understand information through
the senses, memory, and cognition. Simple information in
the form of a 3D object and a brief description of the virus
type is stored in working memory and reselected into
helpful information in short-term memory. Iconic storage

Data Mean t-count t-table Df o Suggest
Pretest 48.30 15.87 0.68 59 0.05 There is a difference between pretest
Posttest 80.08 and posttest results
DOI: 10.17509/ jsl.v7i2.66512 151 J.Sci.Learn.2023.7(2).145-154
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(visual impressions) stores visual information with imagery
coding in the form of photo archives (Solso, Maclin, &
Maclin, 2007).

Information stored in short-term memory must be
consolidated to achieve long-term memory storage.
Combining several pieces of information helps create more
complex ideas, which can be stored in a thinking scheme in
long-term memory. Students who use ARVi's apps can
access information from literacy. Literacy enables students
to explore diseases affected by viruses, which allows them
to provide methods to treat these diseases as part of the
benefits of using ARV1 apps. This makes the information
more meaningful and relevant and provides a strong reason
for students to retain the memory. This information is
stored in long-term memory, which helps solve complex
problems in everyday life (Musi & Nurjannah, 2021).

Information stored can be reminded through repeated
practice, in this case, using quizzes on ARVi's apps.
Students who take quizzes can remember information
previously stored in long-term memory. When you
practice regularly, it strengthens the memory that is
encoded in the brain. This process helps to sort out the
necessary information, identifying gaps that can be studied
(Ebbinghaus, 2013).

3.5 The Result of Evaluation

In the evaluation stage, ARVi's mobile application helps
students learn about viruses effectively. Students gave a
positive impression by asserting that the ARVi's apps wete
complete and transparent and made it easy to practice
questions about viruses. Some of ARVi's advantages
include complete subjects according to the Indonesian
curriculum, 3D augmented reality virus objects, biological
literacy, and quizzes for daily practice. ARVi's apps can be
used without an internet connection, making it more
economical. Figure 8 shows QR for access ARVi apps.

Figure 8 QR for access ARVi apps.

ARVi's apps have various weaknesses that require to be
reflected. First, accessing the application on iOS devices
and its large size is difficult, which can be challenging.
Second, the literacy menu design lacks the image's empty
areas (negative space). Negative space can lead to cognitive
ovetload and dectreased retention {Formatting Citation}.
However, negative space is used well when displaying
augmented reality, which can enhance students' focus.
Another drawback is using viral videos in English on
YouTube, which can be a barrier for students who have

DOI: 10.17509/ jsl.v7i2.66512 152

not mastered English. However, this can be overcome with
direct explanation by the teacher. The use of an English
video represents a virus replication similar to the original,
not a cartoon animation. Compared with similar
applications, ARVi has the advantage that it does not use
augmented reality markers, making it easier to display AR
anywhere. This advantage makes it possible to display AR
without markers (Lyu, 2012). Overall, ARVi is a valuable
learning media for students to learn about viruses anytime
and anywhere.

4. CONCLUSION

The ARVi application developed is suitable for use as a
biology learning medium based on the research results. The
use of ARVi apps can improve learning outcomes
compared to traditional media. ARV1 apps help students
observe virus objects in augmented reality, making virus
learning interactive and engaging. In connection with these
research results, it is hoped that the ARVi media apps be
disseminated so that more students can use it. Further
research is expected to utilize AR to depict other biological
objects such as bacteria, protists, biotechnology, etc.
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