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Abstract—Information and communication technology is
increasingly penetrating almost all areas of human life,
including education. One form of technology in education is the
emergence of virtual laboratories, which are technology-based
learning facilities for acquiring practical skills. This research
aims to develop Virtual Food Simulation (VIFO), a virtual
laboratory learning media, as a proper biology learning
medium. This study uses the Research and Development (RND)
method with stages according to the Hannafin and Peck model.
This research was conducted from April to July 2023. The

research test subjects included expert validators (media experts,

material experts, and language experts), biology teachers, and
29 students of class XIl1 MIPA. The average result of the due
diligence by media experts, material experts, and linguists was
88.6%0 in the very feasible category, the results of the use test by
biology teachers were 100% in the very good category, and the
results of the field test by students were 91.3% in the very good
category. The conclusion of this study shows that VIFO
learning media is very feasible to be used as a learning medium
to support biology practicum and enrich learning media in
schools, and in its implementation, students give a positive
impression of the media.

Keywords—development research, 21st century learning,
virtual laboratory, learning media, Virtual Food Simulation
(VIFO)

I. INTRODUCTION

Biology is a branch of science that studies natural
phenomena through observation. The subject of biology is
one of the fields that has experienced significant
development in 21st-century learning. In the 21st century,
critical ~ thinking,  creativity, = communication, and
collaboration are key competencies to face the challenges of
a rapidly changing world [1]. Students in 21st-century
learning must be more active so that the learning process is
student-centered. Laboratories have a very important role in
biology learning. Learning activities in the laboratory aim to
develop students’ skills, such as using tools and training
accuracy in recording and reporting the results of
observations made [2].

The laboratory can be interpreted as a room or place used
to carry out scientific activities. The understanding of
laboratories also develops with the need for the meaning of a
place of learning for certain scientific concentrations. The
laboratory is often interpreted as a place with learning tools
and materials. Besides that, the laboratory can also be shaped
like a classroom or the surrounding nature.

Along with the development of science and technology,
the laboratory concept has also developed. Laboratories are
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no longer interpreted as limited by time and space but
develop into virtual laboratories. A virtual laboratory is a
learning medium that can be an alternative to help with
practicum activities [3].

Virtual laboratory is one of the Information and
Communication Technologies (ICT) based learning facilities
that can be used as an alternative practicum in schools,
especially for schools with limited laboratory facilities. The
virtual laboratory is computer software that is used to observe
or carry out experimental activities as is done in real
laboratories [4].

Researchers or teachers can develop virtual laboratories.
In the development of virtual laboratory learning media, a
device is needed. One software that can be used to develop
virtual laboratory learning media is PowerPoint. Learning
with PowerPoint software media is significantly more
effective compared to conventional learning [5]. Some
researchers who previously developed PowerPoint-based
learning media stated that this media is feasible to develop
because it supports an efficient learning process [6, 7].

The updates in VIFO media development use PowerPoint
software, whereas virtual laboratory development uses
Adobe animate [8, 9]. The choice of using PowerPoint
software is because it has advantages in making it relatively
easy, there is no need to code in design, the animation is
available to support the creation of virtual laboratories, and
this media can increase student learning interest [10]. In
contrast, in terms of users, it is easier for students to access
this virtual laboratory learning media.

Using a virtual laboratory, students can flexibly conduct
practicum simulations to support biology learning. This
virtual laboratory is named VIFO, which stands for Virtual
Food Simulation and contains practicum simulations, maker
information, practicum procedures, and student worksheets.
This VIFO media can provide additional references in
developing PowerPoint-based virtual laboratory learning
media. The resulting products can also enrich learning media
so that improved quality of learning processes and outcomes
can be achieved, especially food test practicum in high school
biology learning.

Il. THEORETICAL FRAMEWORK

A. Development Research Concept

Development research, also called Research and
Development (RND), is research aimed at developing a
product to be used by the wider community. In development



International Journal of Information and Education Technology, Vol. 14, No. 4, 2024

research, several stages are conducted, namely: (1) Analysis;
(2) Design; (3) Implementation. The stages in development
research need to be considered. Before development is
carried out, it is necessary to conduct a needs analysis. This
stage is the initial stage of development research design [8].
Research and development are closely related to the field of
technology. One product in the field of education that can be
developed with development research is learning media.
Learning media is an inseparable part of the learning process.
Besides being determined by teaching skills and mastery of
the material, learning is also influenced by the media [11].
Learning media can be developed through development
research. Media development certainly needs to pay attention
to learning outcomes.

The development of media by implementing technological
innovations is possible. Technological innovation can enrich
the learning process, especially when explaining abstract
biological objects [12]. In development research design,
there are several examples of development models such as
Dick and Carey, Borg and Gall, 4D, ADDIE, PLOMP, and
Hannafin and Peck [13]. The development model used in this
study is the Hannafin and Peck model. The Hannafin and
Peck model is a product-oriented development model,
especially multimedia products [14]. The reason behind the
selection of this model is because the model is flexible and
systematic, steps in development are simpler, and the
revision at each stage allows for minimizing errors because,
at each step, revision has been done [15]. This development
model consists of 3 stages, namely: (1) the needs analysis
stage (need assessment), (2) the product design stage (design),
and (3) the development and implementation stage
(development and implementation), where between the two
stages an evaluation and revision are carried out before
proceeding to the next stage.

B. Virtual Laboratory

A virtual laboratory is a simulation environment that can
simulate a real laboratory in a virtual world using computer
programs and 3D graphics [16]. In a virtual laboratory,
students can conduct practicum experiments interactively
using virtual laboratory equipment and instruments provided
and designed to resemble a real laboratory. Virtual
laboratories can be used in various fields, such as physics,
chemistry, biology, engineering, and medicine. The
development of virtual laboratories for learning requires an
understanding of three domains [17], namely technology,
pedagogy, and content knowledge. The “learning by doing”
approach derived from constructivist pedagogy is usually
applied during learning with virtual labs [18].

Virtual laboratories have advantages, which are: (1)
practicum can be done anywhere and anytime and do not
require laboratory tools and materials but only need computer
devices and internet access [10, 19]; (2) This media can
visualize something abstract into concrete so that the learning
process can be more meaningful; (3) Learning using virtual
laboratories can make students more active in learning
activities [20]; (4) Guided inquiry learning with virtual labs
has a significant effect on science process skills [21]; (5) The
use of virtual laboratories can make students acquire work
skills without the risk of accidents that can occur in real
laboratories; (6) Learners can repeat the experiment as many
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times as necessary to acquire a scientific concept [22]. The
disadvantages of virtual labs are (1) Learners do not acquire
practical laboratory skills and do not have access to tactile
information that encourages the acquisition of conceptual
knowledge based on cognitive theory [23]; (2) Virtual labs
rely heavily on visual images so that they require the virtual
lab creators to make it as real as possible in order to make the
students understand; (3) Students are lacking socialize skills
or collaboration during virtual experiments [24].

C. Virtual Learning and Its Mechanisms

Biology is a branch of science that studies natural
phenomena through observation and experimentation,
resulting in facts and concepts [25]. To support the scientific
process, biology learning requires supporting facilities in the
form of laboratories to carry out experiments to get scientific
evidence. However, in its implementation, some schools
need more laboratory facilities and infrastructure. For this
reason, media is needed that can be an alternative to facilitate
student practicum activities.

Currently, there are many learning media that teachers can
choose in delivering the practicum, one of which is
computer-based. Using computers to help simulate practicum
activities is known as a virtual laboratory. A virtual
laboratory is a practicum with the help of applications on
computers in the form of experimental simulations [26-28].
Virtual laboratories are used as support, not a substitute for
real practicum. In its implementation, virtual laboratories
require devices to run virtual laboratory programs. In the
learning process, students must be obedient and committed
so that when the teacher allows students to open devices,
students can focus on only opening a virtual laboratory that
will be simulated.

Virtual laboratories provide optimal conditions for
practice procedures through appropriate provisions. Sensors
include dripping reagents into foodstuffs, such as in the test
lab of carbohydrates, proteins, and fats. This makes it
possible to slow down the performance of a procedure or
train an unlimited number of users. The use of virtual labs to
acquire procedural knowledge has specifically been used
with procedures that are difficult or dangerous to train in real
life, such as fire safety behavior [29, 30].

I1l. METHODOLOGY

The method used in this study is the development research
method. Development research is research aimed at
developing and validating products that will be used in the
learning process [13]. This study adapts Hannafin and Peck’s
model. This development model consists of 3 stages, namely:
(1) the needs analysis stage (need assessment), (2) the
product design stage (design), and (3) the development and
implementation stage (development and implementation),
where between the two stages an evaluation and revision are
carried out before proceeding to the next stage.

Here is a picture of Hannafin and Peck’s model, as shown
in Fig. 1.

The first stage in this model is the needs analysis stage.
Needs analysis is divided into two, namely, the analysis of
teachers’ needs and students’ needs. This stage aims to
identify needs in product development. The needs in question
are problems in learning, the learning process, the availability
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of supporting equipment, and the product targets. Needs
analysis is carried out through interviews, observations, and
questionnaires [31] through Google Forms so that it is easy to
be distributed and filled directly by students and biology
teachers.

Phase 1: Phase 2: Phase 3:
Design Development/
> —»| Implementation
D e

Evaluation and Revision
Fig. 1. Research flow of Hannafin and Peck.

Furthermore, evaluation and revision are carried out if
there are shortcomings. The grid of instruments used to
analyze the needs of biology teachers and learners in Table 1
and 2.

Table 1. Analytical instruments for biology teacher needs [32]

No Indicators Questions Items Total Items
Completeness of
Learning facilities and
1 support infrastructure 1,2,3,4 4
facilities that support
learning
Use of biology
learning media in 5,6 2
Food test schools
2 practicum
learning Learning media
for food test 7 1
materials
Knowledge of
Knowledge virtual laboratory 8,9, 10 3
of virtual learning media
3 laboratory
learning Use of virtual
media laboratory 11,12 2
learning media
Total 12
Table 2. Instruments analyzing the needs of learners [32]
No Indicators Questions Items Total Items
. Completeness of
Learning e
1 support facilities and 12 2
ppor infrastructure that '
facilities .
support learning
Difficulty of
students mastering 3,45 3
the concept of
biological material
Food test
2 learning Use of biology
learning media in 6,7,8,9 4
schools
Virtual laboratory
learning media 11,12,13,14 4
food test
Knowledge of
3 Indicators  virtual laboratory 10 1
learning media
Total 14
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The next stage is the design stage. The design stage is
known as the blueprint. The results of the needs analysis are
used in this stage with various considerations in order to
make the product created properly. At this stage, product
design is created with an attractive color selection and
interprets the real laboratory so that the students get practical
practicum experience in visuals. The resulting output is in the
form of a framework or storyboard of the product. The
storyboard arranges graphics, such as illustrations or images,
displayed sequentially to visualize moving graphics or
interactive media sequences. Usually, storyboards can be
made like picture stories or simple comics. The storyboard is
a visualization of the idea of the application to be built to
provide an overview of the application to be produced. The
storyboard can also be a visual script that will be used as an
outline of a project, displayed shot by shot, commonly known
as scenes. Storyboards are now more widely used to create
interactive  media  creation frameworks such as
advertisements, short films, games, and interactive learning
media. There are two main parts of a storyboard: the first is
the sequence of different scenes to tell a story, and the second
is the information provided for each scene. Storyboards can
allow users to experience changes in the storyline to trigger a
deeper reaction or interest [33]. When the design stage has
been completed, an evaluation is conducted to achieve
maximum results, which are then revised.

The third stage is development and implementation. At this
stage, learning media development activities are carried out
by basic competencies and indicators of competency
achievement are shown in Table 3.

Table 3. Basic competencies and indicators of achievement of digestive
system competence [34]

Basic Competency Competency Achievement

Indicators

Analyze the relationship
between the structure of the
tissues that make up organs in
the digestive system about
nutrition, bioprocesses, and
functional disorders that can
occur in the human digestive
system

Describe the types and
functions of food substances
that the body needs

Analyze the carbohydrate,
protein, and fat content of
food based on food substance
test results

Present reports of food
substance test results that
contained in different types of
materials food attributed with
energy requirements each
individual as well as
Processing technology Food
and Safety food

Conducting food tests on
various foods

Presenting the results of the
Food Test Practicum

After the media has been developed, the next stage is
conducting a feasibility test by media experts, material
experts, and linguists. This is conducted because experts
have a deep understanding of the content of the material and
concepts, ensuring the written text meets the language
standards. By considering suggestions and input from the
experts, evaluation and revision are done to get maximum
product development results. The following is an instrument
of media feasibility test instruments, material feasibility tests,
and language feasibility tests. The media feasibility tests
instruments are shown in Table 4, material feasibility tests
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are shown in Table 5, and language feasibility tests are shown
in Table 6.

Table 4. Media feasibility test instrument framework [32]

After conducting media feasibility tests, media use tests
and field tests, the next stage is to conduct quantitative data
analysis based on Badan Standar Nasional Pendidikan
(BSNP) scale assessments, as shown in Table 7.

No Component Assessment ltems Total
Indicators Items Table 7. VIFO media feasibility test rating scale [32]
No. Criteria Score
Presentation of Text color 1. Very good 5
features in VIFO composition 1 1 2. Good 4
virtual laboratory ~ and 3. Enough 3
1 (virtual food background 4. Less 2
simulation) 5. Very less 1
User-friendlines
s aspect l';ayf’“t 23 2 The feasibility quality score of Virtual Food Simulation
esign - . .. .
attrac%iveness 4 1 (VIFO) virtual laboratory learning media is obtained based
Systematics on the following formula:
. of 5 1 .
2. Consistency presentation score — value obtained 100% [32]
Ease of use 6,7,8 3 maximum value
Consistency . . .
in the use of 9 1 After the percentage value is obtained, the feasibility of
words, terms, VIFO virtual laboratory learning media (virtual food
?g;;g:::g;s simulation) can be known based on the interpretation of the
3. Component in the use of 1 . feasibility test score [32], described in Table 8.
font types
and sizes Table 8. Interpretation of feasibility test scores [32]
Layout 1 1 No. Score Range Interpretation
consistency 1. 81%-100% Very decent
Presentation of Use of color 12 1 g 212?‘?82? o tPtVOSEF t
features in VIFO 13, : 0-0U% retty decen
4. virtual laboratory Font usage 14 2 4, 21%-40% Not worth it
(virtual food Use of 5. 0%—-20% Very unworthy
simulation) illustrations 15 !
IVV. RESULTS AND DISCUSSION
Table 5. Material feasibility test instrument framework [32 .
Y yv— [32] Research and development of VIFO virtual laboratory
No Aspects Indicators Items learning media are carried out through several stages by the
Material conformity 12 steps of Hannafin and Peck model development, namely (1)
with CP and KD ’ need assessment, (2) design, (3) development and
L fggsr::)el“tty aspect rﬁ;‘;‘:{:fy of the 3,456  implementation, where at each stage an evaluation and
- revision are carried out [35]. Here are the results at each stage
Material up-to-date 7,8,9, 10
— of development.
Encourage curiosity 11,12
Presentation 13 14 A. Need Assessment
technique The analysis stage was carried out to determine problems
Presentation Presentation support 15,16 related to the development of biology learning media at SMA
aspect fg:fsi“ntgt'o“ of 17,18 Negeri 16 Jakarta aimed at class XII MIPA students and
Coherence 1 biology teachers. The importance of conducting a needs
analysis is to discover the problems that arise so that the
Table 6. Language feasibility test instrument framework [32] designer gets a Clear_ goal for the development product [36].
No Assessment Indicators Items Total Items Needs analysis consists of two forms, namely, teacher needs
1 Businesslike 1,2,3 3 analysis and student needs analysis.
. C icati 4 1 . .
g | n?g:;nclt’:\]/fa Ve 5 1 1) Analysis of biology teacher needs
4 Conformity with 67 ) The following is a graph of the results of the needs analysis
Isnguagzetrules - ' of biology teachers.
5. 56 o7 ferms, symbols, 8,9 2 Based on the results of the analysis of teacher needs in

or icons

After evaluation and revision based on the input from
experts, the next stage is product implementation. The
implementation of the product is carried out in two stages,
namely, testing the use of media by biology teachers and field
tests by students. After these two stages, suggestions and
input were obtained from teachers and students. These
suggestions and inputs become the material for evaluation
and revision of the development of learning media.

567

Fig. 2, it is known that the school provides projectors and
Wi-Fi, teachers allow students to use devices to support
biology learning, teachers have never used virtual laboratory
learning media, and teachers agree with the development of
virtual laboratory learning media.

After analyzing the needs of teachers, it was found that the
school has various facilities to support the learning process,
including the availability of projectors and Wi-Fi
connections. Nowadays, information and communication
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technology are increasingly penetrating almost all domains of
human life, including education. In addition, with the current
global trend to achieve 21st-century learning skills, digital
literacy is one of the main goals, and there is a need to
integrate technology into education [37-39].
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Description:

1.The school provides projectors

2. Students are allowed to use devices

3. Class equipped with WIFI

4. Using a variety of learning media

5. Have used digital media

6. Using digital media during teaching food test
7. Know the virtual laboratory media

8. Have you ever had a food test practicum

9. Already know the virtual lab

10. Have used virtual labs before

11. Agree with the development of virtual laboratories

HYes ®WNo

Fig. 2. Results of biology teacher’s need analysis.

2) Analysis of student needs

Questionnaires were distributed to XII MIPA students,
including 54 students. Graphic of the analysis of student
needs shown in Fig. 3.
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Description:

1. The school provides WiFi

2. Willing to bring a laptop

3. Difficulty understanding the material

4. Memorisation perception in biology learning
5. Difficulties in food test materials

6. Learning media by teacher varies

7. Teachers use digital media

8. Have you ever had a food test practicum
9. Practicum constraints

10. Know virtual labs

I1. Teacher using virtual labs

12. Never used a virtual lab

13. Agree with the development

14. Willing to use media

HYes WNo
Fig. 3. Results of student’s need analysis.
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Based on the results of the needs analysis, it is known that
schools provide Wi-Fi facilities, as many as 68.5% of
students are willing to bring laptops in biology learning,
96.3% of students say that the learning media used by
teachers varies, as many as 72.2% of students experience
problems when carrying out food test practicum. As many as
90.7% of students agree with developing virtual laboratory
learning media.

Based on interviews conducted at the needs analysis stage,
students revealed several obstacles they experienced when
carrying out food test practicum, namely the need to explain
how to use laboratory equipment and difficulty in measuring
droplets of materials used (Lugol, Benedict). The results of
the needs analysis show that there is potential for the
development of virtual laboratory learning media. Using
virtual labs makes it easier for teachers to explain complex
theoretical concepts through visual and immersive
experiences that can make it easier for learners to understand
the material [38]. The use of virtual labs allows learners to
experiment with immediate feedback and interactivity [40],
[41]. Virtual labs can help science concepts in general and
specifically become more concrete [42] and meaningful to
learners without the need for complicated and expensive
equipment [43-45]. Biology is one of the science subjects
that requires lab work in the laboratory as part of the process
of acquiring practical skills [46]. Most biology learning
topics rely heavily on practicum activities, especially in
laboratories [47-49]. In connection with that, software was
developed, namely VIFO (Virtual Food Simulation).

B. Design

The next stage is media design. This stage is the stage after
analyzing the needs of teachers and students by
accommodating suggestions and input from these

respondents. Then, a basic design or storyboard is produced
from VIFO media. In media development, storyboards have a
very important role in describing the content of the media
[50]. The storyboard is a visualization of the idea of the
application to be built to provide an overview of the
application to be produced. The storyboard can also be a
visual script that will be used as an outline of a project,
displayed shot by shot, commonly referred to as scenes.
Storyboards are now more widely used to create interactive
media creation frameworks such as advertisements, short
films, games, and interactive learning media. Storyboards
can make users experience a deeper interest in media [31].

C. Development and Implementation

The development phase involves various processes to
produce the actual media, continuing the results of the
storyboard design. The media design shown in Fig. 4. The
process carried out at this stage includes application
development and validation by experts, which includes
media feasibility tests, material feasibility tests, and language
feasibility tests to obtain more effective and efficient media
results [51]. Then media use tests by biology teachers and
field tests by students.
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a).

c).
Fig. 4. The draft of storyboard design; a). VIFO logo, b). VIFO main menu
display, c). VIFO usage guide, and d). Menu display before entering the
practicum simulation.

1) VIFO media development

The following is a display of the results of VIFO’s media
development.

Fig. 5. Display of VIFO result; A). Main menu, B). Simulation preparation
room, C). Maker information, D). Guide to use VIFO, and E). Student
worksheets.

Shown in Fig. 5, the final product of VIFO virtual
laboratory media development is software.

After the development is conducted, the next stage is a
feasibility test to assess the feasibility of the media. Based on
the results of the feasibility test by media experts, the feature
presentation aspect gets a score of 95%, the ease of use aspect
gets a score of 100%, the consistency aspect gets a score of
93.3%, and the graphic aspect gets a score of 85% as shown
in Fig. 6.

100 100

95 95
90

85

Percentages

80

75
Feature
Presentatio

Graphics Consistency Ease of Use

Aspects
Fig. 6. The results of the VIFO media feasibility test by media experts.
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Comments from media experts are that the learning media
developed is suitable to be used as a learning media. The
assessment results of media experts are very feasible. This is
because the learning media developed meets four criteria
factors, namely relevance, ease, attractiveness, and
expediency [52]. The more relevant a media is, the more
interesting and useful the use of learning media is.
Appropriate media is expected to be used in the learning
process so that it can be a tool to overcome limitations in
material delivery [53].

Based on the results of the VIFO media feasibility test by
material expert validators, the content aspect scored 83.3%.
In comparison, the presentation aspect scored 77.1%, as
shown in Fig. 7

100 771 833
5 80
Ex
£ 60
5 40
g 20

0

Presentation Content

Aspects
Fig. 7. The results of the VIFO media feasibility test by material experts.

The comment from material experts is that it is necessary
to modify the type of test material, for example, with food
ingredients that are trending in the school environment, to
identify the nutritional content of these foods. Based on these
suggestions and comments, media improvements can be
made. The following Fig. 8 is an overview of the results of
VIFO media improvements.

Fig. 8. Display of revised result; (a). Before revision, and (b). After revision.

The results of the Assessment from material experts were
declared feasible. This is because VIFO media presents
material that is in accordance with the competencies and
indicators of competency achievement of regulation of the
minister of education and culture Number 37 of 2008. The
up-to-date aspect of the material is very important in
developing learning media to be relevant to learning
outcomes. Using virtual laboratories, students are introduced
to technology-based learning media as a manifestation of
21st-century learning, namely 4C (Critical thinking,
creativity, communication, and collaboration) [54].

Based on the feasibility test of VIFO media by linguist
validators with businesslike aspects getting a score of 93.3%,
communicative aspects getting a score of 100%, interactive
aspects getting a score of 80%, aspects of conformity with
language rules getting a score of 80%, aspects of using terms,
symbols, and icons getting a score of 100% as shown below
in Fig. 9.
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Fig. 9. The results of VIFO media feasibility test by linguists.

The results of the Assessment from linguists are declared
very feasible. This is because the learning media developed
needs to focus on good and correct linguistic aspects by
paying attention to the preparation of clear sentences so that
they are easy to understand [55].

Fig. 10 shows due diligence results from media, material,
and language experts.

91.1

. 100 93.3 81.05 885
% 80
S 60
3 40
5 20
0
Media Material ~ Linguists  Average
Expert Expert
Experts

Fig. 10. The results of the VIFO media feasibility test by experts.

After the product is validated and declared feasible, the
next stage is implementation. Implementation is a stage of
implementing or applying learning media created and
declared feasible by experts in learning activities.

2) VIFO media implementation

After evaluating and revising expert comments, the next
stage is implementing media use tests by biology teachers
and field tests by students. Here are the results of product
implementation.

Based on Fig. 11, the average score for the test of media
use by biology teachers is 100% with very good criteria.
Comments from biology teachers are interesting developed
media for online practice media, perhaps can be developed
for other material.

100 100

80
60
40
20

88.8

Percentages

Usage test Field test

Test Media VIFO

Fig. 11. The results of media VIFO implementation.

After testing media use on teachers, the next stage is
student field tests. Based on the results of the use test on
students, the product received an average score of 88.8%
with very good criteria. The comments of some students for
the virtual features of the laboratory are interesting to make
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students enthusiastic about learning, and the use of software
is easy to use. The results of the media use test are very good.
The media use test aims to get input through assessments and
comments from biology teachers [56].

After calculating the average of the media feasibility test,
material feasibility test, and language feasibility test, we
obtained the results of 88.5%, which is in the very good
category. The media use test by biology teachers obtained
100%, which is in the very good category, and the field test
by students obtained 88.8%, which is in the very good
category.

Using the Hannafin and Peck model, the development of
VIFO media is more optimal because, in all three stages, it
has gone through the evaluation and revision stages [57]. The
uniqueness of VIFO learning media is the ease of accessing it,
S0 anyone can easily use it [58]. VIFO media can be accessed
via Google Drive, which has been provided and can be
downloaded and operated immediately without installing
other drivers and Adobe Flash Player. In VIFO media there
are student worksheets so that learning will be more
structured to foster learning motivation. The learning
materials will have a clearer meaning so that the student can
have a better understanding and allow students to master
learning objectives well. For the shortcomings of VIFO
learning media, some mobile users cannot open it, so it is
recommended to use VIFO media on a computer or laptop
device. The obstacle faced when developing VIFO media is
during the development stage, namely creating hyperlinks
and combining animations so that a virtual laboratory can be
created that suits the needs of students.

V. CONCLUSION

VIFO virtual laboratory learning media has been
developed into a viable learning media through research and
development. The stages carried out in this study include
needs analysis, feasibility tests by media, material, and
language experts, media use tests by biology teachers, and
field tests by students. Based on the results of feasibility tests
by experts, the product is declared very feasible. Biology
teachers and students involved in media use tests and field
tests give a positive impression of VIFO media. This media
can be used to support biology learning on food test materials.
The next development implication for virtual laboratory
media is using flexible media so that it cannot only be run
through computer or laptop devices.
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