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Abstract.
Technological developments are closely related to improving the quality of education.
Currently, games are widely used as learning media. One of these games is visual
novel games. This study aimed to determine the characteristics of the visual novel
game learning media, the level of student learning outcomes, and student responses.
The research method used is Research and Development using a 3-D model.
The characteristics of the website-based visual novel game learning media were
developed using visual novel maker software to produce media products that match
the specifications of the learning media. The results of the validation test were 85.33%
of the material expert validation assessment (very feasible), the media expert validation
assessment 76% (very feasible), the media and material validation assessment from
the biology subject teacher 71.34% (adequate), and the media readability validation
assessment from students was 76.9%. The average value of validation obtained from
the four validators was 77.39% (very feasible). The level of student learning outcomes
after using learning media can be known by doing a pretest and post-test, the results
obtained in the form of a normalized gain calculation value (N-Gain) of 0.56 and these
results include moderate criteria. Finally, the average value of student responses
obtained was 74.24% including the positive category. Based on the data from the
analysis of the research, it shows that the website-based visual novel game learning
media can improve student learning outcomes.
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1. INTRODUCTION

Current technological developments are closely related to improving the quality of
education, which has a major influence on the development of the world of education.
Improving the quality of education must be carried out continuously in line with the
progress of global development to make today’s generation become competitively
student [1]. Technology that is growing rapidly has an influence on people’s life so
that various technologies such as smartphones, tablet PCs and laptops are used by
people in our daily life. Various kinds of technology are used by the public to access
a lot of information. One technology that is favored by many people is a game or
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game based on a computer, android or website. Currently, games are widely used in
the learning process. The use of games as learning media can actually create a fun
learning atmosphere for students and increase learning motivation [2].

Games can be used as learning media to help achieve learning objectives in a
learning process. Besides having interactive features that can make students active
in the learning process. Several factors in a game that can attract the attention of
users are gameplay and graphics. The flow of the game can make gamers curious, the
appearance of graphics or images, and an attractive background make the gamers feel
at home playing it [3].

There are various types of games in current technological developments, one of
which is visual novel games. As a digital game product, visual novel is a type of
game with visual-audio media that offers visual power through gameplay characters
and narration. This game features a choice of interactions, dialogues and storylines
that contain mystery [4]. Interactive static visual stories are the main basis for visual
novel games. There is also a conversation box containing a narration that conveys
story information to the players [5]. The difference between this game and the others
is the plot and character development, it also has many plots and many endings [6].
The development of visual novel games in Indonesia has begun to develop with the
existence of several visual novel games in which the theme of high school children’s
activities at school.

This visual novel game can be used as learning media process to display learning
materials. The potential in this visual novel game can support the creation of good
learning conditions. This is because in this visual novel game there is an entertainment
component so that the level of motivation of students increases. The use of this visual
novel game can be a learning media that focuses on students as a motor for the ongoing
learning process [7]. This visual novel game can also be used as a design in the learning
process to provide a great attraction for students’ learning interest in participating in
learning activities in class and increasing the quality of learning [8].

Based on the results of the preliminary study through deep interview with the teacher
at SMA Negeri 4 Bandung, that the learning media that she often uses during class
learning include only PPT (Powerpoint), videos, and learning recordings. He never used
games as learning media in class. The survey was also conducted through online
questionnaires filled out by students. The results show that 88% of the media that
is often used in their classroom learning is power point (PPT) from 75 people who filled
out an online preliminary study questionnaire, 80% of students know about visual novel
games and 98.7% of students admit that their biology teacher has never used visual
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novel games as a learning media in the classroom. As many as 92% of students who
filled out online questionnaires were interested in using website-based visual novel
games as learning media. The selected learning materials are based on the results of
filling out online questionnaires by students. The result show that 18.7% who chose
evolutionary material.

Based on the background of the problems above, the research questions are 1).
What is the validity of website-based visual novel game learning media on material
evolution? 2). How is the effectiveness of website-based visual novel game learning
media on evolution material? 3). What is the response of students to the website-based
visual novel game learning media on evolution material?

2. RESEARCH METHOD

This study uses the Research and Development (R&D) method. Therefore, this research
only focuses on creating visual novel game products as biology learning media that
can be used by teachers and students. The model used in product development is
a 3D model. This development model is a limitation of the 4D development model
(Define, Design, Development, and Disseminate). The source of the research trial data
came from 28 people and the research data source came from 75 students. Data
collection techniques were carried out by teacher interviews, validation media (quality
and operational aspects) and validation material (curriculum, presentation of material
and language aspects) by supervisor, pretest and posttest, and collecting student
response questionnaires after the learning media trial. For technical data analysis, there
are several steps including:

2.1. Learning Media Validation

Learning media can be categorized as valid if they are in accordance with the applicable
curriculum and are interrelated with each other. Thus, the validity test is testing the prod-
uct with predetermined conditions. Products that have been successfully developed can
be categorized as valid if the product is based on sufficient theory and the elements
contained in the learning media are connected to each other. Valid or not a learning
media depends on the quality level of the learning media. Generally, the results of this
validity test can strengthen the validity of the learning media used [9]. According to
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Karina, et al [10] the criteria for determining the value of the validity of a learning media
are expressed in percent with the following calculation formula.

% 𝑣𝑎𝑙𝑖𝑑𝑖𝑡𝑦 = 𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑠𝑐𝑜𝑟𝑒
𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 𝑖𝑑𝑒𝑎𝑙 𝑡𝑜𝑡𝑎𝑙 (1)

The results of this percentage validity value are calculated on the overall average from
the assessment given through the media and material validation sheet, then matched
with the validity criteria in Table 1 as follows.

Table 1: Criteria for validity of learning media.

Score Percentage Value Classification

4 76-100% A Very Valid

3 56-75% B Valid

2 40-55% C Not Enough
Valid

1 0-39% D Very Not Valid

2.2. Learning Outcome Level Data Analysis

The test of the level of student learning outcomes after using learning media was
measured from the results of the post-test scores. The test question indicators consist
of bloom taxonomy levels C1, C2 and C4. After collecting data on the results of the
students’ pre-test and post-test scores. Furthermore, the data analyzed include the
following:

1. Adding up the scores for each question with the provision that the score for multiple
choice questions is given a score of five for the correct answer and a score of zero
for the wrong answer or the question is not filled in. The final value calculation is
calculated by the following formula.

2.

𝑁𝐴 = 𝑋𝑖
𝑘 × 100 (2)

Description :

NA = Final score

Xi = The correct number of items

k = Number of questions [12]

1. The last step is to find normalized gain (N-Gain) to determine the level of student
learning outcomes after using website-based visual novel game learning media.
The equation of the formula is as follows.
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𝑁 −𝐺𝑎𝑖𝑛 = 𝑆𝑓 − 𝑆𝑖
𝑁𝑚𝑎𝑥 − 𝑆𝑖 (3)

Description :

N-Gain = Normalized gain

Sf = Average score posttest

Si = Average score pretest

Nmax = Maximum value [12]

The results of the calculation of the normalized gain (N-Gain) are interpreted into the
criteria for the level of learning outcomes that have been set in Table 2 as follows.

Table 2: Criteria for the level of student learning outcomes.

Range Normalized Gain Criteria

0.7 ≤ N-gain ≤ 1 High

0.3 ≤ N-gain ≤ 0.7 Medium

N-gain < 0.3 Low

2.3. Response Data Analysis

Student response is one aspect of the assessment in addition to the validity test
in determining the feasibility of a learning media. Student responses were obtained
through a questionnaire in the form of a closed answer questionnaire structure. The
form of this questionnaire structure is a questionnaire structure in which each item of
the choice of answers has been determined by the variation of the alternative answers
[11]. Analysis of response data in the form of a questionnaire includes:

1. The calculation of the score of the question items answered by the students using
the following formula.

𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 = 𝑆𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑖𝑡𝑒𝑚 𝑠𝑐𝑜𝑟𝑒
𝑇ℎ𝑒 ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑠𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡 𝑖𝑡𝑒𝑚𝑠 (4)

Score interpretation criteria:

0% - 20% = Very Weak

21% - 40% = Weak

41% - 60% = Enough

61% - 80% = Strong
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81% - 100% = Very Strong

1. Determination of the average overall response (RS) from limited trials that have
been carried out. Then determine the category of student responses by matching
the following positive criteria in Table 3.

Table 3: Criteria for the Level of Student Learning Outcomes.

Score Percentage Category

85% ≤ RS Very Positive

70% ≤ RS < 85% Positive

50% ≤ RS < 70% Less Positive

RS < 50% Not Positive

3. RESULTS AND DISCUSSION

3.1. Validation of Learning Media

The media development using the help of visual novel maker software to be able to
develop media products that are in accordance with the specifications of the website-
based visual novel game learning media using the Java script and HTML programming
languages in game development, the game display pixel size is 1280x720, there are
additional images and files. Videos related to game development with jpg and png
file formats for images and mp4 for videos, as well as an internet connection for game
operation. Then developed and analyzed the validation with a validation test which aims
to determine the value of the feasibility of the learning media and corrected if there
are deficiencies found in the learning media by the validator. The validation results are
obtained from the validator who fills out the media and material validation test sheet.
In particular, the media validation assessment on the readability aspect is filled out by
students on a separate readability test sheet from the assessment of other aspects.
All validation tests were carried out once and were revised once. The following is a
recapitulation of the results of the overall media and material validation test assessment
in Table 4.

The results of the percentage value validation in all aspects of media and material
assessment in learning media obtained an average percentage value of 77.39%. This
shows that the learning media received a fairly good assessment from all validators,
both in terms of material, media, and readability aspects. From the results of the average
percentage of the overall validation value, it can be classified that the material, media,
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Table 4: Results of Overall Validation Value Recapitulation.

No Validator Result of Validation
Value (%)

Classification

1 Material Expert 85.33% Very valid

2 Media Expert 76% Very valid

3 Biology Teacher 71.34% Valid

4 Learners 76.9% Very valid

Average 77.39% Very valid

and readability of the website-based visual novel game learning media that has been
developed are classified as very decent.

3.2. Level of Student Learning Outcomes

The pretest and posttest consist of 20 questions on evolution material in the website-
based visual novel game learning media trial for students. The pretest and posttest
work aims to determine how much the value of the level of student learning outcomes
after using learning media. The following are the results of the pretest and posttest of
the website-based visual novel game learning media on the graph of the results of the
pretest and posttest scores in Figure 1.

Figure 1: Results of students’ pretest and posttest scores.

Based on Figure 1, the results of the test scores of 28 students showed that there was
an increase in the posttest average score from the pretest average score. The average
value of the increase was 23.4 points. The average value of the pretest and posttest is
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calculated for the N-Gain value per bloom taxonomy indicator on the question using the
normalized gain calculation formula (N-Gain) to determine the level of student learning
outcomes which can be seen in Table 5 as follows.

Table 5: Results of n-gain calculations every question indicator.

Number of
Questions

Question Indicators
(Bloom's Taxonomy)

N-Gain Description

20 Questions C1 0.50 Medium

C2 0.53 Medium

C4 0.66 Medium

Average 0.56 Medium

Based on the results of the calculations in the Table 5, the results of normalized gain
(N-Gain) with a total of 20 questions. In the C1 (Knowledge) indicator questions, the N-
Gain results are 0.5. These results indicate that the level of student learning outcomes
on the C1 (Knowledge) indicator is included in the moderate criteria. Furthermore, the
indicators for questions C2 (Understanding) get an N-Gain of 0.53. The results of the N-
Gain on the C2 indicator questions show that the criteria for the learning level of students
are included in the medium criteria. Finally, on the C4 indicator questions (Analysis) the
N-Gain result is 0.66 and this result shows that the level of student learning outcomes
on the C4 indicator questions is included in the medium criteria. After knowing the
results of N-Gain per question indicator which shows moderate criteria at the level of
student learning outcomes, then all N-Gain results for each question indicator (C1, C2,
and C4) are calculated on average and get a result of 0.56. The average results of the
N-Gain on each of these indicators give the final result that the level of student learning
outcomes after the learning media trial is included in the medium criteria. The level of
student learning outcomes with moderate criteria shows that the website-based visual
novel game media on evolutionary material is quite effective for students to use as
learning media in class and the material explained in the learning media is delivered to
students.

3.3. Student Response

Test the student’s response to the website-based visual novel game learning media.
This is done to determine the level of student response after the learning media trial.
The following is a graph of the results of the student response assessment scores in
Figure 2.
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Figure 2: Student response assessment score results.

Data collection in this study was based on a questionnaire technique. This response
questionnaire is in the form of 17 statements as shown in the graph in Figure 2 and then
filled with values ranging from 1-5 by 28 students with the ultimate goal of knowing
the level of student response to learning media that have been developed and used in
the learning process. Based on the calculation on the graph the average score of the
student response test assessment on the learning media obtained a value of 74.24%.
The average score of this value indicates that the website-based visual novel game
learning media gets an assessment of the student response level which is included
in the positive category. The high results of student responses indicate that there is a
sense of interest in students towards the learning media [15].

4. CONCLUSION

Based on the results of research that has been done regarding the development of
website-based visual novel game learning media on evolutionary material, the conclu-
sions are : the results of the analysis of media and material validation assessments
show that website-based visual novel game learning media is very feasible to use in
the learning process in class. This is indicated by the test results there was an increase
in the posttest average score on evolutionary material after using the website-based
visual novel game learning media during learning process. Student responses to the
website-based visual novel game learning media on evolutionary material is a positive
category.
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