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Android-Based Comic Of Biotechnology For
Senior High School Students

Anjar Putro Utomo, Tika Restu Amalia, Mochammad Igbal, Erlia Narulita

Abstract: The purpose of this study is to develop a valid comic based android on biotechnology topics for senior high school students of class XII. Its
development uses the ADDIE model, which consists of five stages, namely analysis, design, development, implementation, and evaluation. The
construction is carried out until the implementation stage only while the evaluation phase is not carried out. It's assessment implements validity testing
by expert validators, readability tests and difficulty levels by 24 students, and user responses by teachers and students. As a consequent, the result
showed a valid range with an average of 89.17% that is comic based android on biotechnology topics could be classified and directly used in the
learning activities. Besides, the readability test and the level of difficulty indicated that this learning media could be classified as valid, with an average of
82.61%. All of those results stated that teachers and students as a user give a positive response to the learning media with an average of 89.17%. As a
conclusion, comic based android on biotechnology topics are valid and ready to use in the learning process.

Keywords: Comics based on Android, validity, legibility, and level of difficulty, biotechnology

L 2
1 INTRODUCTION have more specific and applicative material levels. The use
Significant technology development has a positive impact of inappropriate media can cause misconception of the
on life without exception in the field of education [10]. The student to understand the concepts. It takes media that can
technology usage can improve the achievement of visualize material to be more easily understood, namely by
instructional goals on education by implementing it to using interactive Biotechnology comic. The use of images
modify magnetic learning media [9]. Learning media serves can be used as a representation of an object in overcoming
as a tool to transfer messages in the form of knowledge the boundaries of space and time from objects or events
from the teacher to the students [2]. The developed learning that are difficult to display in the classroom [7]. This study
media is adjusted to the character of students so that discusses the related biotechnology material visualized in
students are more easily understood the material [2]. High Android-based comics.
school students now belong to the Z generation who are
edept at using gadgets and gadget addicteel [14]. The 2 RESEARCH METHODOLOGY
internet can be accessed freely at the same time; it hurts ] ) ) ]
unresponsible usage [8]. Based on the results of the Development of'th|s learning media using the ADI?IE model
preliminary research questionnaire, out of 15 students who (analysis, ~design, development, implementation, and
filled out the questionnaire, 60% of students use the evaluation) developed by [15].
smertphone for more than 4'hours. Stuelents often access 2 MBS e lRe=ear-h
social media and browsing the internet on their 1 Analvsis Ph isted  of Need vsi
smartphones. Consequently, students have smartphone e L= g gse eon3|ste of a) jeec  ana ys's_
experience dependency, which is difficult to escape from conductedl RRg-ws with XII g.raele b|o|ogy. teacher,
the gadget in their daily life. Thus this fact can be UNe 1 EEReisifdent characteristige] questionnaires
fundamental reason to develope an android based learning dlstn.bu'ted [y students; ¢) C‘.”“CU'”’.“ analysis,
media, which is generally more attractive to students [14]. conss’qng . competency .analy3|s to find (.)UF the
Android is easily accessible and rapidly expanding Esigic] eompetenues of.b|otech.no!ogy material end
operating systems supporting application programs on d) In_structlonal analysis to find out indicators of learning.
smartphones [14]. In the context of Biology, Biotechnology 2. Desigg Phas_e . -
has rapid growth along with the development of technology =) Compll_at_lon O.f WPl frame_wo_rk, con3|st_|ng of
[18]. But there is no renewal biotechnology teaching and dete_rmmmg b|otec_hnology yratenial in the med_la "’T”d
learning material in the schools particularly in Indonesia. mec_ha UEWEL LSO o qf Android eppllcatlon
Thus, students cannot fully understand as well as gain the de&gn,_cheracters, as 4l as d|alogue_scr|pts.
new insight about development of Biotechnology — b) Determmatlon of Systematlcs, determlne the layout
besides, the lack of expertise and experience possessed by €5 images, text, along with the storyline. .
teachers related to biotechnology topic because the ©) Compl!anon of Aesessment Instruments”and .ru.brlcs
teaching material is less attractive [25]. Based on the for validators. This step makes .reada.blht)./, difficulty
results of interviews with biology teachers, it is known that 3 De\l/z\llsrl)’n?:r?tiﬁzgrre response questionnaire either.
biotechnology materials, especially modern biotechnology, a) Preparation of Learning Media, design and draw a
storyboard manually. Then it is scanned to finish

e Anjar Putro Utomo Science Education, Junior Lecturer, b) irsag‘;is?y:s:tdgi;deigzl;fsa tl:c;rl]'.ried out through validity

University of Jember, 68121. E-mail: anjar _pu.fkip@unej.ac.id testing by expert validators.
o Tika Reatu Amalia Biology Education, Fresh Graduate, University of ) Revised Draft 1, revisions are made toward the

Jember, 68121. E-mail: tikarestuamaliaO3@gmail.com media after the vaylli dator assessed draft one.
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4. Implementation Phase

This phase is a limited scale trial of 24 science students of
Grade Xl by filling out the readability, the level of difficulty,
and user response questionnaire. Media assessment is
also carried out by biology teacher class Xl as a user.

2.2 Data Collection Techniques

Data were obtained from the results of interviews with
biology teachers, questionnaires to students, and validation
instruments for expert validators. Assessment by validators,
teachers, and students serves as a reference for improving
the media [23].

2.3 Data Analysis
1. ADDIE Model Development Results
Analysis of media development results outlines each
step that has been carried out, which refers to the ADDIE
development model.
2. Analysis of Validation Results, Readability Test and
Difficulty Level, and Teacher Response
Assessment for validation test, readability test and level of
difficulty, and teacher responses using a Likert scale with
several categories (Table 1)

Table 1 Likert Scale

Category Score
Excellent 4
Good 3
Less Good 2
Not Good 1

The average score of the evaluation of the developed
media is obtained using the following formula:

P=2 % 100%

Remarks: i

P : percentage of total score

> Xi : Number of scores obtained for i aspect
YYi : Number of maximum scores for i aspect

i 01,2,3, ....... . N
Percentage data that has been collected converted into
descriptive quantitative data by the following table.

Table 2 Criteria for Validation Category
Level of Category Decision
Validity  Validity

The product is ready to be
76% - used in the field for

Valid
100% learning activities

The product can be
continued by adding things

51% - Valid
that are less based on
75% enough . . .
certain considerations
Revise by reviewing and
26% - . searchin for roduct
° Less valid g ) P
50% weaknesses to improve
< 25% Invalid Revise massively and
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fundamentally about
product content
Source: [3]

Also, There are some comments and sugestions from
expert of learning media, science curriculum, and
Biotechnology content. So it can be decided whether or not
revisions are needed.

3. Analysis of User Response (Students)

The data used comes from the total score of all
subcomponents for each aspect using a Likert scale with
several categories (Table 3).

Table 3 Likert Scale

Category Scores
Strongly Agree 4
Agree 3
Disagree 2
Strongly Disagree 1

Calculation of the average score for each aspect observed
using the formula:

P=2X «100%
yyi

Remarks:

P : percentage of total score

Y Xi : Number of scores obtained for i-i aspect
Y : Number of maximum scores for i

il 1,2,3,...,n

Conversion of average score obtained into qualitative
values according to the criteria in [3].

Also, comments and sugesstions were obtained from
students who had used Biotechnology comic based
Android.

3 RESEARCH RESULTS

3.1 Phase Analysis

This stage consists of three types of analysis, namely:

1. Needs Analysis

Based on the results of interviews, it is known that modern
biotechnology material has more abstract and challenging
material levels, and there is no practicum for the content
provided by the school because the equipment needed is
costly and sophisticated. Students only understand the
material using books and worksheets with technical and
complicated language. So, from these facts, new media,
Biotechnology comic based android, is urgently made to
broaden new insights for students regarding biotechnology
material in easy understanding. Developed learning media
contains illustrations or visualizations of content represent
biotechnology labs that are not carried out.

2. Analysis of Student Characteristics

Based on the results of questionnaires, a student in grade
XIl of science major includes in generation Z who
experience dependence on smartphones, especially social
media. It is proven by the high time of using smartphones in
the rate of more than 4 hours in 60% of students in the
classroom. Mostly, it is used to access social media access
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and browsing any other information. Based on these facts,
learning media based smartphone can be an innovative
solution. The developed comics based smartphone are
arranged in the form of android application as a new media
besides books and worksheets that can strength knowledge
of biotechnology concept.

3. Curriculum Analysis

Based on the indicator of basic competencies,
Biotechnology material that taught to students consists of
the definition of biotechnology, types of biotechnology and
differences, examples of conventional and modern
biotechnology products, product manufacturing processes,
and the impact or benefits obtained from the products.

3.2 Design Phase (Design)

This stage consists of 3 steps, among others:

1. Preparation of the Media Framework

The results obtained at this stage namely, the material of
the comic must be relevant to the content that be taught to
students according to the stage of curriculum analysis. The
android application design contains four panels, namely
biotech, comics, quizzes, and info. The characters in the
comic are Acil, Ms. Aisyah, Sis Nunu, and Prof. Fatih. The
dialogue manuscript is adjusted to the material presented in
the media but determined by the theme in the next stage.

2. Determination of Systematics

The results from this stage are the layout, layout of images,
text, and storyline. Design is used as a place of scenario
while the plan of the model adjusted to the scene of the
story displayed. The storyline with the theme "Explore
Labirin" contains comic characters who trace every post in
the labyrinth, which provides some critical material related
to biotechnology. The item determines the dialogue script,
which is made to be structured systematically.

3. Preparation of Product Assessment Instruments

This stage collects the data from the assessment
instrument for the validator, the wuser response
guestionnaire, and the readability questionnaire and the
level of difficulty that has been validated by the instrument
validator.

3.3 Development Stage (Development)

This stage consists of 3 steps, among other things:

1. Preparation of learning media

The results revealed that the comic based android contains
eight chapters related to biotechnology material. It is
converted into the form of Android that equipped with
panels in the main menu; the media can be validated by the
validator to obtain media assessments, responses, and
suggestions.

2. Assessment of experts

The results of the data analysis from the assessment by
three validators (Table 4) showed the average validity of
Biotechnology comic based Android is 89.18%, which is in
the valid criteria. It means the product is ready to be used in
the classroom for learning activities.

ISSN 2277-8616

Table 4 Results of Data Analysis of expert Validation

Resul
Validat ts of Avera  Categor
Aspects
o] or asses ge y
sment
a. Feasibility
Content 87.5%
b. Completene
Materi Ss . of 94.79 .
1 al Presentation ~ 100% % Valid
Expert c. Language
Worth 100%
d. Contextual 91.67
Assessment %
a. Ease of 83,33
Navigation %
Media b. Visual . 80.56 .
2 Expert Communicat % Valid
S ion 75%
c. Overall 83,33
Function %
a. Presentation
Techniques 75%
Expel b. Support
e | Material
3 Learni Presentation 100% 92,19 Valid
ng. c. Learning 93.75 %
Matlerl presentment %
& d.Presentment
component 100%
Average 89.18 Valid

%

Addition feedback and suggestions received from the
validator referenced to revise the comic, which is required
the addition of more in-depth material as new insights. It
must provide the exit button to make it easier for users, add
the words "Go to Comic" to enter into the comic story, the
writing is more enlarged or if the conversation in the comic
is so dense can be broken down again, and some writing
color is less contrasting with the background.

3. Reuvision of Draft 1
The results of this stage gained layout of learning media
revisions according to the responses and suggestions from
the validator (Table 5).

Table 5. The revision result based on validator sugesstions

Before Revision | After Revision

Solid Conversion are broken down again so that the writing is more
visible
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Harus dirawat
yacil. Yuk kita
ke tempat ke
lima. ..

Aeil meu
bona pory G
o) egpon &
yodokter. '

The writing color is less contrasted with the background color

.
- Jenius :
- Serius - Jenius

- Muncul - Serius
tiba-tiba - Ramah
- »

* *

GO TO KOMIK

Bukan gity, I cont

Yookl g st Plosnid
" ety
Sy a Hasbatk
Kokl l %
W gl
Suspensi
e 0%
SHA) Sel Bakteni
~ . Tronsfer gen
7t dori sel bakter
fumbuhan mendapat ke tunbuhen
2 gen dari bakteri 1

Selmati Kalus Terbentuk se
mati karena
ferkena
antibiotik +

Added the exit button to make it easier for the user

p
§

BIOTEKNOLOGT

Komik

Biotek

Klik kembali Untuk Keluar ,

g 7

Kuis Info

Keluar

Apakah Anda Yakin Ingin

Keluar!

Added the words “Go to Comic” to enter into the comic story

3.4 Implementation Phase(Implementation)

1. Readability Test Results and Difficulty
Tests conducted on 24 students of class Xl IPA SMA
Muhammadiyah 3 Jember after revised the comic (Table 5).

Table 6 Results of Analysis of Readability Tests and
Level of Difficulties

Assessment of
User Aspects Results from
Average
a.

. C ts Al t
sude  ofvaidy 1%
nt b. Content Aspect 82.61%

' : 83.10%

Components

Based on Table 6, it revealed that the average of readability
test and the level of difficulty is 82.61%, which belongs to
statistically valid. The challenges experienced by students
are too small writing because some of the images are in a
tense conversation. Revisions for the layout of learning
media are carried out according to these difficulties so that
students can understand comic stories easily.

2. Response Results of-based Comic Users Android

a) User Response (Teacher)

Learning media evaluation was carried out by Biology
Teacher Class Xl IPA 3 after comic revision from the
experts (Table 7).

Table 7 Results of User Response Analysis by Biology
Teacher Class XII Science

Results of
Validator Aspect Assessmen Average
t
a. Material 80%
b. Presentation 81.25%
Teacher
c.Overall 82.08%
. 85%
Function

Based on Table 7, the assessment of learning media by
biology teachers as a user is 82.08%, That is to say, the
comic is ready to use in the classroom for learning
activities.
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b) User Response (Students)

Based on Table 8, learning media assessment by Twenty-
four students in Class Xl IPA 3 as a user is 83.37%,
meaning the learning media is ready to use without
revisions. As of from the description above related to the
response from the teacher and students showed that the
comic has been valid and very feasible to be used as
additional media in the class so that students can get a
different view regarding biotechnology material.

Table 8 Results of User Response Analysis by 24 students
of Class XII Science 3

Results of
Users Aspects of Average
Assessment
a. Effective 86.55%
b.
. 83.93%
(Students) Interactive
c. Attracts 86.98% 83.37%
d. Efficient 80.21%
e. Creative 79.17%
4 DISCUSSION

4.1 Development processes of the learning media
draft

Biotechnology has a gradual rapid development in the
worldwide. Therefore in the context of science education,
students should know the latest biotechnology products for
their knowledge and skill development in their
Biotechnology learning processes [18]. Otherwise,
interviews were conducted with biology teachers aimed at
identifying biotechnology learning in the classroom to
observe and prove that based on [25], teachers in
Indonesia have problems in teaching biotechnology, namely
lack of Biotechnology concept so that the content is
theoretically explained which is difficult for students to
understand. Moreover, based on the results of interviews,
the student's handbooks and worksheet have non update
material.  Consequently, students' insights about
biotechnology applications are still limit.Explanation of
theory in books and student's worksheet generally uses
complicated terminology and explanation that makes
students bore. Hence, it needs a interactive Biotechnology
comic to facilitate students in comfortably understanding the
material. Besides, based on [5], comics have followed
contextual stories for students to easy imagine and
understand something.In order to ensure kind of student's
characteristics of Class Xll IPA 3, this study administered
the questionnaires. Because according to [23], the selection
of learning media must adjust to the student's
characteristics, learning styles, and facilities at the school.
In the other hand, it is common for senior high school
students to spend much more time using smartphones in
their learning activities. It is due to students who belong to
generation Z who are difficult to escape from gadgets [8].
Nevertheless wrong smartphone usage can affect negative
impact on students. Based on those characters,
smartphone-based media strongly recommended to be
used as a learning media. Android is an operating system
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that supports application programs on smartphones easily
accessible, containing learning or exciting things [14].
Android to fit the character of students as generation Z will
make students are more interested in reading and
understanding the material. Interactive Biotechnology comic
use aims to quickly provide visualization of material related
to everyday life [25]. The stories in the comics made are
contextual containing several well-known examples of
biotechnology products especially Indonesia product, such
as tempe, yogurt, tissue culture, and Humulin (human
insulin). The design of Biotechnology comic application in
Android by determining the panel used. Determination of
the design aims to detailing what components are needed
to be inserted. The decision of systematic of design is made
to facilitate the development of the Biotechnology comic by
determination of the layout framework, the layout of the
image, and the storyline. The purpose of determining the
layout is to make systematic comic images. The aim of
layout image decission is to determine the position of image
in order to form an illustrative story. Then, structuring of
storyline by the theme "Explore the Maze". It emerges to
make the readers have experience adventure feel in the
maze while learning biotechnology. Also, It is to attract the
students to reading Biotechnology comic which is
interspersed with elements of edutainment.The construction
of a storyboard contains the initial sketch of the story,
serves to facilitate the arrangement of the media of comic to
being more structured [14]. Storyboards are drawn
manually according to the chapter sequence that is
designed and scanned for images. Comic coloring aims to
students becoming more interested and motivated to learn
[26]. Besides, image editing is made by giving a text balloon
as a space to fill in the text according to the dialog text that
has been made [14].

4.2 Validation from Experts

1. Material Expert Validator

The purpose of the material validation is to see the
suitability of the Biotechnology content in the comic so as
the content is appropriate with the indicators of student
competence achievement. Four aspects are used, among
other: the feasibility of content, completeness of
presentation, language feasibility, and contextual
assessment. The first aspect, the appropriateness of the
content includes the suitability of the material with KD
(basic copetences), the accuracy of the material, and the
material update with a percentage of 87.5%. This value is
classified as valid. Accordingly, the content of the media is
feasible without the need for revisions.According to [20], the
material must be fit with basic competencies so as the
indicators can be adequately achieved. Based on the
validator's assessment of the aspect of content eligibility, it
revealed a valid result by meaning it has met the criteria of
a good learning media as well as accurate and up-to-date
material to reach basic competencies. The second aspect,
the completeness of the content presentment, includes the
technique of coheren content presentment which were
classified as valid with the percentage of 100%. The
meaning of the content presentment is coherent
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arrangement the words for scientific names or other general
words correctly. According to [18], students prefer to read
comics compared to textbooks because pictorial comics are
more enjoyable with systematic and coherent storylines
while textbooks contain theories with descriptions of
sentences that are more difficult to understand. The third
aspect, the feasibility of language contains subcomponents
of communicative, dialogical, and interactive, as well as
conformity with the development of students getting
percentage of 100% that classified as valid. The fourth
aspect is the contextual assessment, includes the essence
and contextual components with a percentage of 91.67%
that classified as valid. According to [18], the language in
comics is more straightforward, concise, clear, and dense;
hence, students more easily understand Biotechnology
content. Based on validator asessment, the language used
is contextual, which is closely related to everyday life. The
use of Biotechnology product example in the surrounding
community can make student easier to construct new
knowledge from previous knowledge as well as integrating
it with knowledge received from their classroom learning.
Ergo, the overall average is 94.79% which is classified as
valid. It means the Biotechnology content from the learning
media is suitable to use in learning activities.

2. Media Expert Validator

There are three aspects of assessment, namely ease of
navigation, visual communication, and overall functions.
The first aspect result, ease of navigation includes the
comfort of use of the application, ease of navigation in the
selection of materials, and the program can run well is
83.33% that classified as valid. According to [4], the
existence of navigation can bring users to the desired menu
option. Based on the validator's assessment, navigation in
the application is relatively easy to be operated by the user
and does not confuse the user.The second aspect, the
result of visual communication, the media display that
consist of communicative media, balance of text and
graphics composition, layout, quality of image display,
background color with text, and type and size of letters is
75% with quite valid category. The media requires revisions
in some texts whose colors still lack contrast toward the
background or conversations that are too dense.
Accordingly, they can be broken down to make text and
images being able to be clearly seen. Also, the font size is
more enlarged to make it clearer when read. The third
aspect, the result of overall function, includes the function of
the application in order to help the user in understanding
the material or the attractiveness of the application is
83.33% that classified as valid. In another word, the
language used is communicative, which makes it easier for
students to understand the presented material. The overall
average obtained is 80.56% which is classified as valid.
Thus the media is suitable for use in learning, but revisions
are needed before being used in the real classroom. Based
on suggestions from the validator, it is necessary to provide
an exit button from the application, and it has been provided
in the revised application of Biotechnology comic.
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3. Expert Validator for Development of Teaching
Materials

There are four aspects of assessment, spesifically
presentment techniques, supporting the presentment of
material, learning presentment, and components
presentment. The result of first aspect, the presentment
techniques that consist of logic and coherent concept as
well as the relationship among sub-chapters is 75%. This
value is quite valid. Accordingly, the revisions are needed to
be made regarding the technique presentment. The result
of second aspect, supporting the presentment of material
that consist of the suitability and accuracy of illustrations
and material as well as the learning motivation stimulator is
100%. This value is classified as valid. Hence, the
illustrations of the material used are correct and can
increase students' reading interest. The third aspect result,
the presentment of learning consisting the involvement of
communicative students and the presentment of various
media is 93.75% which is classified as valid. Thus designed
Biotechnology comic is communicative and interactive with
a variety of medipresentment so as the users, especially
students, are more easily interested in reading this learning
media. The fourth aspect result, the component
presentment consisting illustrations that make it easier for
students to understand the important contents with the
acquisition of a percentage of 100% that classified as valid.
Furthermore, the illustration of the material is easily
understood, thus the essence of each submission can be
known. Broadly speaking, the percentage of validation
obtained at 92.19%, which is classified as valid.
Accordingly, the media is suitable for use in learning. Based
on input from the validator, revisions are needed, such as
improvements to the writing in the illustrations that need to
be more adjustment to make it easier for users in reading
the illustrations of Biotechnology comic.

4.3 Revised Draft 1

Revision or improvement of learning media after draft 1
based on the assessment of expert validation aims to
correct errors in order to make more suitable use for
students.

a) Implementation Phase (Implementation)

The phase that implement Biotechnology comic based
android to Biology teachers in class XIlI IPA as an users,
followed by a limited trial in the class by giving
qguestionnaire of readability test, level of difficulty, and
response of the user (students).

1. User Response (Teacher)

The results of the teacher's assessment got a percentage
of 82.08%, which is classified as valid, to wit, the media is
ready to be used in the classroom for student learning
activities. Assessment by the teacher consists of 3 aspects,
namely material, presentment, and overall functions. The
first aspect, the content includes the suitability of Basic
Competencies (KD) with indicators, student needs, and
teaching materials, moral and social values along with the
benefits to add insight with an average acquisition of 80%.
This value is classified as valid because the material from
the comic has been adjusted to the indicators of
achievement of competence.
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The second aspect, presentment includes the display of the
media, such as images, writing, layout, language used, as
well as navigation availability. This aspect got a value of
81.25%, which means valid, thus no revisions are needed.
The third aspect, namely the overall function that can
encourage students' curiosity, contextual student learning
activities, stimulating a pleasant atmosphere and present
the benefits as well as the importance of the material in life.
This aspect gets a value of 85%, which means valid
because the story contains examples of biotechnology
commonly found in the local community.

2. Readability Test and Difficulty Level

This test aims to determine the level of readability of the
media by students and find out the difficulties experienced
when using the media. The results of the assessment
obtained a percentage of 82.61%, which is classified as
valid so as the media can be used in the learning process
with a bit revisions. It means the students got the
problematic experience in some quite small font writing
when using media. Hence, it makes difficult for students to
read the comic. This difficulty is used as a reference in
order to improve the appearance of comics by increasing
the font size. Therefore, it makes easier for students to read
the dialogues on comics.

3. User Response (Students)

Questionnaire responses contain the assessments related
to learning media in general, both from afective aspects,
interactive aspects, interesting aspects, practical aspects,
as well as creative aspects. The first aspect, the practical
aspect includes the effectiveness of the material described
in detail, from easy to difficult, presentment of examples of
material, as well as material related to the development of
technology with a value acquisition of 86.55%. This value is
classified as very feasible. It means the material presented
does not need to be revised because the material is
described using understanable language by material
examples that are closely related to everyday life. The
second aspect, the interactive aspect includes the
appearance on Android, such as the ease of using the main
menu, the appropriatness contents of display to the menu
choices, understanable display images, usage font, biology
terminology written, and the language used. These are in
83.93%, which means it is very feasible. Therefore, the
display on Android does not require a revision. The third
aspect, interesting aspect, including media for associating
concepts with the reality and fostering students' curiosity. It
got 86.98%, which means it is very feasible. Hence, media
does not need to be revised due to it has presented
integrated with everyday life. The fourth aspect, the efficient
aspect is on a value of 80.21%, which means it is very
feasible. Thus the media does not need to be revised as
well as for the fifth aspect, which is creative. It got 79.17%,
which is classified as very feasible. Accordingly, It presents
material and media that can be used as one of learning
media for learning fun. The results of the assessment of 24
students, in general, amounted to 83.37%, which means it
is very feasible to use as a learning media for
Biotechnology content in Senior High School.
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In a nutshell, the Android-based comic media is feasible to
be used as an additional learning material for biotechnology
because it is proven that Android-based media is
appropriate with generation Z. Based on [8], generation Z
grows and develops around advanced technology so as
students are very skillful at using Android. The material
presented in Biotechnology comic forms can attract
students' reading interest because it has elements of
entertainment and learning (edutaintment). Based on [1], it
is known that comics play a positive role in developing
students'reading habits because it uses the help of
interactive images. At the same time, the result of media
assessment raises the advantages of Android-based
Biotechnology comic. This comic can comply with
advancement of technology. In consequent, students as the
Z generation prefer it, besides Biotechnology comic can
increase students reading interest which can be seen from
the students' enthusiasm when conducting learning media
trials. Moreover, the media in the comic form is more
interesting. Thus students are easier to understand the core
of Biotechnology material. On the other hand, it has the
disadvantage which is included several types of
smartphones that cannot install the Android application due
to full memory usage or smartphone does not support the
application to be installed. At the same time, for students
who don't like comics because they have a visual style,
they will feel bored. Thus, it cannot be adequately received.
In a conclussion, Biotechnology comic based android is
powerfully can be used as additional learning media
besides textbook and worksheets that can be read before
entering learning activities as literacy activities for
biotechnology content. The existence of literacy can
increase students' interest in reading and understanding,
which provides exciting content to provide learning
motivation for students to enter learning activities. Lastly,
the comic can be read everywhere and anytime beyond the
school time.

5 CONCLUSION AND IMPLICATION

The Biotechnology comic based android is worthy of being
learning media due to it is appropriate with Z generation
identity with the gadget for easy mobility in anything,
anytime, and anywhere. And It has proven by the results of
the validator's evaluation, readability and difficulty levels, as
well as teacher and student responses in this study.
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