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ABSTRACT

This study aims to analyze and describe android-based learning media’s role in teaching students critical thinking
skills and scientific attitudes. The learning media are Androwebic (android-based webcomic) and E-Bokartumban
(e-book on plant diversity in Banjarnegara), developed previously. This research is a qualitative descriptive study
involving 301 students, six biology teachers and six high school students. The data collected includes critical
thinking skills, analytical skills, scientific attitudes, environmental care attitudes, media components support-
ing student competence, and teacher and student responses. Data on critical thinking and analytical skills were
measured using tests and non-tests. Other data were measured using non-test instruments, including interview
guides, scientific attitude observation sheets, students’ environmental care attitudes, media component observa-
tion sheets, and student and teacher questionnaires. Quantitative data on critical thinking and analytical skills
were analyzed using the n-gain test, while other data were descriptively analyzed. The research results showed
that the E-Bokartumban and Androwebic components support students’ critical thinking skills, analytical skills,
and environmental care attitudes. Androwebic can train students’ analytical thinking skills and scientific atti-
tude. The two media developed were considered very helpful in the learning process. The study concluded that
Android-based media in Androwebic and E-Bokartumban have a vital role in training critical thinking skills,
analytical skills, scientific attitudes, and environmental care attitudes.
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INTRODUCTION

Biology learning involves skills and reaso-
ning (Eshun & Amoah, 2018). In developing rea-
soning power and skills, learning that can empha-
size aspects of application, analysis, synthesis,
and evaluation, not only emphasizing aspects of
understanding and knowledge, is needed. For this
reason, a learning process that can improve cog-
nitive, affective, psychomotor competencies and
learning methods that can motivate students to
be creative, confident, and think critically are nee-
ded to assess information (Pujiasih et al., 2021).
Critical thinking skills are needed to explain and
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solve problems (Thomas, 2011). Teaching critical
thinking and problem-solving skills can be done
with problem-based learning/PBL (Yew & Goh,
2016). PBL is a strategy to develop knowledge
and problem-solving skills (Chung, 2019).
Students’ development of critical thinking
skills must focus on activities to teach content
(knowledge) and methods or ways to find the pro-
cess and evaluate information (Nhat et al., 2018).
Students can think critically in learning, but this
skill sometimes does not develop well. Therefo-
re, it is necessary to use a method to develop stu-
dents’ critical thinking skills. One of the teaching
methods considered appropriate is teaching using
android-based media. The learning media in this
study are androwebic (android-based webcomic)
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and e-bokartumban (e-book of plant diversity in
Banjarnegara), developed previously. Androwe-
bic has proven effective for teaching analytical
skills and scientific attitudes (Sujatmiko et al.,
2021). E-bokartumban also effectively improves
critical thinking skills and environmental care at-
titudes (Pujiasih et al., 2021). However, neither
Sujatmiko nor Pujiasih explained the role of the
two android-based media in improving students’
competencies and attitudes. This study’s urgen-
cy, novelty, and purpose are to analyze or desc-
ribe the role of androwebic and e-bokartumban
in teaching students’ skills and attitudes. These
skills and attitudes include critical thinking skills,
analytical skills, scientific attitude, and environ-
mental care attitude in students. The status of this
research is to support previous research by Sujat-
miko et al. (2021) and Pujiasih et al. (2021).

Mutakinati et al. (2018) stated that stu-
dents with critical thinking skills easily analyze,
evaluate, and connect with evidence or argu-
ments before deciding or assessing information.
Students’ critical thinking skills play an impor-
tant role in achieving learning achievement,
formal reasoning, and creativity (Puspita et al.,
2017; Purnami et al., 2021). Learning that faci-
litates critical thinking skills can be realized if all
parties, from policymakers to teacher universities,
local education departments, schools, and fami-
lies, cooperate and participate (Nhat et al., 2018).
The research results of Seventika et al. (2018)
show that most (>55%) of 11th-grade students of
vocational schools in Indramayu have a low level
of critical thinking skills.

Textbooks and modules with few pictures
still dominate biology learning in schools, and
learning is still teacher-centred. This situation
causes students’ mindsets to be limited, and stu-
dents’ understanding of biology concepts wea-
kens so that students’ critical thinking skills and
scientific attitudes are still weak. The results of
interviews with several state high school/MA
teachers in Banjarnegara and Jepara reinforce
this statement. Information obtained from the
results of the interview, among others: (1) Lear-
ning has not utilized student-centered media to
its full potential; (2) students are allowed to bring
smartphones, but they have not been appropriate-
ly used; (3) technology (smartphone) as a tool or
media that does not support learning; (4) limited
learning time. Based on the interview with teach-
ers, it can be concluded that these problems can
be minimized by utilizing the technology owned
by students and student-centered learning stra-
tegies to the fullest. The circulatory system and
biodiversity are examples of biology learning
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materials that must be taught using media. The
material on the circulatory system needs to be
taught with the media because it contains comp-
lex concepts to be presented more interestingly.
Biodiversity material, especially plant diversity,
also needs to be taught by optimizing electronic
media to present a plant diversity environment in
the classroom.

The availability of learning media will
facilitate interaction between teachers and stu-
dents so that learning activities will be more ef-
fective and efficient (Puspitasari et al., 2018).
The existence of learning media facilitates ease
of learning, fosters interest in learning, and ma-
kes it easier for students to learn independently
so that the learning process will be more effective
(Surjanti et al., 2018). The use of android-based
media can make students more interested in lear-
ning. The use of pictorial technology media also
attracts students’ attention more than textbooks.
Taking this into account, it is clear that optimi-
zing the use of modern technology-based media
in learning is an urgent matter, especially during
the current pandemic. In learning during the CO-
VID-19 pandemic, the use of media and techno-
logy must make a real contribution to knowledge
and the emergence of educational practices with
online and digital education formats (William-
son et al., 2020) Based on the problem, optimi-
zing learning media is helpful for appropriately
visualizing learning materials. The media should
have a simple structure that focuses on one goal.
Learning media that are expected to be useful or
good to overcome the learning problems mentio-
ned earlier should be easy to carry and use any-
where. Sukenda et al. (2019) stated that multi-
media-based learning media should be packaged
into software to present material.

One of the important learning media
packaged into software is the environment. The
environment is useful for equipping students with
a conscious mind and care for the environment
and its issues (Amini, 2015). The environment is
also essential to instill knowledge, skills, attitudes,
behavior, motivation, commitment to solving en-
vironmental problems, and environmental care
attitude. The results of Putri & Prodjosantoso’s
research (2020) prove that science comics media
(guided inquiry-based science comics) can impro-
ve critical thinking skills and scientific attitudes.
A scientific attitude is an attitude that encourages
students to solve problems (Hasanah et al., 2020).
Khasanah et al. (2017) stated that the module
based on critical thinking skills on respiratory sys-
tem material helps practice critical thinking skills.
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Based on the description above, media is
essential in learning to instill skills and attitudes
in students. One of these media is android-based
media, as software. In this study, the role of an-
droid-based media was analyzed in teaching or
training attitudes and skills to students. There are
two android-based media: 1) E-bokartumban, an
e-booklet about plant diversity in Banjarnega-
ra, 2) Androwebic, an android-based webcomic
about the circulatory system. From previous stu-
dies by Sujatmiko et al. (2021) and Pujiasih et
al. (2021), both media are useful for improving
critical thinking skills, analytical skills, scientific
attitudes, and environmental care attitudes in stu-
dents.

Some questions need to be answered in
this research: 1) Does androwebic play a role in
teaching students’ analytical skills and scientific
attitudes?; 2) Does the e-bokartumban play a role
in teaching students critical thinking skills and
environmental care attitudes?; 3) How does the
androwebic function in teaching students analy-
tical skills and scientific attitudes?; 4) How does
the e-bokartumban function in teaching students
critical thinking skills and environmental care?
5) What learning activities do students do while
learning using the two android-based media?; 6)
How do students and teachers respond to both
media?

METHODS

This study aims to analyze (and describe)
the role of android-based learning media in te-
aching or training critical thinking skills, analy-
tical skills, scientific attitudes, and environmen-
tal care attitudes. Therefore, the research design
used is descriptive qualitative (Sugiyono, 2015).
The samples (subjects) were six biology teachers,
196 10th-grade students from three high schools
in Banjarnegara, and 105 11th-grade students
from three high schools in Jepara. The research
sample was selected using the purposive samp-
ling technique. This study used the technique be-
cause it requires research subjects relevant to the
determined characteristics.

The data collected includes critical thin-
king skills, analytical skills, scientific attitudes,
environmental care attitudes, media components
supporting student competence, student learning
activities, and teacher and student responses.
Data were collected in several ways: tests, ob-
servations, questionnaires, and documentation.
Data on critical thinking and analytical skills
were measured using a test instrument, while ot-
her data were measured using a non-test instru-
ment. The test instrument used contains multiple-
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choice questions with five choices. The non-test
instruments include interview guides, scientific
attitude observation sheets, student environmen-
tal care attitudes, media component observation
sheets, learning activity observation sheets, and
student and teacher questionnaires.

Quantitative data on critical thinking skills
and analytical skills were analyzed using the n-
gain test, while other data were analyzed descrip-
tively qualitatively. Descriptive qualitative data
analysis was carried out in 4 stages: data collec-
tion, data reduction, data presentation, and con-
cluding (Rohmadi & Nasucha, 2015). The data
that has been collected is collected according to
their respective categories, including test result
data, questionnaire results and observation data.
The data is then reduced to obtain data that focu-
ses on research problems: to analyze and describe
the role of androwebic and e-bokartumban media
in teaching the chosen skills and attitudes. The
data obtained are presented in tabular or narrati-
ve form, depending on the characteristics of each
data. The last stage is concluding based on the
available data.

RESULTS AND DISCUSSION

In the following, the androwebic and e-
bokartumban media are presented which were
studied in this study. Media Androwebic have a
general picture as shown in Figures 1.
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Figure 1. Androwebic Media Display
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Figure 1 shows the android component of
the media, which contains 3 discussion activities.
In each discussion activity, various questions and

are designed in such a way, to attract students’ at-
tention and interest in learning. Another learning
media is e-bokartumban, which can be illustrated

appropriate pictures are presented. The comics

by Figures 2 and 3.

Figure 2. Examples of e-bokartumban Media Components at the Beginning Section

Figure 2 presents the media display at the
beginning of the media, showing the various me-
nus available on the media. At the beginning of
the e-bokartumban media, information about
the contents of the media, including the student
competencies that are expected to be achieved,
is informed. At the beginning of this media also
informed about the content of the material (con-

tent), assessment and bibliography. On the far
right of Figure 2, an example of how material is
displayed in the media is presented. An examp-
le of the presentation/display of material in the
media is presented in Figure 3. An example of
the presentation of material in the media is also
presented in Figure 3.

11. Famili: Caricaceae

Suatb men Pribadi
Gambar 36. C. papaya

Sumbe;
Gambar 37. V. cundinamar

MORFOLOGI POHON PEPAYA

Batang: tidak bercabeng, tumbuh tegak luus dan kuat,
Bentwknys panjang bulat seperti silinder. Batangnya
bekas-bekas das

un.
Daun: daun tageal, berjari, bergigi dan mempuayai tangkai

Jelaskan perbedaan pada kedua tumbuhan tersebut!

daun berwarma putih keluningan.

Bunga: memiliki 3 jenis (bunga jantan, betina dan sempurna)
Ketiga bunga ini akan menghasilan bunga yang bagus. Bunga
berwarma putih kekuningan, memiliki tangleai keeil, bagian atas
runcing serta memiliki bagian tenzah berkelopals.

[ KisifEiman T R Akar: memifiki scar berbeatuk tunggang.

Kingdom: | Plantae Kingdom: | Plantas

ivisi ivisi:

ub divisi b divisi

el | D elas: D
Oxdo: Brassicales Ordo: Violales
Famili | Caricacese Famili Caricaceas
Genus Carica Genns
Spesies: | C. papaya Spesies V.

Nama binomial Nama binomial
Carica papaya i)

Buah: buah tunggal atzu sejati, berisi biji yang banyak. Buah ini
muacul pada ketiak tangkai davn berwama hijau mudsh,
keluningan dan kuning ketika matang. Bush ini memiliki daging
kemerahan dan degingnya sangat tebal.

Biji: terdapat di dalam buah, memiliti bentuk bulat atau bundar
serta lonjong fergantung variatesnya, wema kecoklaten dan
kehitzman, biji bisa langsung di tanam ke dalam mediz tanam.

Figure 3. Examples of e-bokartumban Media Components at the Material Section

In Figure 3, you can see the display of the
contents of the material, containing colorful pic-
tures of the leaves and fruits of the Caricaceae
family, as well as their description and classifica-
tion, as well as appropriate questions. The display
of the material content on the e-bokartumban
media as shown in Figure 3 is useful for visuali-

zing the original object of study that exists in the
real world and bringing it to students, so that stu-
dents can observe it more concretely.

Students’ analytical skills in learning using
Androwebic were obtained from the pretest and
posttest results (presented in Table 1).

Table 1. Students’ Pretest and Posttest Scores in Biology Learning Using Androwebic

Information Pretest Score (n=105) Posttest Score (n=105)
Highest score 93.33 100

Lowest score 13.33 60

Average value 53.65 88.83
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Table 1 shows the score of posttest is
higher than pretest. The pretest showed an avera-
ge score of 53.65 (not yet reached 75 as KKM),
while the posttest score achieved by students was
an average of 88.83 (beyond the KKM). KKM is
the minimum mastery criteria. KKM is a referen-
ce for educators in assessing students’ competen-
ce in the subjects.

The increase in students’ analytical thin-
king skills was obtained from the results of the
n-gain test on the students’ pretest and posttest
scores (in Table 1). The results of the n-gain test
showed that students who achieved high, medium
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and low analytical skills were 72%, 24% and 4%,
respectively. From these results, the androwebic
effectively improves students’ analytical skills, es-
pecially in learning material about the circulation
system. From these results, it can be stated that
androwebic media has an important role to teach
students’ analytical skills.

This happens because androwebic media
has various menus/component which play an im-
portant role in teaching these abilities; this media
also plays an important role in teaching scientific
attitudes, as presented in Table 2.

Table 2. Androwebic Component that Support Analytical Thinking Skills (A) and Scientific Attitude

B)

No Indl?;?;i;:lfg‘:ﬁllll}:lcal Media Components

A Analytical Thinking Skills
1  Differentiating Task to differentiate in group discussion questions
2 Organizing Task for grouping on group discussion questions
3 Connecting The task concludes with group discussion questions

B Scientific Attitude
1 Curiosity Task to observe on the webcomic

2 Respect for data/facts Group discussion task in the media investigation section
3 Flexibility in thinking Group discussion task in the media investigation section
4 Open minded and cooperate Group discussion task in the media investigation section
5  Perseverance The task of presenting the observations to be presented

From Table 2, information is obtained that
androwebic media has 3 components to teach
analytical thinking skills (points A1-A3) and 5
components to instill scientific attitudes (points
B1-B5). These eight components facilitate stu-
dents to be skilled in analytical thinking and have
a scientific attitudes. Information about students’
scientific attitudes in learning using Androwebic

media was obtained from observing students’
scientific attitudes using observation sheets. An-
drowebic was created specifically so that it has
several good facilities to practice six aspects of
scientific attitude (see Table 3). Students’ scien-
tific attitude was observed using student activities
during the learning process using androwebic me-
dia, presented in Table 3.

Table 3. Students’ Scientific Attitudes During the Learning Process Using Androwebic Media

Indicator X Score Max Score Score (%) Criteria*)
Pay attention to every new thing 1086 1260 86.19 Very good
Appreciate and conclude according to facts 1056 1260 83.81 Very good
gggrﬁ;ﬁi feejll dr;gl}i change opinion after con- 35 1260 82.14  Very good
Ask questions and give opinions 1124 1260 89.21 Very good
Participate in groups 1107 1260 87.86 Very good
Record complete observations 1068 1260 84.76 Very good

*): Sugiyono (2015): very good: 81-100; good: 61-80; 41-60: enough/currently
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In Table 3, it can be seen that the average
of students’ scientific attitude is in the very good
category. This very good category is determined
based on the criteria from Sugiyono (2015).

Android-based e-bokartumban media con-
tains information about the diversity of plants
in Banjarnegara. The information in question
includes the scientific classification of each type
of plant and a description of its morphology, a
dissertation with attractive colored pictures. The
e-bokartumban is useful for presenting the natu-
ral environment to the classroom with its charac-
teristics. The e-bokartumban as a smart phone
application makes it very easy for students to use
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it. The results of the n-gain test showed that af-
ter learning to use e-bokartumban, students ex-
perienced an increase in critical thinking skills.
The increase in students’ critical thinking skills
(n-gain) was 0.69 in the medium category (tend
to be high). Students who achieve high, medium
and low critical thinking skills are 53%, 45% and
2%, respectively. From these results, it can be sta-
ted that e-bokartumban has an important role to
improve critical thinking skills. This role is sup-
ported by the characteristics of the e-bokartum-
ban, which has a useful supporting component to
facilitate the emergence of critical thinking skills
(see Table 4).

Table 4. Indicators of Students’ Critical Thinking Skills and e-bokartumban Components that Play a

Role in Facilitating These Skills

No. Indicators of Critical Thinking Skills

Media Components

Give a simple explanation
Build basic skills
Conclude

Identify terms and consider a definition

O B NS I S R

Set strategy and tactics

Evaluation questions, students discussion sheets
Evaluation questions, students discussion sheets
Evaluation questions, students discussion sheets

Evaluation questions, students discussion sheets
Evaluation questions, students discussion sheets

The data in Table 4 informs that students
using e-bokartumban media practice to make
simple statements, build basic skills, conclude,
and so on, through various components of e-
bokartumban media, namely in the evaluation/

assessment section and through several discussi-
on activities provided. E-bokartumban also has
various components that play an important role
in growing various indicators of environmental
care attitudes (see Table 5).

Table 5. Competency Indicators of Environmental Care Attitudes in Students and Components of the
e-bokartumban Media that Facilitate the Emergence of These Attitude Indicators

No

Aspects and Indicators of Environmental Care Attitude

Media Components ¥)

1 Have thought that plants and animals have rights were equal

to humans

2 Have feelings/emotions about human actions that cause

disaster

3 Have thought that the environment is very fragile and easily

disturbed balance

4  Have feelings and tendencies of behavior that the tendency of
human beings there is a limit in controlling nature

5 Tend to take advantage of the source power of nature that

has been used

6  Tend not to be arbitrary towards the environment
7 Have thoughts and attracted to environmental issues

8 Have emotional feelings about actions that can cause environ-

mental damage

Introduction to the materials
Introduction to the materials

Student discussion sheets,
materials

Student discussion sheets,
materials

Student discussion sheets,
materials

Student discussion sheets,
materials

Student discussion sheets,
materials

Student discussion sheets,
materials

*): The examples of the components of the e-bokartumban media are presented in Figures 2 and 3.
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In Table 5, column 3, various sections of
the media are presented that are useful for st-
rengthening various indicators of environmental
care attitudes (column 2 of Table 5). The vario-
us components of the e-bokartumban media are
very useful to familiarize students with various
attitudes that lead to the formation of environ-
mental care attitudes in students. The compo-
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nents of the e-bokartumban media in question
are the material components and student work-
sheets. Students’ responses to learning using an-
drowebic were obtained from questionnaires gi-
ven at the end of the lesson. Information about
students’ positive responses to androwebic media
is presented in Table 6.

Table 6. Student’s Positive Response to Androwebic Media

Indicators of Androwebic Media Score Max. Score  Percentage (%) Criteria*)
Affective consideration 755 840 89.88 Very good
Learning 1116 1260 88.57 Very good
Multimedia display 2308 2520 91.59 Very good
Navigation 1487 1680 88.51 Very good
Robustness 1507 1680 89.40 Very good
Average 89.59 Very good

*): Sugiyono (2015): very good: 81-100; good: 61-80; 41-60: enough/currently

Table 6 shows that students give positive
responses to andowebic media with very good
category. Positive responses to androweb media
were also obtained from teachers, through ques-

tionnaires. The positive responses of teachers to
androwebic media with a very good category are
presented in Table 7.

Table 7. Teachers’ Positive Response to Androwebic Media

Indicators of Androwebic Media Score Max. Score  Percentage (%) Criteria*)
Affective consideration 22 24 91.67 Very good
Learning 30 36 83.33 Very good
Multimedia display 64 72 88.89 Very good
Navigation 41 48 85.42 Very good
Robustness 42 48 87.50 Very good

Average 87.36 Very good

*): Sugiyono (2015): very good: 81-100; good: 61-80; 41-60: enough/currently

From the results in Tables 6 and 7 it can
be stated that androwebic media received a very
good response from students and teachers. This
means that androwebic media a) attracts and mo-
tivates students/users (affective considerate), b)
the material is appropriate to students and can
make students interact with the media (learning),
c¢) the media display (multimedia display) is good,
d) navigation good media, and 5) this media is
sturdy (resistant) to use, easy to access and the
menu is easy to choose (robustness).

The problems in the discussion menu are
related to daily events. For example, the work of
the heart, normal and non-normal blood con-
ditions and blood type. Those are all everyday
things that students often experience. The avai-
lability of various menus on androwebic stimula-
tes students’ curiosity and encourages students to
practice problem-solving (see Figure 1 and Tab-
le 2). Both activities require analytical thinking

skills so that students’ skills are well trained. This
statement is under the research of Prawita et al.
(2019) and Sari et al. (2019), which states that the
use of learning media that presents problems can
improve students’ learning outcomes and analyti-
cal thinking skills.

Comics help students learn by simplifying
science concepts and making them easier to re-
member (Ozdemir, 2017). Comics also contribute
to arousing students’ enjoyment of science and
the perception of success in science. Demirci &
Zyurek (2017) state that the cartoon concept can
effectively develop critical thinking skills. Color-
ful cartoons attract attention and encourage stu-
dents’ active participation in learning activities
(think more actively). Indirectly, it plays an im-
portant role in helping to develop critical thinking
skills. An active learning process is also very use-
ful for improving students’ critical thinking skills
(Styers et al., 2018)
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During the discussion stage in biology
learning using Androwebic, students are trained
to discuss and exchange ideas about problem
solutions systematically and logically (Figure
1). Thus, students become trained to think ana-
lytically. Sari et al. (2019) proved that learning
by actively involving students to solve problems
improved analytical thinking skills and learning
outcomes. Analytical thinking skills is one com-
ponent of critical thinking skills (Facione 2015).

The teacher said that the androwebic me-
dia based on problem-based learning was very
good, easy to use, up to date. The material pre-
sented was equipped with attractive visuals, ready
to use anytime and anywhere with Android devi-
ces. Sung et al. (2016) stated that using android
devices (smartphones) in learning was better and
more effective than conventional learning.

In this study, comics are used to teach
material about the circulation system, which is
very complex and cannot be observed directly.
The choice of comics to be used in Androwe-
bic turned out to be very appropriate because it
got an outstanding response from students and
teachers (see Tables 6 and 7). This statement is
in accordance with the statement of Morel et al.
(2019), that comics are an excellent tool to help
educators teach complex subjects and explain the
occult world. Based on the above description, it
can be stated that Androwebic media has an im-
portant role to train critical thinking skills.

In Table 3 it is presented that the average
scientific attitude of students is in the very good
category. It happened because, since the begin-
ning of the learning using Androwebic, students
are always motivated to learn and seek informa-
tion independently. During the learning process
assisted by androwebic media, students show a
more caring attitude, respect, and conclude ac-
cording to facts. During the learning process,
students are also accustomed not to always feel
right, dare to ask questions, dare to express opi-
nions, be active in groups, and record complete
observations. Students must solve discussion
questions that contain contextual problems in the
learning process. Every activity carried out du-
ring the discussion process positively contributed
to scientific attitudes. This is what can encourage
students to think analytically in solving problems.
This is under the statement of Dwianto et al.
(2017) that the application of learning media that
presents contextual problems through discussion
can positively contribute to students’ formation
of scientific attitudes.

Table 4 shows that the e-bokartumban me-
dia has components that facilitate each indicator
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of critical thinking competence in this study. The-
re are five stages of critical thinking with each
indicator: 1) providing simple explanations, 2)
building basic skills, 3) concluding, 4) identifying
terms, 5) considering a definition, setting strate-
gies and tactics (Kartimi & Liliasari, 2012). These
thinking indicators can be measured when stu-
dents work on discussion sheets and evaluation
questions on the media. Wiguna et al. (2019) and
Damopolil & Kurniadi (2019) explained that stu-
dents’ learning outcomes increase after using an-
droid-based media. Based on the description abo-
ve, it can be emphasized that the e-bokartumban
has an important role in teaching or practicing
critical thinking skills. Arista & Kuswanto (2018)
stated that smartphones’ media increases enthu-
siasm, interest, and motivation in learning acti-
vities. All of these things can increase students’
independence and understanding of concepts.

From Table 5, indicators of environmen-
tal care attitudes use a scale adapted from NEPS.
Indicators of the environmental care attitude are
as follow: 1) Having the idea that plants and ani-
mals have the same rights as humans, 2) having
feelings/emotions about human actions that cau-
se disasters, 3) having the thought that the envi-
ronment is very vulnerable and its balance is ea-
sily disturbed, 4) having feelings and behavioral
tendencies that human tendencies have limits in
controlling nature, 5) having behavioral tenden-
cies to take advantage of used natural resources.
The 6th indicator has a behavioral tendency not
to be arbitrary towards the environment, 7) has
thoughts and is interested in environmental is-
sues, and 8) has emotional feelings towards ac-
tions that can cause environmental damage. All
indicators of environmental care attitudes can be
measured as long as students use the media when
reading the material and during group discus-
sions during the learning process.

Learning Biology (on plant diversity mate-
rial) with e-bokartumban media makes a positive
contribution to increasing students’ environmen-
tal care attitudes. Environmental care attitudes
are attitudes and actions that always try to pre-
vent damage to the surrounding natural environ-
ment and develop efforts to repair natural damage
(Yaumi, 2014). Environmental care attitudes can
be shown by attitudes and actions that always try
to prevent environmental damage and repair the
natural damage (Mardikaningtyas et al., 2016).

Based on the description in the paragraph
above, it can be stated that the use of android-
based learning media is very effective in increa-
sing student understanding. This statement fol-
lows the opinion of Sudarsana et al. (2019), which
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states that the use of technology-based learning
media can improve student learning outcomes.
Junaedi et al. (2018) and Damopolil & Kurniadi
(2019) found that applying android-based media
can improve student learning outcomes. Learning
that uses technology can increase student interest
and learning outcomes (Sudarsana et al., 2019).

Positive response of students to the an-
drowebic media used in biology learning were
obtained from questionnaires given at the end
of the lesson. Information about students’ posi-
tive responses to Androwebic media is presented
in Table 6. Table 6 shows the average score for
each indicator that shows very good criteria. In
some indicators, the student response rate shows
the maximum score. Students are interested and
motivated to learn with comics on the media. Be-
sides being interested and motivated by comics,
students also acknowledged that the material
equipped with pictures on Androwebic media
was beneficial and made it easier for students to
learn because it had been summarized in a struc-
tured way. The problems in the Androwebic me-
dia also increase students’ activeness in problem-
based learning activities. In the learning process,
students not only listen but also try, discover, and
conclude. Therefore, students’ understanding,
analytical thinking ability, and scientific attitude
will be higher.

In terms of appearance, Androwebic me-
dia received high points in very good criteria,
showing that students are very interested in the
appearance of Androwebic media. Androwebic
media with pictures on every material detail pro-
vides the proper visualization. It makes it easier
for students to understand abstract blood circula-
tion material. Androwebic media also help stu-
dents understand and discover concepts about
the circulatory system. Appropriate learning me-
dia and students’ character in learning can help
students find concepts contextually. The media
in question must be engaging, contain extensive
learning resources, contain information whose
presentation is accompanied by visual images.
The use of a problem-based learning approach
that is complemented by the use of learning me-
dia has been proven to be able to foster student
interest and motivation to be more active in lear-
ning to create fun learning, understanding the
material of the circulatory system will increase
(Lee et al., 2015; Maulana & Sulistyoningrum,
2018). From the data in Table 7, it is known that
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the average score for each indicators is 87.36%,
with a very good category. The teacher said that
androwebic media is very good, easy to use, and
up-to-date. The material in these media is equip-
ped with attractive visuals. It can be used anytime
and anywhere on android devices. It is confirmed
by Sung et al. (2016), which states that android
devices such as smartphones are better and more
effective than conventional learning. Students are
more enthusiastic because the learning process is
student-centered, while the teacher only directs
and guides. This statement is under the findings
of Ali (2019), which proves that student-centered
learning will improve students’ skills to under-
stand the material and problem-solving skills. In
such circumstances, the teacher directs and gui-
des as necessary.

The responses of students and teachers in
this section were obtained from the questionnaire,
described by ten indicators. The descriptive data
analysis on responses to e-bokartumban media
shows that students and teachers each gave a res-
ponse of 89.13% and 90.09% (very good catego-
ry). The teachers stated that the e-bokartumban
helped students build the concept of biodiversity.
The teachers also positively responded to student
activities in learning because it made students
very enthusiastic during discussion. The teacher
said that the E-Bokartumban media is an attrac-
tive, contemporary, easy to use, easy to carry me-
dia, and the material presented is evident. Thus,
it can be emphasized that the e-bokartumban me-
dia is a perfect medium to use in learning and has
excellent potential to train critical thinking skills
and environmental care attitudes, as previously
stated.

The description clearly states that Andro-
webic media can train students’ analytical thin-
king skills by 92.68% and scientific attitude by
85.66%. Students and teachers positively respon-
ded to the android-based media. E-bokartumban
also trains critical thinking skills and environ-
mental care attitudes. E-Bokartumban is also
responded positively by students and teachers by
89.13% and 90.09%, respectively. Thus, it can be
stated that the androwebic and e-bokartumban
analyzed in this study responded well by students
and teachers and played an essential role in te-
aching skills and attitudes. This media has a vital
role in teaching students’ analytical skills, critical
thinking skills and scientific attitudes, and envi-
ronmental care attitude in learning biology.
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CONCLUSION

From the discussion above, the following
conclusions can be drawn. E-Bokartumban me-
dia shows an essential role in teaching students
critical thinking skills and environmental care at-
titudes. Androwebic media shows a vital role in
teaching students’ analytical skills and scientific
attitudes. The level of critical thinking skills, ana-
lytical skills, scientific attitudes, and environmen-
tal care attitudes of students after learning to use
android-based media increased to good and very
good. E-Bokartumban can teach students critical
thinking skills and environmental care attitudes
because it contains various components that can
facilitate activities that are indicators of critical
thinking skills and environmental care attitudes.
Androwebic can used to teach analytical skills
and scientific attitudes to students. It contains
various components that can facilitate activities
that are indicators because they contain vario-
us components that can facilitate activities that
are indicators of analytical skills and scientific
attitudes. The learning activities carried out by
students while learning to use the two android-
based media include various activities that match
the indicators of critical thinking skills, analytical
skills, scientific attitudes, and environmental care
attitudes. Students and teachers showed an excel-
lent response to Androwebic and e-Bokartumban
in Biology learning. Two types of Android-based
media (Androwebic and e-bokartumban) in Bio-
logy learning have proven to have a vital role in
teaching students critical thinking skills, analyti-
cal skills, scientific attitudes, and environmental
care attitudes.
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