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Abstract

This research aims to evaluate online biology learning in Indonesia based on the technology acceptance
model (TAM), which includes ease, usefulness, attitude, and intention to use technology. This research
was interpreted in descriptive gquantitative using a survey method with the research sample of biology
teachers and high school students throughout Indonesia who had done online biology learning. The results
show that biology teachers and high school students agree that online biology learning with the Learning
Management System using Google Classroom, social media using WhatsApp, and video conference using
Zoom Meetings is easy to use and has beneficial functions for users in online learning. Online biology
learning using Google Classroom, WhatsApp, and Zoom meetings is acceptable and suitable as software
for learning biology.
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Abstrak
Tujuan penelitian ini adalah untuk mengevaluasi pembelajaran biologi secara daring di Indonesia
berdasarkan TAM yaitu model penerimaan teknologi meliputi kemudahan, kemanfaatan, sikap, dan
kecenderungan penggunaan teknologi. Penelitian ini bersifat deskriptif kuantitatif menggunakan metode
survei dengan sampel penelitian guru biologi dan siswa SMA/sederajat di seluruh Indonesia yang telah
belajar biologi secara daring. Hasil penelitian menunjukkan bahwa guru biologi dan siswa
SMA/sederajat setuju pembelajaran biologi daring mudah dilakukan menggunakan LMS berupa
penggunaan Google Classroom, media sosial berupa penggunaan WhatsApp, maupun video conference
berupa Zoom Meetings karena memiliki fungsi yang menguntungkan bagi guru dan siswa, dapat diterima

dengan baik, dan sesuai sebagai sarana pembelajaran biologi.
Kata Kunci: daring, evaluasi, pembelajaran biologi, technology acceptance model.

INTRODUCTION

Learning is individual self-improvement into a good
attitude or knowledge caused by interaction with the
environment. Learning needs interaction between student
and teacher. The student plays the role of the one who
studies, while the teacher plays the role of a facilitator
who accompanies the student to reach the learning
objectives. It is a learning process (Jayawardana, 2017;
Lisman et al., 2021). In the learning process, a teacher
has to create a learning method to motivate students to
learn more actively through various learning sources. It
could be conducted by providing appropriate learning
tools for the situation and conditions in the class so every
student could interact well with the teachers and other
students.

The learning process will be enjoyable if the learning
tools can simplify the teacher's delivery the information
and knowledge to students; both could increase the
students learning results (Triana & Yuliani, 2018).
Learning tools, also known as learning media, are used
for distributing learning materials as the teacher could
get students' attention, interests, thoughts, and feelings
while studying. Teachers and students could use learning
media to reach the learning objectives they want (Surata
et al., 2020).

In biology learning, to reach the learning objectives
must have several points called nature and characteristics
of biology learning. Nature and characteristics of biology
learning include scientific processes, knowledge,
attitudes, and technology (Sudarisman, 2015).

Scientific knowledge and processes mean the biology
learning process needs intellectual skills, manual, and
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social or science process skills. These skills are
observing,  classifying, measuring,  calculating,
predicting, communicating, asking, inferring, controlling
variables, formulating problems, composing hypotheses,
making research design, and studying the use of objects
in the form of creature life and environment. Skills in the
scientific process stimulate learning awareness and high-
order thinking skills. A scientific attitude has the attitude
of a scientist in their research; honest, thorough,
objective, patient, tenacious, respecting other opinions,
etc. Whereas technology is the application to solve
problems in daily life (Hadiyati et al., 2019; Sudarisman,
2015).

Learning media used in biology learning could be
animal or plants preservation, torsos, pictures, videos,
PowerPoint, interactive multimedia, and other goods
from the internet (Surata et al., 2020; Tondang & Arwita,
2020). The development of technology provides diverse
information through internet access. Technology that has
been developing also supports a learning environment to
be more creative, innovative, and fun. Students could
access learning sources such as literature through thrifty
and comprehensive information service providers.
Teachers can also develop learning by exchanging ideas,
sharing information, and doing the virtual simulation
with animation to complete the learning activity
(Tondang & Arwita, 2020).

An application or platform to facilitate online
learning is called Learning Management System (LMS).
LMS is the learning media for online learning activities
(Alzahrani & Seth, 2021). A teacher could share
knowledge with students who join the class through
LMS. Besides, students can get an education anywhere
they are (Alzahrani & Seth, 2021; Reid, 2019). Some
LMS require specific programming skills and database
management knowledge (Kraleva et al., 2019). Typical
LMS used by the community are Schoology, Edmodo,
and Google Classroom. Schoology is one of the LMS
that can be accessed for free with many features like
attendance, class discussion, quiz, evaluation, and task
submission. It is the same as Google Classroom, this
platform developed by Google can be accessed for free
by schools, non-profit organizations, and anyone's
account in Google. Whereas Edmodo is a free learning
application where the teacher can provide and manage
online classes wherever and whenever easily because it
has a similar appearance to Facebook (Leny Dhianti,
2021).

The advantage of using LMS in online learning is the
availability of complete learning features so that the
teacher can easily manage the class. The appearance of
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LMS is also attractive as the student are expected to have
more interest in learning. While the disadvantage of
using LMS is the stability of the internet connection is
more likely to affect access to the app (Leny Dhianti,
2021; Surya Listya Yudhana & Andhyka Kusuma,
2021).

Another application that can help online learning is
social media. Some social media used as online learning
media are YouTube, WhatsApp, Facebook, Instagram,
etc. The advantage of using social media as an
application for online learning is that students can better
understand material delivered by the teacher through
interactive impressions that can be accessed via social
media like YouTube and Instagram. Students are also
more active in expressing their opinion by commenting
on each social media account that uploaded the task
result. Students can also make their friends' tasks as a
reference for their task (Br Halawa, 2021). Meanwhile,
the disadvantage of using social media is students and
teachers can use the application only to send messages,
photos, and documents which causes a lack of literacy
(Sari et al., 2021).

Video conferencing applications can be used to
support online learning too. Video conferencing
applications that are broadly utilized are Zoom Meeting
and Google Meet. Video conferencing has advantages
that allow students and teachers to have the meeting
virtually face to face. Learning with this application is
called synchronous learning (Aminah et al., 2021).
Deficiency in using video conferencing in the network
connection could influence the smoothness of the
learning activity video (Oktaviani et al., 2018).

The covid-19 pandemic urges a change in society
either education. One of the changes s the
implementation of online learning (Dewi, 2020). Online
learning is learning without seeing face-to-face directly
using a platform that helps the learning process done
from a distance (Ika & Sri, 2020). Online learning aims
to provide a good, massive, and open learning service to
gain more people to keep learning. Online learning
requires supporting devices like smartphones, laptops,
computers, and tablets to access information anytime and
anywhere (Sadikin & Hamidah, 2020).

Online learning has advantages, such as students can
study and teachers can teach whenever and wherever
with no space limit. A study shows the advantages and
disadvantages of online learning based on perceptions of
high school teachers and students in Jakarta that online
learning makes teachers and students more relaxed in
carrying out the learning process because there is no
limit in space and time and simplifies students on their
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tasks. Students and teachers also have more time to rest
(Supriyatin & Asih, 2021).

Online learning is a challenge for students as well as
teachers. Deficiency in online learning from a teacher’s
point of view is the lack of ability of the teacher to
choose the proper learning method so that they couldn’t
achieve the learning objectives well. Teachers also find it
hard to maintain students’ activity during the class.
Students are sued for developing their self-potential,
although the learning progress has done virtually
(Supriyatin & Asih, 2021; Suriadi et al., 2021). This
virtual class causes a lack of interactions between
teachers and students, and between students that worsen
the character of every student.

TAM (Technology Acceptance Model) is an
approach that describes human’s behavior in accepting
new technology (Holden & Karsh, 2010). TAM could be
interpreted as the willingness of using technology
observed in utilizing technology to have the job done
(Yucel et al., 2013).

TAM is suitable for learning the reception of
technology in a system. A system would be accepted by
its user according to TAM noticing its ease and usability.
It is also related to the user’s attitude toward a system
that causes a behavior or habit for keep using the system
tested (Vukovi¢ et al., 2019).

The TAM developed by Venkatesh & Davis (1996) is
the research design wused. This model has five
construction, there are Perceived Usefulness, Perceived
Ease of Use, Attitude toward Using, Behavioral Intention
to Use, and Actual Use with the following explanation:

1. Perceived Ease of Use (PEOU)

PEOU is a perception of the convenient use of
technology. It is declared if somebody believes the
technology could be used and understood easily.

2. Perceived Usefulness (PU)

PU is a perception of the benefit of using technology.
It is declared a condition when someone believes
technology will benefit the user.

3. Attitude toward Using (ATU)

ATU is an attitude toward technology. This attitude
could be a denial or reception response after using a
technology.

4.  Behavioral Intention to Use (BITU)

BITU is a wuser's willingness to keep using
technology. It is shown with their attention to technology
whether it is a motivation for permanent use and asking
others to do the same (Lai, 2017).

The research problem in this study is: How do
teachers and students accept the technology in online
biology learning during the Covid-19 pandemic?
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Therefore, this research aims to evaluate online biology
learning in Indonesia with TAM.

METHOD

This research included descriptive quantitative survey
research. Categorized as survey research because it is
conducted to find out and describe the behavior,
opinions, habits, or characteristics of a group or
population (Santosa, 2021; Suriyanti, 2021). A survey is
a research method from data sources or information from
respondents with a questionnaire or questionnaire as an
instrument. The study sample in this research is a group
or population: biology teachers and high school students
who had done online biology learning.

Technology acceptance in online learning for
biology can be determined through the questionnaire. A
questionnaire is a method to collect data by giving a set
of questions to a respondent in large numbers over a
wide area.

The research instrument used is a questionnaire
with biology teachers and students in high schools
throughout Indonesia as respondents. The questionnaire
was then spread online with Google Forms on various
social media platforms. WhatsApp, Telegram, Twitter,
and Facebook to get respondents. Then the results of the
questionnaire by respondents were analyzed by
descriptive quantitative on each TAM aspect mentioned
before. Data obtained is teacher and student responses to
the platform usage during online biology learning.

23%

= Teacher

= Student

7%

Figure 1. Respondent profile
Figure 1 shows data from the respondent profile.
Based on the diagram in Figure 1, it can be known that
the distribution of respondents who filled in the
questionnaire consists of 77% high school students and
23% biology teachers in Indonesia.
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8% 13%

= West Java
= East Java

Central Java

79%

Figure 2. Respondent profile: domicile of biology
teacher
The diagram in Figure 2 shows the teacher area
who filled in the questionnaire. 79% of teachers live in
East Java, while 13% and the other 8% are in West Java
and Central Java.

2% 1%

3%
11% \\

= West Java
27%

= East Java

Central Java

= Central
56% Kalimantan

Figure 3. Respondent profile: domicile of high school
students who had online biology learning
The diagram in Figure 3 shows the distribution of
high school students who responded to the questionnaire.
56% of students are domiciled in East Java, 27% are
domiciled in West Java, 11% are domiciled in Central
Java, and the others are from Central Kalimantan,
Jakarta, and Lampung. Data obtained from the total
respondents, which is 105 people are valid and reliable.
The questionnaire used has 24 items of questions
of 4 TAM aspects, including PEOU, PU, ATU, and
BITU. The profile of the instrument used in this research
is as follows:
Table 1. Profile of the instrument
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ITEM

ASPECT INDICATOR NUMBER

and innovative online biology
learning.
Attitude Give positive impact in technology

; . S . 13,16. 18
toward Using during online biology learning.
(ATU) Increase the teamwork between

students to have a symbolic thinking 14

and understanding imaginative things
through online biology learning.
Practice science process skills
(observing, classifying,
communicating, asking, concluding, 15,17
making hypothesis, and doing
experiment) virtually.

Behavioral Could be used for online biology
Intention to learning in the future because it 19, 21, 23,
Use (BITU) improves students and teachers’ 24
skills.
Could be used as online biology
learning media in the future to 20,22

develop learning awareness and
skills in high order thinking.

ITEM
ASPECT INDICATOR NUMBER
Perceived Easy to use in online biology 19
Ease of Use learning without a user guide. '
(PEOUV) Easy to communicate during online 345
biology learning. Y
Easy to learn topics or biological 6
theories through online learning.
Perceived Could be used for communicating
Usefulness and sharing relevant information 7,10
(PU) during online biology learning.
Could be used for controlling or
evaluating the class during online 8
biology learning.
Could be used for creating a creative 9,11,12

Descriptive statistical methods analyze the results in the
evaluation of online biology learning. Data from the
questionnaire response will then be processed, analyzed,
and interpreted.

RESULT AND DISCUSSION
The research was done with 105 respondents
consisting of biology teachers and high school students
using a questionnaire to evaluate online biology learning
in Indonesia based on TAM containing five questions on
each aspect. Data obtained from perceptions of biology
teachers and students for online biology learning in
Indonesia with different platforms based on TAM.
Based on three distributed questionnaires, various
platforms are used for online biology learning. Platforms
for online biology learning will be described in Figure 4.

éug Zoom memssssssssssssmmm 51
SO Google meet T——— 40
Twitter 1 2
S Facebook m 3
% YouTube = 3
g Instagram  —— 17
3 Telegram m—— 22
WhatsApp meessssssssssssssss 53
Other m 4
Microsoft Teams m 4
g Schoology == 6
- Ruangguru mmm g

Edmodo mmssm 14
Google Classroom ieessssssssssssssm———— 64
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Figure 4Platforms used during online biology learning in
Indonesia (%)

Based on the data shown in Figure 4, 64% of 38
respondents used Google Classroom as their LMS for
online biology learning. Respondents who filled in the
questionnaire about social media use WhatsApp as a
social media for online biology learning. Of the 37
respondents, 53% of them use WhatsApp. Meanwhile,
for video conferencing, they only use two applications:
Google Meet and Zoom. Of the 30 respondents who have
filled in the data in the questionnaire, 51% use Zoom
Meeting as a video conferencing application for online
biology learning.

a. Result of Technology Acceptance based on
Perceived Ease of Use (PEOU)
The result of technology acceptance based on the
perceived ease of using Google Classroom, WhatsApp,
and Zoom Meeting is presented in the following data.

Easy to communicate and access 45

information between friends and I 45

teachers during biology online 35
learning. I 3

58
Easy to response the information 5_ 32
during biology online learning. B
0
58
Easy to share learning resources 3_ 39
during biology online learning. 0
0
47
Easy to understand the features for [N 37
biology online learning without 13
tutorials. I3
0
55
Easy to use for biology online 3_ 39
learning. I3
0
Strongly Agree u Agree
Neither Agree Nor Disagree m Disagree

m Strongly Disagree

Figure 5. Technology acceptance: teacher and student
perceived ease of using Google Classroom (%).

Based on the data in Figure 5, it is known that most
teachers and students in Indonesia strongly agree with
the easefulness of LMS, Google Classroom, as a online
biology learning platform. From the data that has been
obtained, it could be declared that teachers and students
feel Google Classroom is easy-to-use for online biology
learning; the features can be used without a tutorial, easy
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to share learning sources, give a response, communicate,
and access information between friends as well as
teachers during online biology learning. Research shows
that Google Classroom can make ease interaction during
online learning between teachers and students (Ifadah &
Muji, 2022; Suhada et al., 2020). Google Classroom in
online biology learning is convenient on a few topics
such as biological scope, viruses, diversity, animals and
plant tissue, human movement system, ecosystems, and
genetics.

Easy to communicate and access 65
information between friends and 3_ 32
teachers during biology online 0
learning. 0
54
Easy to response the information 5_ 4
during biology online learning. 0
0
62
Easy to share learning resources 3_ 35
during biology online learning. 0
0
62

Easy to understand the features for [N 27
biology online learning without

tutorials. i3
0
65
Easy to use for biology online 3_ 32
learning. 0
0
Strongly Agree u Agree

Neither Agree Nor Disagree
u Strongly Disagree

u Disagree

Figure 6. Technology acceptance: teacher and student
perceived ease of using WhatsApp (%).

Based on the data shown in Figure 6, most
respondents strongly agree that social
media WhatsApp is easy to use for online biology
learning. It could be declared that WhatsApp is easy to
use for online biology learning because the features can
be used without a tutorial, easy to share learning sources,
respond to information, and communicate during online
biology learning. WhatsApp can be used as a medium to
facilitate (Daheri et al., 2020; Ifadah & Muji, 2022).
WhatsApp is suitable for biology topics that need an
explanation of a cycle, like the circulatory system,
digestive, growth and development, and issues that
require creativity, such as making an article about drugs
and food substances.
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47
Easy to communicate and access N 40
information between friends and B 10
teachers during biology online 0
learning.
47
I 30
17
o 7

Easy to response the information 0
during biology online learning.

Easy to share learning resources 0
during biology online learning.

47
P 43

Easy to understand the features for = 10
biology online learning without 0
tutorials.
50
I 33
13
Easy to use for biology online .O 3
learning.
Strongly Agree m Agree
Neither Agree Nor Disagree m Disagree
m Strongly Disagree

Figure 7. Technology acceptance: teacher and student
perceived of using Zoom Meeting (%).

Based on the data presented in Figure 7, most
respondents strongly agree that using Zoom Meetings
video conferencing for online biology learning is easy.
So that could be explained that teachers and students
strongly agree that Zoom Meetings is easy to use; its
features are easy to understand, share, communicate, and
respond to information during online biology learning.
This result is in accordance with the research that has
been done previously that Zoom Meetings give
convenience in online learning because it is easy to
access and operate (Haryeni Tamin, 2021). Respondents
also stated that Zoom Meetings in online biology
learning could ease some topics like cells, metabolism,
enzymes, and blood.

b. Result of Technology Acceptance based on
Perceived Usefulness (PU)

The result of technology acceptance based on the
perceived usefulness of Google Classroom, WhatsApp
and Zoom Meeting is presented in the following data.
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Advantageous in biology online 37
learning because studentand I 39
teacher are able to use biology 21
digital learning media creatively § 3
and innovatively. 0

Can ease to respond opinions or 5

4
give objections to friends or * 39
teacher explanations during I3

biology online learning. 0

39
Can be used to present learning N 34
outcomes clearly and attractively 21

during biology online learning. I 3
3

Not only provides study materials 63

but also helps manage class 0— 37

assessments during biology online 0
learning. 0

Not only can be used to 53

communicate but also to share P 39

relevant information during 8
biology online learning. 0
Strongly Agree m Agree

Neither Agree Nor Disagree ® Disagree
m Strongly Disagree

Figure 8. Technology acceptance: teacher and student
perceived usefulness of Google Classroom (%).

Based on the data in Figure 8, it is shown that most
respondents agree that using Google Classroom for
online biology learning could benefit online biology
learning. It can be explained based on the indicator that
teachers and students agree that Google Classroom can
be used to communicate and share relevant information,
discuss, present, and assess assignments. It can also ease
discussion and improve teachers and students to make
creative and innovative biology digital learning
media. Google Classroom also provides usefulness for
teachers and students during online biology learning to
manage classes and distribute questions and teaching
materials (Suhada et al.,, 2020; Yanny, 2021)
Respondents said those benefits are felt in topics like the
diversity of life and plants and animal tissue.
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Advantageous in biology online 38
learning because studentand R 35
teacher are able to use biology 19

digital learning media creatively r 5
and innovatively. 3

Can ease to respond opinions or 49
give objections to friends or teacher A— 8
explanations during biology online B>

learning. 0

35
Can be used to present learning

outcomes clearly and attractively
during biology online learning.

R 27
19

B 11

B s

Not only provides study materials

32
but also helps manage class 8_ 43
assessments during biology online F 14
3

learning.
Not only can be used to 59
communicate but also to share O_ 41
relevant information during biology 0
online learning. 0
Strongly Agree H Agree

Neither Agree Nor Disagree
m Strongly Disagree

m Disagree

Figure 9. Technology acceptance: teacher and student
perceived usefulness of WhatsApp (%).

Figure 9 presents the data of respondents who
answered about social media WhatsApp. Most of them
agreed with the usefulness of WhatsApp as the medium
for online biology learning. The benefit of WhatsApp is
that it can be used to communicate and share relevant
information, and discuss, present, and evaluate students’
assignments during online biology learning. Besides,
teachers and students can use digital media creatively
and innovatively related to other aspects related to
biology. Online biology learning using WhatsApp gives
usefulness for the user, which is teachers and student, to
communicate and control the learning activity easily
during online learning through existence WhatsApp
Groups (Khasanah et al., 2021). The usefulness of
using WhatsApp for online biology learning could be felt
on topics like viruses, bacteria, fungi, and biotechnology.
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Advantageous in biology online 43
learning because studentand R 33
teacher are able to use biology 17

digital learning media creatively Bl 7
and innovatively. 0

Can ease to respond opinions or 47
give objections to friends or 7_ 37
teacher explanations during

biology online learning. ? 10
Can be used to present learning B 33 50

outcomes clearly and
attractively during biology | JE
online learning. 0

13

Not only provides study 37
materials but also helps manage _2730

class assessments during 3
biology online learning. I 3

Not only can be used to 53
communicate but also to share _17 21

relevant information during B
biology online learning. 0

Strongly Agree m Agree
Neither Agree Nor Disagree = Disagree
m Strongly Disagree

Figure 10. Technology acceptance: teacher and student
perceived usefulness of Zoom Meetings (%).

Figure 10 shows questionnaire results about the
perceived usefulness of using Zoom Meetings for video
conferencing during online  biology learning. Most
teachers and high school students in Indonesia agree that
online biology learning using Zoom Meetings is helpful
to the user. It can be used to communicate and share
learning materials, and discuss, present, and evaluate
assignments during online biology learning. Zoom
Meetings can stimulate students and teachers to be
creative and innovative in online biology learning
because of the existence of video and audio (Haryeni
Tamin, 2021). Respondents think Zoom Meetings are
appropriate for biological topics requiring many
explanations and presentations like the food chain,
biotechnology, translation, mutation, echinoderms, cells,
and tissues.
C. Result of Technology Acceptance based on

Attitude Toward Using (ATU)

The result of technology acceptance based on the
attitude toward using Google Classroom, WhatsApp and
Zoom Meeting is presented in the following data.

490

Afifah, Marini Alif & Pratiwi, Muji Sri: Evaluation of Online Biology Learning



BICEdU

Berkala Dimiah Pendidikan Biologt

Can make students and teachers
enjoy the biology online learning 32
as they still carry out science
process skills (observing, 0
classifying, communicating, 0
asking, etc).

Had a positive impact on the
user's skill in technology through
biology online learning. | JE!

Can increase the ability to create 39

original content for assignments, SR 39

papers, or videos during biology
online learning. -0 8

Can increase students teamwork
in a group with the ability to think 32

symbolically and understand _21 37
imaginative things so that 8
students are able to understand H
biology through online learning.
42
Suitable for biology online 8_ 47
learning. e
0
Strongly Agree m Agree

Neither Agree Nor Disagree m Disagree
m Strongly Disagree
Figure 11. Technology acceptance: attitudes of teachers
and students toward online biology learning using
Google Classroom (%).

Based on the data presented in Figure 11, it is known
that most of the respondents agree that Google
Classroom is acceptable and suitable for use as a medium
for online biology learning. Online biology learning
using Google Classroom could increase teamwork
between students in a group with the ability to think
symbolically and understand imaginative things so that
students could understand biology through online
learning. Google Classroom also increases the ability to
make original content through assignments, positively
impacts the skill of using technology, and makes students
and teachers enjoy online biology learning because they
still do science process skills virtually. Respondents also
explained the impact received from learning biology
online using Google Classroom. It is more interesting
because it could serve interesting, easy-to-use videos, is
less time-consuming, and is flexible to give feedback on
assignments, assessments, and evaluations. The student
could submit their tasks efficiently and recall the
previous materials easily, thus motivating the student to
study. Google Classroom, as an LMS for online biology
learning, is designed to have complete features to support
teachers and students in their online learning (Leny
Dhianti, 2021; Surya Listya Yudhana & Andhyka
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Kusuma, 2021). However, respondents also responded
that online biology learning using Google Classroom is
boring and slows the communication between teachers
and students.

Can make students and teachers 35
enjoy the biology online learning as [ 35
they still carry out science process 22

skills (observing, classifying, r 5
communicating, asking, etc). 3

41

Had a positive impact on the user's [ 30
skill in technology through biology 22
B s

online learning.

Can increase the ability to create 35

original content for assignments, SR 30

papers, or videos during biology
online learning. H 14

Can increase students teamwork in
a group with the ability to think 51

symbolically and understand 8_ 35
imaginative things so that students i3
are able to understand biology f3
through online learning.
49
P 32
Suitable for biology online learning. 14
| JE]
| ]
Strongly Agree H Agree
Neither Agree Nor Disagree  m Disagree

m Strongly Disagree

Figure 12. Technology acceptance: attitudes of teachers
and students toward online biology learning using
WhatsApp (%).

Based on data presented in Figure 12, respondents
mostly agree that WhatsApp is suitable for online
biology learning. Through WhatsApp, teachers and
students could increase teamwork between students in a
group with the ability to think symbolically, and
understand imaginative things so that they know biology
through online learning. WhatsApp also improves the
user’s ability to make original content through
assignments, has a positive impact in using technology,
and does science process skills virtually. Respondents
explained their attitude toward using WhatsApp as a
medium for online biology learning. It is suitable for a
online biology learning medium because WhatsApp is an
affordable platform. Communication becomes easier
because students and teachers are both familiar
with WhatsApp. Neither do students and teachers need to
download other learning applications so that students are
more motivated to learn, innovate, and be creative. But
the negative impact of online biology learning using
social media is learning feels boring and hard to
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understand some biology materials because learning
using WhatsApp is only conducted via chat. WhatsApp,
as an application to support online biology learning, ease
teacher to deliver the materials and motivate the student
to study through online learning because of the
accessible communication, but not compelling enough
because the learning materials are only delivered in
written (Br Halawa, 2021; Sari et al., 2021).

Can make students and teachers 47
enjoy the biology online learning as Y 30
they still carry out science process 17
skills (observing, classifying, Bl 7
communicating, asking, etc). 0

47
A 40

7
. 7
0

Had a positive impact on the user's
skill in technology through biology
online learning.

Can increase the ability to create 53

original content for assignments, _2023
papers, or videos during biology 0
online learning. | I

Can increase students teamwork in a 47
group with the ability to think P 27
symbolically and understand 13

imaginative things so that students [l 13

are able to understand biology... 0

50
A 33
13

B3
0

Suitable for biology online learning.

Strongly Agree
Neither Agree Nor Disagree
m Strongly Disagree

m Agree
m Disagree

Figure 13. Technology acceptance: attitudes of teachers
and students toward online biology learning using Zoom
Meetings (%).

Based on Figure 13, most respondents strongly agree
that Zoom Meetings are suitable for online biology
learning.  Online  biology learning  using Zoom
Meetings could increase teamwork, think symbolically,
and understand imaginative things so that students could
understand biology through online education. Zoom
Meetings motivate teachers and students to make original
content through assignments, positively impact
technology use, and practice science process skills
virtually. Zoom Meetings provides visualization of
biological theories. The explanations also become clearer
via share screens or direct answers from the teacher so
that online biology learning becomes more
understandable. Students can discuss virtually when
teaching is in progress by asking or responding to the
teacher or friend's explanation, so the information
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obtained becomes more detailed. Online biology learning

using Zoom Meetings could maximize teachers to deliver

the materials virtually through real-time communications

or synchronous (Aminah et al., 2021).

d. Result of Technology Acceptance based on
Behavioral Intention to Use (BITU)

The result of technology acceptance based on the
behavioral intention of using Google Classroom,
WhatsApp and Zoom Meeting is presented in the
following data.

45
Suitable for biology online learning R 34
because it does not require special ICT 16
skills to operate. .0 5
Effective for facilitate biology online 47
learning because it develops learning _18 29
awareness, skills in high order thinking, 3
and critical thinking. 3
Suitable for supporting biology online 45
learning because it can create s 20
interactions with biological objects 11
(living things and other aspects of life) [l 13
virtually through information in... £s
Biology online learning becomes more
effective because the platform can store R 34
various information as biology learning 8
resources that can be accessed again 0
later. 0
42
Good platform for biology online _21 34
learning in the future. I3
0
Strongly Agree m Agree
Neither Agree Nor Disagree m Disagree

m Strongly Disagree

Figure 14. Technology acceptance: teacher and student
to behavioral intention to use Google Classroom for
online biology learning (%).

Based on the data in Figure 14, most respondents
agree to use Google Classroom as a medium for online
biology learning in the future. Google Classroom can be
used as online learning media for biology in the next
time because it is more effective and flexible in timing,
distribution, and storage of learning materials (Suhada et
al., 2020; Yanny, 2021). As the indicators written in the
questionnaire, online biology learning will become more
effective because Google Classroom could keep various
information as a biology learning source that can be
accessed again later, make interaction with biological
objects virtually through information from digital media,
provide good facilities to develop learning awareness and
skills in high order thinking and critical thinking. Google
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Classroom also does not require any special ICT skills to
operate. According to the respondent’s opinion, Google
Classroom is suitable for almost every biological topic,
such as metabolism, hormonal, circulatory, and excretory
systems.

Suitable for biology online 57

learning because it does not 8_ 30
require special ICT skills to B
0

operate.
Effective for facilitate biology 35
online learning because it P 26
develops learning awareness, 16
skills in high order thinking, and M 3
critical thinking. 0
Suitable for supporting biology 41
online learning because itcan N 38
create interactions with biological 8
objects (living things and other [N 14
aspects of life) virtually... 0
Biology online learning becomes 49
more effective because the P 35
platform can store various 11

information as biology learning Bl 5
resources that can be accessed... 0

35
Good platform for biology online * 43

learning in the future. M s
0
Strongly Agree m Agree
Neither Agree Nor Disagree m Disagree

m Strongly Disagree

Figure 15. Technology acceptance: teacher and student
behavioral intention to use WhatsApp for online biology
learning (%).

In Figure 15, respondents agree to use WhatsApp as
online biology learning media in the future. Online
biology learning will become more effective because
WhatsApp could save information as a biology learning
source, interact with biological objects virtually, and
provide an excellent facility to develop learning
awareness and skills in high-order thinking and critical
thinking. Besides, WhatsApp does not require any
special ICT skills to operate. WhatsApp is effectively
used as a medium for online biology learning because it
gives room for teachers and students to develop their
creativity and abilities in virtual learning (Daheri et al.,
2020). Biological topics suitable for learning by
WhatsApp are the topics that relate to the environment
and daily life, such as the immune system, viruses, drugs,
and evolution.
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50
I 33
Suitable for biology online 10
learning because it does not require = g
special ICT skills to operate.

Effective for facilitate biology 33
online learning because it develops [N 33
learning awareness, skills in high 30
order thinking, and critical .0 3
thinking.
Suitable for supporting biology 40
online learning because itcan NN 43

create interactions with biological B 13
objects (living things and other 0
aspects of life) virtually through...

Biology online learning becomes 37
more effective because the 10
platform can store various

information as biology learning .-3 13
resources that can be accessed...

37
P 43
10
Good platform for biology online O- 10
learning in the future.

Strongly Agree
Neither Agree Nor Disagree
m Strongly Disagree

mAgree
m Disagree

Figure 16. Technology acceptance: teacher and student
behavioral intention to use Zoom Meetings for online
biology learning (%).

Based on the data shown in Figure 16, most
respondents agree to use Zoom Meetingsas a future
online biology learning platform. Zoom Meetings could
save biology learning sources, interact with biological
objects virtually through digital media, and provide an
excellent facility to develop learning awareness and
skills in high-order thinking and critical thinking.
Besides, Zoom Meeting does not require any special ICT
skills to operate. Online biology learning with Zoom
Meetings is effective to be used as the following online
learning media; the learning activity could be done
properly because the teacher can show biological objects
obviously through virtual learning (Akhirman, 2021;
Haryeni Tamin, 2021; Hikmat et al., 2020). It is related
to biological topics containing complex explanations and
is suitable for learning through Zoom Meetings, such as
mitosis and meiosis, enzymes and metabolism, digestive
system, and circulatory system.
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CLOSING
Conclusion

The conclusion reached from this research is there is
no difference between the perceptions of teachers and
students who had done online biology learning on
different platforms based on acceptance model
technology (TAM). There are four aspects of TAM:
easefulness, usefulness, attitude, and behavioral intention
to use technology tested through questionnaires for
teachers and students who had done online biology
learning on different platforms. Based on the research
results, respondents agree that all aspects of online
biology learning using Google Classroom as LMS,
WhatsApp as social media, and Zoom Meetings as a
video conference application is easy-to-do and
advantageous for users during online biology learning. It
is also accepted and suitable for future online biology
learning.
Suggestion

Other research related to online biology learning in
Indonesia is needed. Studying the influence of the
different platforms for online biology learning is also
necessary to look at student learning outcomes.

REFERENCES

Akhirman, A. 2021. Pengaruh Aplikasi Zoom Kuliah
Daring Terhadap Minat Belajar Mahasiswa
Program Studi Manajemen Fakultas Ekonomi —
UMRAH Pada Masa Pandemi Covid 19. Bahtera
Inovasi, 3(2), 103-109.
https://doi.org/10.31629/bi.v3i2.3327

Alzahrani, L., & Seth, K. P. 2021. Factors Influencing
Students’ Satisfaction with Continuous Use of
Learning Management Systems during The Covid-
19 Pandemic: An Empirical Study. Education and
Information  Technologies, 26(6), 6787-6805.
https://doi.org/10.1007/s10639-021-10492-5

Aminah, S., Radita, N., & Widodo, S. 2021.
Eksperimentasi Pembelajaran Daring dengan
Video Conference pada Program Studi Teknik
Informatika di Masa Pandemi. Teknika, 10(1), 37-
42. https://doi.org/10.34148/teknika.v10i1.323

Br Halawa, M. V. 2021. Efektivitas Pemanfaatan
Platform Media Sosial dalam Pembelajaran
Praktikum Secara Daring. Attractive : Innovative
Education Journal, 3(1), 52.
https://doi.org/10.51278/aj.v3i1.216

Daheri, M., Juliana, J., Deriwanto, D., & Amda, A. D.

Vol. 12 No. 2 Tahun 2023 Hal: 484-495

https://ejournal.unesa.ac.id/index.php/bioedu

2020. Efektifitas WhatsApp sebagai Media Belajar
Daring. Jurnal Basicedu, 4(4), 775-783.
https://doi.org/10.31004/basicedu.v4i4.445

Dewi, W. A. F. 2020. Dampak Covid-19 terhadap
Implementasi Pembelajaran Daring di Sekolah
Dasar. Edukatif: Jurnal Ilmu Pendidikan, 2(1), 55-
61. https://doi.org/10.31004/edukatif.v2i1.89

Hadiyati, K. P., Suprapto, P. K., & Kamil, P. M. 2019.
Pengaruh  Model Pembelajaran  Connecting,
Organizing, Reflecting, Extending (CORE)
terhadap Kemampuan Berpikir Kritis. (JPB) Jurnal
Pembelajaran Biologi: Kajian Biologi Dan
Pembelajarannya., 6(2), 77.

Haryeni Tamin. 2021. Persepsi Mahasiswa Sastra
terhadap Pembelajaran Daring melalui Aplikasi
Zoom. Jurnal Onoma: Pendidikan, Bahasa, Dan
Sastra, 7(1), 132-143.
https://doi.org/10.30605/onoma.v7il.610

Hikmat, Hermawan, E., Aldim, & Irwandi. 2020.
Efektivitas Pembalajaran Daring Selama Masa
Pandemi Covid-19 : Sebuah Survey Online. Digital
Library, UIN Sunan Gung Djati, Bandung. Diakses
dari http://digilib.uinsgd.ac.id/30625/

Holden, R. J., & Karsh, B. T. 2010. The Technology
Acceptance Model: Its past and its future in health
care. In Journal of Biomedical Informatics 43(1),
159-172. https://doi.org/10.1016/j.jbi.2009.07.002

Ifadah, E., & Muji, P. S. 2022. The Effectiveness of
Electronic Learning on Biology Lesson to Improve
Digital Literation of Student. BioEdu: Berkala
llmiah Pendidikan Biologi, 11(1), 228-239.
https://ejournal.unesa.ac.id/index.php/bioedu

lka, O. H., & Sri, S. W. 2020. Pembelajaran Daring
Sebagai Upaya Study From Home (SFH) Selama
Pandemi  Covid 19. Jurnal Pendidikan
Administrasi Perkantoran (JPAP), 8(5), 496-503.

Jayawardana, H. B. A. 2017. Paradigma Pembelajaran
Biologi di Era Digital. Jurnal Bioedukatika, 5(1),
12.
https://doi.org/10.26555/bioedukatika.v5il1.5628

Khasanah, K., Nasan, E., & Jus’aini, J. 2021. Efektifitas
Media Whatsapp Group dalam Pembelajaran
Daring. Akademika, 10(01), 47-75.
https://doi.org/10.34005/akademika.v10i01.1339

Kraleva, R., Sabani, M., & Kralev, V. 2019. An Analysis
of Some Learning Management Systems.
International Journal on Advanced Science,
Engineering and Information Technology, 9(4),
1190-1198.
https://doi.org/10.18517/ijaseit.9.4.9437

Lai, P. 2017. the Literature Review of Technology
Adoption Models and Theories for the Novelty
Technology. Journal of Information Systems and

494

Afifah, Marini Alif & Pratiwi, Muji Sri: Evaluation of Online Biology Learning



BICEdU

Berkala Dimiah Pendidikan Biologt

Technology Management, 21-38.
https://doi.org/10.4301/s1807-

17752017000100002

Leny Dhianti. 2021. Efektivitas Blended Learning
Berbasis LMS dalam Pembelajaran Matematika.
Jurnal Riset Pembelajaran Matematika Sekolah,
5(1), 80-84. https://doi.org/10.21009/jrpms.051.10

Lisman, F., Primawati, P., Waskito, W., & Sari, D. Y.
2021. Kelebihan dan Kekurangan Sistem
Pembelajaran Daring dari Perspektif Guru dan
Siswa di SMK 2 Payakumbuh. Jurnal Vokasi
Mekanika (VoMek), 3(1), 72-76.
https://doi.org/10.24036/vomek.v3i1.179

Oktaviani, D. N., Sholikhakh, R. A., & Lestiana, H. T.
2018. Persepsi Mahasiswa Terhadap Kepraktisan
Learning Management System (LMS) Moodle
Berbasis Teori Behaviorisme. Union: Jurnal
llimiah Pendidikan Matematika: Jurnal Ilmiah
Pendidikan Matematika, 6(3), 307.
https://doi.org/10.30738/union.v6i3.2932

14(1),

Reid, L. 2019. Learning Management Systems: The
Game. Global Journal of Human-Social SCience:
G Linguistics & Education, 19(6), 1-14.
https://globaljournals.org/GJHSS_Volumel9/1-
Learning-Management-Systems.pdf

Sadikin, A., & Hamidah, A. 2020. Pembelajaran Daring
di Tengah Wabah Covid-19:(Online Learning in
the Middle of the Covid-19 Pandemic). Biodik:
Jurnal llmiah Pendidikan Biologi, 06(02), 214—
224. https://online-journal.unja.ac.id/biodik

Santosa, J. A. 2021. Motivasi Peserta Didik dalam
Mengikuti Pembelajaran Pjok di Masa Pandemi
Covid-19. Jurnal llmu Keolahragaan Undiksha,
9(2), 75. https://doi.org/10.23887/jiku.v9i2.31241

Sari, A. L., Hasmalena, H., & Laihat, L. 2021.
Penggunaan Media Sosial Whatsapp pada
Pembelajaran Daring di Kelas | SDN 25 Indralaya.
Jurnal Inovasi Sekolah Dasar, 8(1), 48-55,
https://doi.org/10.36706/jisd.v8i1.14366

Sudarisman, S. 2015. Memahami Hakikat dan
Karakteristik Pembelajaran Biologi dalam Upaya
Menjawab Tantangan Abad 21 serta Optimalisasi
Implementasi  Kurikulum 2013. Jurnal Florea,
2(1), 29-35.

Suhada, I., Kurniati, T., Pramadi, A., & Listiawati, M.
2020. Pembelajaran Daring Berbasis Google
Classroom Mahasiswa Pendidikan Biologi pada
Masa Wabah Covid-19. Jurnal Pembelajaran
Daring, 2019, 1-9.
http://digilib.uinsgd.ac.id/30584/

Supriyatin, T., & Asih, D. A. S. 2021. Efektivitas
Pembelajaran dalam Jaringan (Daring) selama
Pandemi Covid-19 di SMAN 20 Jakarta. Research

Vol. 12 No. 2 Tahun 2023 Hal: 484-495

https://ejournal.unesa.ac.id/index.php/bioedu

and Development Journal of Education, 7(2), 455.
https://doi.org/10.30998/rdje.v7i2.10567

Surata, I. K., Sudiana, I. M., & Sudirgayasa, I. G. 2020.

Meta-Analisis  Media  Pembelajaran  pada
Pembelajaran Biologi. Journal of Education
Technology, 4(1), 22,

https://doi.org/10.23887/jet.v4i1.24079

Suriadi, H. J., Firman, F., & Ahmad, R. 2021. Analisis
Problema  Pembelajaran  Daring  Terhadap
Pendidikan Karakter Peserta Didik. Edukatif:
Jurnal  llmu  Pendidikan, 3(1), 165-173.
https://doi.org/10.31004/edukatif.v3il.251

Suriyanti, Y. 2021. Hubungan Pembelajaran Daring
Terhadap Minat Belajar Siswa SMA. Jurnal
Educatio FKIP  UNMA, 7(2), 477-481.
https://doi.org/10.31949/educatio.v7i2.1076

Surya Listya Yudhana, A., & Andhyka Kusuma, W.
2021. Kelebihan dan Kekurangan Pembelajaran
Jarak Jauh Atau E-Learning dan Learning
Management  System  (LMS)  Menggunkan
Pendekatan Literature Review, dan User Persona.
Jurnal  Health  Sains, 2(9), 1617-1628.
https://doi.org/10.46799/jsa.v2i9.303

Tondang, Y. S., & Arwita, W. 2020. Pemanfaatan
Internet sebagai Sumber Pembelajaran Biologi.
Jurnal  Pelita  Pendidikan, 8(2), 151-159.
https://doi.org/10.24114/jpp.v8i2.15298

Triana, D., & Yuliani. 2018. Pengembangan Media
Pembelajaran Biologi Berbasis CD Interaktif pada
Materi Jaringan Tumbuhan untuk Meningkatkan
Hasil Belajar Siswa. BioEdu: Berkala lImiah
Pendidikan Biologi, 7(3), 577-585.
https://ejournal.unesa.ac.id/index.php/bioedu/articl
e/view/28904

Vukovi¢, M., Pivac, S., & Kundid, D. 2019. Technology
Acceptance Model for the Internet Banking
Acceptance in Split. Business Systems Research,
10(2), 124-140. https://doi.org/10.2478/bsrj-2019-
022

Yanny, A. 2021. Pengaruh aplikasi google classroom
terhadap kepuasan mahasiswa menerima mata
kuliah pengembangan diri. Jurnal Akuntansi,
Manajemen Dan Illmu Ekonomi, 01(02), 1-7.
http://www.journal.cattleyadf.org/index.php/Jasmi
en/article/view/52%0Ahttp://www.journal.cattleya
df.org/index.php/Jasmien/article/download/52/73

Yucel, A., Gulbahar, U., & Yasemin, Y. 2013.
Technology Acceptance Model: A Review of the
Prior Predictors. Ankara Universitesi Egitim
Bilimleri  Fakultesi Dergisi, 46(1), 89-109.
https://doi.org/10.1501/egifak_0000001275

495

Afifah, Marini Alif & Pratiwi, Muji Sri: Evaluation of Online Biology Learning



