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Distance learning during this pandemic really needs teaching media, especially on

abstract science material. This study aims to investigate the teacher's needs for
Science Learning Multimedia (SLM) to Improve Critical Thinking Elementary
School Students. First, a survey was adopted to 156 teachers from several
elementary schools in Jakarta to explore the extent to which the need for SLM was
selected by purposive sampling. Second, semi-structured interviews with 10
teachers to obtain direct and valid information. This research focuses on certain
aspects, namely 1) Types of media commonly used. 2) Classification of material
that is difficult for students to understand, 3) teachers' perceptions about the need
for using science learning multimedia to support science learning and 4) teachers'
perceptions about the need for using science learning multimedia to support
students' critical thinking. Data were examined using quantitative and qualitative
methods. In addition, interview analysis resulted in emerging themes related to
several conditions raised by teachers to use SLM effectively. These conditions
include 1) SLM material, 2) SLM interactivity, 3) ease of use, 4) and the approach
used. Findings show that most teachers agree to develop effective and flexible
media in exploring abstract science concepts so that students' critical thinking skills
increase. This SLM also needs to pay attention to the above conditions. In
conclusion, interactive multimedia based on scientific inquiry in science learning is
feasible to be developed and applied in the teaching and learning process. This
research can also be a reference and input for educators, especially elementary
school teachers in creating models and learning media that are active and fun.
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INTRODUCTION

The ability to think critically is one of the components of 21st-century skills which
consist of 4C, namely critical thinking, creative, collaborative, and communicative. This
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thinking ability can be integrated with learning in elementary schools, one of which is
the science content, which is learning that involves students actively in seeking and
developing knowledge. In addition, in science learning, students are expected to actively
seek and find concepts, be able to analyze a problem, actively discuss, dare to speak to
convey ideas, be able to write work results as reports, and be able to read and convey
work results. This is in line to learn science, which requires students to be able to do and
find something. To achieve these goals (Duchovicova et al., 2019; Lewis & Smith,
1993).

The above statement is in line with (Ampuero, 2015; Atabaki, 2015; Beavers, 2017;
Boluk, 2017; Buckley, 2015) which shows that critical thinking skills need to be
integrated into authentic and meaningful learning where students are invited to a
problem and they are accustomed to solving problems based on the perspectives and
solutions of their thinking. Even research (Boluk, 2017) shows that critical thinking
skills can reflect the sustainable development goals of 2030. In addition, research
(Butler, 2017) stated that critical thinking ability is a better predictor of life decisions
from science and intelligence because someone who can think critically can perform
analysis, interpretation, inference in solving a problem based on existing facts and
concepts. Thus, the above research indicates that critical thinking skills are very
important to be trained from an early age so that it is embedded and cultured in children.

Since the COVID-19 pandemic, the Government has issued a study-from-home policy.
As a result, students cannot learn directly in class and are limited in communication with
teachers and other students. This causes students to be bored with learning. Moreover, it
is reinforced by the limitations of teachers in delivering abstract knowledge, forcing
students to lack mastery of the material. Therefore, a driving force is needed to move
students so that they are enthusiastic about learning so that they can have learning
achievement (Dhawan, 2020; Widodo et al., 2020).

Based on the above problems, the researcher wants to analyze more deeply how we as
educators can develop students' critical thinking skills even in this era of the COVID-19
pandemic. Of course, this is very complicated. Learning from home is certainly different
from learning activities at school. In addition, learning activities must also be supported
by learning media to facilitate students in understanding the material, especially in
science learning. In the context of science learning in elementary schools, especially in
class V, the subject matter is very difficult for students to understand if it is only
conveyed verbally. Some of these materials include the respiratory system, digestive
system, and blood circulation. If students' understanding is lacking, of course, it will not
stimulate their reasoning power. The presence of the media can be the right solution as a
communication tool in the science learning process, it is said because the media is able
to provide a concrete learning experience so that it is easy for students to understand
(Booth, 2016; Kim, 2019; Yosso, 2020). Media can provide opportunities for students
to explore the material more broadly so that their thinking skills will develop. (Rihatno
& Nuraini, 2017; Wuryan & Yufiarti, 2017). Indirectly, the use of media in the learning
process increases the effectiveness of the role of teachers to students.
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As knowledge and technology advance, the media has developed into multimedia.
Multimedia can facilitate students with various learning styles (auditory, visual,
kinesthetic) (Cahyana et al., 2017; Huang, 2019; Shangguan, 2020; Xu, 2016). Research
(Amaliyah, 2018; Husein, 2019; Pardjono, 2020; Prabowo, 2018; Riza, 2018;
Samaniego-Mena, 2020) it has been proven that the role of multimedia can facilitate
conceptual understanding and can increase children's concentration. Most of the
research was carried out on middle and high-level students in the field of science and
several other fields. However, it is possible that multimedia can be applied to students of
elementary school age. On research (Knorzer et al., 2016; Yi et al., 2019) states that
there is a positive relationship between openness to experience and learning outcomes
which indicates that students are more open and perform better in multimedia-based
learning. In addition, multimedia is the latest learning paradigm. Interactive multimedia
is a media that combines text, graphics, audio, video, and animation and its appearance
to be able to convey information clearly and have interactivity to its users. In line with
research (Farkhadov, 2017; Morris & Lambe, 2017; Sausan et al., 2020) has proven that
multimedia-based learning is a new orientation in today's education. The results indicate
that online learning with multimedia shows a new way compared to traditional learning.
Research can be used as an input that multimedia technology is a new orientation in
education and is different from conventional approaches. Through interactive learning
media, it allows students to be more interested, easier to understand the material, and
affects their thinking ability to be more active, creative, and analytical on the material
they are learning independently.

In line with the research conducted (Bron & Barrio, 2019; Liu, 2003; Sudarsono et al.,
2022) shows that multimedia can affect a person's high-level cognitive skills such as
problem-solving, hypothesis testing, decision making, evaluation, and self-reflection. In
this study, samples were taken in stratified levels ranging from higher education,
secondary education, to basic education. The results show that multimedia can indeed
affect students' cognitive skills as long as multimedia development is based on a student-
centered approach, for example, problem-solving. It's just that this study was not
explained explicitly, the number of samples taken so that it did not show contextual
effectiveness. Further research (Erdem & Adiguzel, 2019) shows that the principle of
multimedia development must be in line with the development and cognitive load of
students. A person will learn more easily in an environment where graphics (images,
visuals) and audio narration are presented simultaneously, than in an environment with
graphics and written words only. (Oberfoell & Correia, 2016). Of course, this is very
much following the existence of multimedia which combines text, graphics, audio,
video, and animation so that it can inform messages clearly and attractively. Despite
this, research is being done(Erdem & Adiguzel, 2019) using the literature review
method so that the research results still have to be strengthened by empirical action. In
line with research (Hamidi et al., 2011; Heiney et al., 2019; Mitra & McEligot, 2018;
Scheiter et al., 2018; Singh Shilpa & Mishra Sunita, 2016) stated that the use of
sustainable multimedia-based case studies provides a successful platform for improving
didactic content learning and the development of critical thinking for primary school-
aged children. This is because the use of multimedia in elementary schools can make
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learning realistic and fun (Budiarto et al., 2020; Dalacosta et al., 2009). In addition,
interactive multimedia can attract and motivate students to learn so that learning will
feel more contextual and fun (Sun & Jiang, 2015; Wang, 2018).

In his research (Skuballa et al., 2018), he tried to compare two types of meaningful
multimedia-based learning, namely how the effectiveness of multimedia learning that
involves cognitive activity with multimedia that combines cognitive and behavioural
activities. The two lessons tested were effective when cognitive activity was promoted in
terms of selecting, organizing, and integrating multimedia information. The results
showed that multimedia which involved cognitive activities were more effective than
multimedia which combined cognitive and behavioural activities. The integration of the
information presented by multimedia will involve a person's cognitive skills, but not
their behaviours. Even research (Djamas et al., 2018) clearly shows that interactive
multimedia can improve students' critical thinking skills. In this case, the researcher
integrates the game into multimedia to attract their attention so they can concentrate
more. However, the sample of this study is very limited, namely 30 students, so it must
be strengthened by further empirical research. Thus, the existence of multimedia can
affect a person's cognitive abilities.

In addition, research (Lai et al., 2019; Syawaludin, 2019) shows that augmented reality-
based multimedia can improve students' critical thinking skills. The existence of this
multimedia can make it easier to understand concepts, analyse data, and make it easier
for them to connect the concept of material contained in the media (Oktaweri, 2019) has
researched field needs analysis of multimedia-based learning. The research findings
show that games-based interactive multimedia needs to be developed based on several
factors, namely: a) Students' lack of High Order Thinking Skills. b) creativity,
innovation, and student activities in physics learning are still far from ideal. c) The
physics of learning conditions are not optimal in the use of ICT-based teaching
materials. d) It is necessary to develop interactive multimedia teaching materials aided
by games. The results of the preliminary studies conducted (Oktaweri, 2019) show that
interactive multimedia has the potential to improve students' High Order Thinking Skills
abilities. Further research(Amir, 2018) shows that multimedia can improve students'
critical thinking skills in terms of analyzing data, proposing assumptions, verifying,
drawing conclusions, and testing the validity of arguments. The responsiveness and
motivation of students' mathematics learning are also positive because multimedia has
interactive video displays and complete material, while students feel that the learning
process is not limited by time and space. Of course, this shows the advantages of
multimedia itself for students. Research (Gandri, 2019; Hanggara & Suhaeti, 2019; Lauc
et al., 2020; SAPUTRI et al., 2018). It has also been proven that the use of multimedia
in learning can improve students' critical thinking.

Furthermore, the researcher also examines whether this interactive multimedia can be
applied to students of elementary school age or not. Some relevant studies prove that
multimedia learning can be used in elementary school-age children (Rachmadtullah et
al., 2019; SAPUTRI et al., 2018) has proven that the role of multimedia has a positive
significance applied to students of elementary school age. This is because the integration
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of graphics, text, images, sound, and animation makes learning more concrete, fun, and
can increase student activity. Of course, this multimedia concept supports Piaget's theory
regarding the cognitive development of elementary school students which is still in the
concrete operational stage. Thus, multimedia can be used in elementary school-age
students. Furthermore, the researcher also analyzed the role of interactive multimedia in
the science subject matter in elementary schools (D Rohendi, N Sumarna, 2017; Djabba
et al., 2019; Irfan et al., 2019; Qistina, 2019; Shah & Khan, 2015). It has been proven
that this research has proven that interactive multimedia can be applied to science
learning and can even affect science learning outcomes. This research uses PowerPoint
as the basis for multimedia and the target is elementary school students.

(Sahronih et al., 2019) stated that interactive multimedia has the biggest role to be used
as an alternative media for science learning in elementary schools. In his research, he
has conducted a meta-analysis study of journal compilations in the 2009 - 2018 period
to analyze the use of interactive multimedia in science learning in elementary schools.
The results showed that the type of interactive learning media that had the greatest
influence in increasing the understanding and achievement of elementary school
students was interactive multimedia. The concentration of science the subject that has
the greatest measure of influence is science. This is in line with research (Qistina, 2019;
Wu & Tai, 2016) which has proven that multimedia in science learning can improve
student science learning outcomes. The results of this study indicate that there is an
effect of multi-sensory integrated multimedia information technology learning on
student motivation and learning outcomes as well as providing references for teachers
who apply information technology integrated learning and promotion of related
educational units.

In contrast to previous studies, researchers will develop interactive multimedia based on
Scientific Inquiry to improve students' critical thinking skills in science learning.
Scientific Inquiry was chosen because it aims to train students' abilities in researching,
explaining phenomena, and solving problems scientifically. In this case, students will
undergo a process of how knowledge is created. Through this model, students will
realize that science is tentative and dynamic because science is always developing
continuously (Joyce, B. and Weil, n.d.; Siddiqui, 2013). Therefore, something is
currently believed to be true, one day it may not be true or change. Therefore, in
multimedia based on scientific inquiry, students will be invited to carry out various
scientific methods or the inquiry process to find a concept through inductive thinking.
This activity will challenge students' ability to analyze a concept. If students are
accustomed to doing the inquiry process correctly, their critical thinking skills will begin
to develop.

Based on the state of the art analysis above, researchers are interested in conducting
field analysis related to interactive multimedia in science learning in elementary schools.
This study aims to explore the perceptions and experiences of teachers in teaching
science to students and the scope of the media needed to help them teach science to
students. This study shows a uniqueness that is different from the previous one where
the research subjects are elementary school teachers and the research method uses
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descriptive qualitative and the sample population in the Jakarta area is certainly different
from the socio-economic and emotional background of previous studies. This research is
important to study because it is a preliminary study for further development research.

a.  What are teachers' perceptions of the media in science learning ?

b. What are teachers' perceptions of the classification of science material that is
difficult for students to understand ?

c. What are teachers' perceptions about the need for using Science learning
multimedia to support science learning?

d. What are teachers' perceptions about the need for using Science learning
multimedia to support students' critical thinking?

Literature Review

SLM is very useful when used in the learning process. They can improve the teaching
and learning process and facilitate students’ critical reasoning towards the material being
taught. This SLM can be used independently and classically with teacher guidance. This
section introduces SLM and critical thinking skills and discusses teachers' perceptions of
SLM.

Science Learning Multimedia

It is written that multimedia is a combination of digitally manipulated text, photos,
graphic art, sound, animation, and video elements (Clark & Mayer, 2016). In this case,
multimedia means combining various types of media. Multimedia is also defined as a
form of presentation of material that uses words and images. “Multimedia is define as
the presentation of material of material using both words and pictures” (Lawson &
Mayer, 2021; Mayer, 2009, 2014).The words referred to are in the form of written text
or spoken directly, while the images in question are in the form of graphics, illustrations,
maps, animations, and videos. In this case, multimedia means combining at least two or
more existing media types.

Science as a special way to know about nature based on observation and
experimentation, while knowledge that is not based on empirical evidence of nature is
not part of science. Science has also been taught since elementary school age in the form
of IPA (Natural Science) content. In the science learning process, it should teach as
scientists discover science using process skills such as observing, classifying,
communicating results, measuring, and inferring, and conducting experiments (B,
Lawrence Flick, 2007; Fazio et al., 2020). However, in certain material concepts,
science really needs media to facilitate students' understanding. Of course, science
learning multimedia must be able to stimulate students' critical thinking scientifically so
that it can support science learning.

Critical Thinking

The world of education is always evolving and now in the teaching and learning process,
students should not be treated like sponges in the classroom absorbing knowledge from
the teacher, without being given the opportunity to ask questions, conduct assessments
or investigations, and be treated with disrespect. Respect is a moral concept that exists
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in a person. To be respectful, students must learn to think critically and put it into
practice. Even though having the ability to think critically is not a guarantee of being a
responsible person, the application of critical thinking can keep someone from making
wrong, immoral, and hasty decisions. Critical and creative thinking is oriented to an
intellectual process that involves the formation of concepts, applications, analysis,
assessing the information collected or generated through observation, experience, or
communication as a basis for an action, so that conclusions can be drawn. Critical
thinking is thinking to systematically investigate the thinking process itself. The point is
not only to think deliberately, but also to examine how we and others use evidence and
logic (Elaine, n.d.; , et al., 2022). Students who have the ability to think critically if they
get a statement will first examine whether it is logical or not and see the evidence or
reasons that accompany it. So that students do not immediately believe statements given
by others if they are not accompanied by evidence or proper reasons.

Teacher's Perception of SLM

Although it is clear that SLM can improve science learning, the effectiveness of this
multimedia is still debated. Many researchers state that the success of this multimedia
will be reduced if this multimedia is not made based on a certain approach or model or if
the skills of its users are not considered. Teachers' perceptions can be defined as their
views on something that is influenced by previous knowledge and life experiences so
that they determine their behavior or choices. When teachers have limited knowledge
about the use of new technology in teaching and learning, automatically the learning
they do is still conventional (Kumala, et al., 2022).

Knowledge of teachers' views on science learning multimedia should help facilitate
student understanding.On research (Kndrzer et al., 2016; Yi et al., 2019) states that there
is a positive relationship between openness to experience and learning outcomes which
indicates that students who are more open and perform better in multimedia-based
learning. Besides being able to provide understanding, multimedia is also the latest
learning orientation. Interactive multimedia isa multimedia display that combines text,
graphics, audio, video, and animation and the display fulfills the function of informing
messages and has interactivity to its users.

In line with the research conducted (Bron & Barrio, 2019; Liu, 2003) shows that
multimedia can affect a person's higher-order cognitive skills such as problem solving,
hypothesis testing, decision making, evaluation, and self-reflection. In this study,
samples were taken in stages starting from higher education, secondary education, to
basic education. The results show that the existence of multimedia can indeed affect
students' cognitive skills as long as the development of multimedia is based on a student-
centered approach, for example problem solving.

The above shows why knowledge of teachers' perceptions of SLM in learning is an
important factor that will help implement SLM in the education system effectively.
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METHOD

This research uses mixed methods, namely by combining quantitative and qualitative
data collection and data triangulation to go beyond the limitations of a single method
study by increasing the level of credibility. This research aims to explore the need for
using SLM in improving critical thinking skills.

Research Design

Collecting data on teacher perceptions of the need to use SLM from the following four
aspects (1) media do teachers usually use in science learning, (2) the classification of
science material that is difficult for students to understand, (3) to support science
learning; and (4) to support student's critical thinking. The research was conducted in
two stages, the first was to provide questionnaires to 156 teachers. The second part
carried out semi-structured interviews with ten teachers selected from the questionnaire
sample. Ten teachers were interviewed about the same construct to gain a deeper
understanding of the research constituents as measured by the questionnaire.

Participant

First: the sample questionnaire consists of classroom teachers spread across Jakarta.
Questionnaires are available online for easy access by teachers anywhere to fill them
out. A total of 156 teachers who returned the questionnaire in complete form were
considered as the research sample. Given the physical distancing policy during this
pandemic, a purposive sampling technique was used by distributing online
questionnaires using Google Forms. Descriptive data on demographic characteristics
which include gender, length of teaching experience, educational background, and
teacher education level are presented in Table 1.

Table 1
Participant's characteristics (n=156)

Frequency %
Gender
female 86 55.13
Male 70 44.87
Working years as a teacher
1-5 years 62 39.74
5-10 years 58 37.18
10-15 years 36 23.08
educational background
Primary Teacher Education 130 83.33
Others 26 16.67
Level of education
Bachelor's 114 73.08
Master's 35 22.44
Others 7 4.49

Second: The interview sample selection criteria were obtained through the analysis of
the questionnaire answers and various responses to help understand the anomalies
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revealed by the questionnaire analysis. To begin the sample selection process, a
postscript was added to the questionnaire asking participants to provide their contact
information if they agreed to be interviewed. The final sample was ten participants.

METHOD

Using mixed methods to answer research questions helps triangulate data, adds rigor,
validates and strengthens findings, adds an additional dimension, and helps approach
research questions from a different and more in-depth angle. That is why this study used
two methods: questionnaires and semi-structured interviews.

Questionnaire

Based on the literature review and the researcher's experience, a questionnaire was
created to obtain in-depth information on the four research questions. The first part is
related media do teachers usually use in science learning as much as 1 item, the second
part discusses the classification of science material that is difficult for students to
understand as much as 1 item, the third part discusses the use of SLM to support science
learning as much as 7 items; and the fourth part describes the use of SLM to support
student's critical thinking as many as 6 items.

Semi-Structured Interviews

To increase the validity of the data, semi-structured interviews were conducted to
strengthen the analysis of the quantitative findings so that statistical analysis could
examine different effects on certain phenomena and then explore the reasons and
reasons behind these effects using other qualitative methods. The interview method was
used as the second data collection method.

The interview guide begins with more general questions about the four research
questions, after which other questions are developed during the interview session, based
on some of the issues raised during the discussion and related to the main topic.
Interview questions were piloted with two teachers before delivering the main study.

Procedures

Before being distributed, the validity and reliability of the questionnaire were measured
first. Its validity was checked by seeking the opinion of experts in the field, who
recommended providing teachers with definitions of the terms “SLM” for science
learning multimedia and “CT” for critical thinking before asking them to fill out a
questionnaire. Thus, the meaning of the two constructs was clearly written for the
participants to read in the introductory part of the survey. To check reliability, the
questionnaire was piloted on 30 teachers from different fields of study with different
years of experience. Cronbach alpha coefficient was found (0.875), which means the
scale is reliable. Finally, a questionnaire was administered to 156 randomly selected
teachers from different schools in Jakarta.
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FINDINGS

The results of this study aim to present key research findings from both quantitative and
qualitative research methods. This presentation will assist in determining whether the
quantitative and qualitative findings are consistent or inconsistent.

Quantitative Analysis

The survey sample consisted of 156 teachers from various schools in Jakarta.
Participants were asked to respond to 12 statements representing the four research
questions.

a. What are teachers' perceptions about media do teachers usually use in science
learning ?

In this question, the study findings prove that the media used by teachers in science
learning are as follows:

M Youtube & Powerpoint W Picture W Quizziz Realia media

Figure 1
Types of media commonly used

Figure 1 above shows the percentage of media categories that are often used in learning

activities (n=156). As many as 52% of teachers use Youtube which is the majority of

media compared to other media. Power point users reached 26% which gave the second

highest contribution. Followed by image users by 16%. Meanwhile, quizziz users

accounted for 16% and realia media users accounted for 2%.

b. What are teachers' perceptions of the classification of science material that is
difficult for students to understand ?

The findings of this study prove that the classification of science material that is difficult
for other students to understand is as follows. This classification is seen from the
teacher's point of view based on student learning outcomes.
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Bloodstream system

Human Respiratory System

Human Digestive System [ smn

Organs of movement of animals and humans

0 10 20 30 40 50 60

= Percentage (%o)

Figure 2
Classification of materials that are difficult for students to understand

Figure 2 shows the classification of material that is difficult for students to understand
from the teacher's perception based on student learning outcomes. The type of difficult
material that ranks first is the human digestive system as much as 51.2%, followed by
the circulatory system material as much as 20.8%, the human respiratory system as much
as 16.8% and the movement organs of animals and humans occupy the last place as
much as 11. 2%.

c. What are teacher's perception of using SLM to support science learning ?

The third part of the questionnaire aims to answer the first research question: “what
theteachers' perceptions about the need for using Science learning multimedia to support
science learning.Table (1) describes the frequency and percentage of participants'
responses to each statement.

Table 2
Teachers' perceptions about the need for using science learning multimedia to support
science learning

No Statement SA A D SD  Total

1 SLM can increase students' activeness when 65 48 24 19 156
studying science

2 SLM can support science learning goals 39 32 43 42 156

3 'I_'he existence of SLM can improve teachers' digital 11 61 82 2 156
literacy towards media

4 SITM can increase students' motivation in learning 80 42 25 9 156
science

5 Science Ilearnlng mu!tlm_edla_can accelerate 9% 48 9 3 156
students' understanding in science

6 Science learning multimedia can clarify the delivery

of abstract science material 132 21 3 0 156

SD=Strongly Disagree. D=Disagree. A=Agree. SA=Strongly Agree
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It is clear from Table (2) that most of the participants agreed or strongly agreed in the
first rank about the ability of Multimedia learning science in science can clarify the
delivery of abstract material by (n= 132; 84.61%). This indicates that the teacher agrees
that Multimedia learning science in science can clarify the delivery of abstract material.
The existence of elements of interactivity and ease of use in multimedia can clarify
abstract material so that it can be understood by students.

d. What are teachers' perceptions about the need for using Science learning
multimedia to support students' critical thinking?

This fourth section directly discusses how the teacher's view is whether SLM can
support students' critical thinking. The presentations received included:

Table 3
Teachers' perceptions about the need for using Science learning multimedia to support
students'critical thinking

No  Statement SA° A D SD Totl
1 SLM helps students analyze science concepts 67 34 20 35 156
2 SLM helps students classify an object 39 67 13 37 156
3 SLM helps students learn to reason independently 79 54 18 5 156
4 SLM can stimulate students' critical thinking skills as

long as it is integrated with a scientific approach 88 37 28 3 156

SD=Strongly Disagree. D=Disagree. A=Agree. SA=Strongly Agree

It is clear from Table (1) that most of the participants agreed or strongly agreed in the
first rank about the ability of SLM to stimulate students' critical thinking skills (n= 88;
56.41%). This indicates that the teacher agrees that SLM stimulates critical thinking
skills as long as it is integrated with a scientific approach. In this case, students will be
invited to do various scientific methods to find a concept by means of inductive
thinking. This activity will challenge students' ability to analyze a concept. If students
are accustomed to doing the inquiry process correctly, then their critical thinking skills
will begin to develop.

Qualitative Analysis

Interviews with ten teachers were conducted, recorded, and transcribed. After full
transcription, data is reviewed verbatim and line-by-line, keywords are assigned as first-
level codes next to each paragraph, and labels are assigned to each word group. Labels
are grouped to form categories at the second level of coding. Through this interview, |
was able to sort the categories into two themes: those that are directly related to the
research question (the main theme) and those that arise and can be related in a certain
way (indirectly) to the research question (the emerging theme).

The results showed four main themes (1) media do teachers usually use in science
learning, (2) the classification of science material that is difficult for students to
understand, (3) to support science learning; and (4) to support student's critical thinking
and one emerging theme (condition for use), as shown in Figure 3.
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Main Theme Main Theme
Media do teachers wsually The classification of science
use in srience learning material that is dfficult for
students to understand

Interview
Thenes
Main Theme Main Theme
to suppott science learning to support stidert’s critical
thinking

Emergent Theme
Related to conditions for use

Figure 3
Interview themes

Main Themes

The interview analysis resulted in four main themes reflecting the research questions: (1)
media do teachers usually use in science learning, (2) the classification of science
material that is difficult for students to understand, (3) to support science learning; and
(4) to support student's critical thinking. Teachers seem to be aware of the importance
and benefits of using SLM in general. They believe that using SLM can overcome the
limitations of the media they experience, especially it can help teach abstract science
materials. In addition, SLM can improve the quality of science learning and can
stimulate critical thinking skills.

Some teachers agree that they are used to relying on YouTube to explain abstract
science material during a pandemic.

During this pandemic, | usually use YouTube to explain scientific material.
(teacher 1)

I have difficulty teaching science indirectly, so | ask students to learn from youtube
instead. (teacher 5)

In difficult science material classifier, some of them answer different kinds of material

In my opinion, the material that is difficult to teach is the human digestive system. This
is because it is difficult to describe the human digestive tract concretely. (teacher 7)

| find it difficult to teach material about the circulatory system because it is difficult to
reach with a simple experiment. (teacher 2).

Then, they agreed that SLM can support science learning in an active and fun way.

| totally agree with SLM, children understand faster, have fun, and are active in
exploring. (teacher 10)

In addition, they also agreed that SLM can stimulate students' critical thinking skills.
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In my opinion, the existence of SLM can stimulate children's mindset to be more
critical. especially if in the multimedia there are activities that stimulate children's
reasoning power to become more active. (teacher 9)

| agree with that. SLM can improve children's critical thinking skills. Through the
activity of analyzing, classifying can stimulate children's critical thinking. (teacher 3)

Based on the statement above, it can be assumed that the media often used by teachers
in science learning is YouTube media and materials that are difficult to teach include the
human digestive system and the circulatory system. In addition, all respondents agree
that SLM can support science learning and stimulate students' critical thinking skills.

Emerging Themes

“Conditions for use” was one of the themes that emerged from the interview analysis.
These themes were coded and analyzed in the following categories: (1) digital literacy,
(2) SLM interactivity, (3) ease of use, (4) and integrated approach. See figure 2.

SLIM Material .
SLM Interactivity
Conditions for
Tse
Integrated Apptoach
& FH E ase of Use
Figure 4

Interview emergent issues

In general, teachers emphasized the need to use SLM in the science learning process.
However, they put forward many conditions for the use to be successful. 7 teachers
emphasized the importance of integrating a problem-based learning approach into the
SLM so that the multimedia created could facilitate students' scientific thinking so that
they could improve critical thinking skills. In addition, the material content in the SLM
also greatly influences the success of using the SLM. In addition, the SLM that is
developed must also be considered in terms of ease of use and has an element of
interactivity.

DISCUSSION

In general, this research was conducted to identify the potential needs of teachers for
interactive multimedia in science learning. Based on the findings, as many as 95.51% of
teachers need interactive multimedia will be developed in science learning, especially on
abstract material. In addition, based on the findings, the classification of material that is
difficult for students to understand seen from the teacher's perception based on student
learning outcomes is the material of the human digestive system. Therefore, it is very
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visible that the existence of interactive multimedia in science learning, especially on the
material of the human digestive system, is needed in the field.

From the research results, teachers need media that are effective, flexible, and easy to
use by both teachers and students in actively exploring science concepts. If the
limitations of this media are not immediately addressed, science learning will not be
meaningful in students' lives. Supported by research (Meedya et al., 2019; Mutch-Jones
et al., 2021) emphasized that several things need to be considered in science learning,
including connecting knowledge with practice and problems, using technology, and
making it real. Therefore, we need media that can be used by teachers to facilitate
students learning to understand abstract science concepts so that they can stimulate
students' critical thinking skills.

Research (Amaliyah, 2018; Husein, 2019; Pardjono, 2020; Prabowo, 2018; Riza, 2018;
Samaniego-Mena, 2020) has proven that the role of multimedia can facilitate conceptual
understanding and can increase children's concentration. Most of the research was
carried out on middle and high-level students in science and several other fields.
However, it is possible that multimedia can be applied to elementary school-age
students. On research (Knorzer et al., 2016; Yi et al., 2019) states that there is a positive
relationship between openness to experience and learning outcomes which indicates that
students who are more open and perform better in multimedia-based learning. Besides
being able to provide understanding, multimedia is also the latest learning orientation.
Interactive multimedia is a multimedia display that combines text, graphics, audio,
video, and animation and the display fulfills the function of informing messages and has
interactivity to its users. In line with research (Farkhadov, 2017; Morris & Lambe,
2017) who have proven that multimedia-based learning is a new orientation in today's
education. The results indicate that online learning with multimedia shows a new way
compared to traditional learning. Research can be used as an input that multimedia
technology is a new orientation in education and is different from conventional
approaches. Through interactive learning media, it is possible for students to be more
interested, easy to understand the material, and influence their thinking skills to be more
active, creative, and analytical towards the material they learn independently.

Seeing the potential needs above, researchers will develop interactive multimedia based
on Scientific Inquiry to improve students' critical thinking skills in science learning.
Scientific Inquiry was chosen because it aims to train students' abilities in researching,
explaining phenomena, and solving problems scientifically. In this case, students will
undergo a process of how knowledge is created. Through this model, students will
realize that science is tentative and dynamic because science is always evolving (Joyce,
B. and Weil, n.d.; Siddiqui, 2013). Therefore, something that is currently believed to be
true, in the future it will not necessarily be true or change. Therefore, in scientific
inquiry-based multimedia, students will be invited to carry out various scientific
methods or inquiry processes to find a concept through inductive thinking. This activity
will challenge students' ability to analyse a concept. If students are used to doing the
inquiry process correctly, their critical thinking skills will begin to develop.
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Scientific inquiry-based learning is designed to involve students in truly original
research problems by exposing students to the field of investigation, helping students
identify conceptual or methodological problems in the field, and inviting students to
design ways to solve these problems (Ertikanto et al., 2017; Garcia-Carmona et al.,
2017; Klucevsek, 2017). Thus, students can find out how knowledge is created and
built. At the same time, students will also appreciate knowledge as a result of a
painstaking research process and may also learn about the limitations and advantages of
current knowledge. Indirectly, scientific inquiry-based learning can stimulate students'
critical thinking skills. In line with research (Arsal, 2017; Duran, 2016; Kremer et al.,
2007; Sandika & Fitrihidajati, 2018; Siburian et al., 2019) has shown that inquiry-based
learning can improve students' critical thinking skills. In inquiry-based learning, they
will be motivated to try to think scientifically to always carry out inquiry activities such
as conducting observations or collecting data from various sources to find the truth of a
concept. Through a systematic and scientific process that is carried out, it can stimulate
students' critical thinking skills. Backed by research (Jong et al., 2021; Suryanti et al.,
2018) states that inquiry learning can train students' critical thinking skills because this
type of learning is designed to invite students directly into the scientific process in a
relatively short time. (Ertikanto et al., 2017; Hwang & Chen, 2017; Jeon et al., 2021)
shows that inquiry exercises can improve scientific understanding, be productive in
creative thinking and students become skilled in obtaining and analysing information. In
addition, SLM development also needs to pay attention to material, ease of use, and
interactivity. Through the elements of interactivity, videos and animations in SLM can
clarify a concept of the material to be taught so that learning becomes active and fun.

CONCLUSION

Based on the findings and discussion of the research, most teachers agree with the need
to develop an integrated SLM with a certain approach to improve students' critical
thinking skills. the approach chosen is scientific inquiry. This result is supported by
several statements, namely (1) media science that is often used by teachers is limited to
You tube; (2) the classification of material that is difficult for students to understand is
the human digestive system; (3) they agree that SLM can support science learning to be
more active and fun; and (4) they also agree that SLM can improve students' critical
thinking skills. Therefore, based on this needs analysis, researchers will develop
interactive multimedia based on scientific inquiry to improve students' critical thinking
skills in science learning. Through scientific inquiry, students will be motivated to try to
think scientifically to always carry out inquiry activities such as conducting observations
or collecting data from various sources in order to find the truth of a concept.

The results of this study are the first step of the next research, namely the development
of interactive multimedia. This needs analysis can be used as an illustration of the
conditions of science learning in the field so that it can be used as a reference for further
researchers who want to develop appropriate science learning media and models for
elementary school students during the Covid-19 pandemic.
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LIMITATIONS AND SUGGESTIONS

This study uses a survey to explore the perceptions and experiences of teachers while
teaching students in science learning during the COVID-19 pandemic. As with all
research, this study has limitations. This study is a small representation of elementary
school teachers who experience online learning models in the City and Village areas
around Jakarta Province. For this reason, future research becomes more comprehensive
and requires quantitative studies or mixed methods studies with a wider sample. Future
research can discuss the development of interactive media that can be used in online and
offline learning. This research can also be used as preliminary research for the
development of appropriate science learning models for elementary school students
from various backgrounds.

REFERENCES

Amaliyah, L. (2018). Design of Android Interactive Multimedia for the Concept of
Aromatic Compound. In  MATEC Web of Conferences (Vol. 197).
https://doi.org/10.1051/matecconf/201819716004

Amir, M. F. (2018). Interactive multimedia based mathematics problem solving to
develop students” reasoning. International Journal of Engineering and
Technology(UAE), 7(2), 272-276.
https://ww.scopus.com/inward/record.uri?partnerID=HzOxMe3b&scp=85067270758
&origin=inward

Ampuero, D. (2015). Empathy and critical thinking: primary students solving local
environmental problems through outdoor learning. Journal of Adventure Education and
Outdoor Learning, 15(1), 64-78. https://doi.org/10.1080/14729679.2013.848817

Arsal, Z. (2017). The impact of inquiry-based learning on the critical thinking
dispositions of pre-service science teachers. International Journal of Science Education,
39(10), 1326-1338. https://doi.org/10.1080/09500693.2017.1329564

Atabaki, A. (2015). Scrutiny of critical thinking concept. International Education
Studies, 8(3), 93-102. https://doi.org/10.5539/ies.v8n3p93

B, Lawrence Flick, N. G. L. (2007). Scientifi Inquiry and Nature of Science. In
Scientific Inquiry and Nature of Science. https://doi.org/10.1007/978-1-4020-5814-1 5

Beavers, E. (2017). Fostering critical and reflective thinking in an authentic learning
situation. Journal of Early Childhood Teacher Education, 38(1), 3-18.
https://doi.org/10.1080/10901027.2016.1274693

Boluk, K. (2017). Critical thinking to realize sustainability in tourism systems:
Reflecting on the 2030 sustainable development goals. In Journal of Sustainable
Tourism (Vol. 25, Issue 9, pp. 1201-1204).
https://doi.org/10.1080/09669582.2017.1333263

Booth, P. (2016). Board, game, and media: Interactive board games as multimedia
convergence. Convergence, 22(6), 647-660.

International Journal of Instruction, January 2023 e Vol.16, No.1



434 Exploring the Need for Using Science Learning Multimedia ...

https://doi.org/10.1177/1354856514561828

Bron, M., & Barrio, M. G. (2019). Project-Based Learning for Teaching Transmedia
Communication. Journal of Problem Based Learning in Higher Education, 7(1), 141—
151. https://doi.org/10.5278/0js.jpblhe.v7i1.2405

Buckley, J. (2015). Defining and Teaching Evaluative Thinking: Insights From
Research on Critical Thinking. American Journal of Evaluation, 36(3), 375-388.
https://doi.org/10.1177/1098214015581706

Budiarto, M. K., Joebagio, H., & Sudiyanto. (2020). Integration of Interactive
Multimedia with Local Potential as a Learning Innovation in Digital Era. 421(Icalc
2019), 336-345. https://doi.org/10.2991/assehr.k.200323.040

Butler, H. A. (2017). Predicting real-world outcomes: Critical thinking ability is a better
predictor of life decisions than intelligence. Thinking Skills and Creativity, 25, 38—46.
https://doi.org/10.1016/j.tsc.2017.06.005

Cahyana, U., Paristiowati, M., Savitri, D. A., & Hasyrin, S. N. (2017). Developing and
application of mobile game based learning (M-GBL) for high school students
performance in chemistry. Eurasia Journal of Mathematics, Science and Technology
Education, 13(10), 7037-7047. https://doi.org/10.12973/ejmste/78728

Clark, R. C., & Mayer, R. E. (2016). E-learning and the Science of Instruction
important: Fourth Edition. Published by John Wiley & Sons, Inc., Hoboken, New Jersey.

D Rohendi, N Sumarna, H. S. (2017). Game Multimedia in Numeracy Learning for
Elementary School Students. Journal of Physics: Conference Series: Materials Science
and Engineering, 1, 1-7. https://doi.org/10.1088/1757-899X/180/1/012068

Dalacosta, K., Kamariotaki-Paparrigopoulou, M., Palyvos, J. A., & Spyrellis, N. (2009).
Multimedia application with animated cartoons for teaching science in elementary
education. Computers and Education, 52(4), 741-748.
https://doi.org/10.1016/j.compedu.2008.11.018

Dhawan, S. (2020). Online Learning: A Panacea in the Time of COVID-19 Crisis.
Journal of Educational Technology Systems, 49(1), 5-22.
https://doi.org/10.1177/0047239520934018

Djabba, R., Krismanto, W., & Fajar, M. (2019). The Influences of Interactive
Multimedia Learning towards the Science Learning Outcomes of Student in Elementary
School. 227(Icamr 2018), 92-94. https://doi.org/10.2991/icamr-18.2019.23

Djamas, D., Tinedi, V., & Yohandri. (2018). Development of interactive multimedia
learning materials for improving critical thinking skills. International Journal of
Information and Communication  Technology Education, 14(4), 66-84.
https://doi.org/10.4018/1JICTE.2018100105

Duchovicova, J., Kozarova, N., Kurajda, L., Bajrami, B., & Baghana, J. (2019). Level
of auditory analysis, synthesis and active vocabulary and their intergender context.

International Journal of Instruction, January 2023 e Vol.16, No.1



Hasanah, Astra & Sumantri 435

XLinguae, 12(4), 229-238. https://doi.org/10.18355/XL.2019.12.04.20

Duran, M. (2016). The effect of the inquiry-based learning approach on student’s
critical-thinking skills. Eurasia Journal of Mathematics, Science and Technology
Education, 12(12), 2887—2908. https://doi.org/10.12973/eurasia.2016.02311a

Elaine. (n.d.). Contextual Teaching and Learning terjemahan lbnu Setiawan. Kaifa.

Erdem, A. R., & Adiguzel, D. C. (2019). The opinions of primary school teachers on
their creative thinking skills. Eurasian Journal of Educational Research, 2019(80), 25—
38. https://doi.org/10.14689/ejer.2019.80.2

Ertikanto, C., Herpratiwi, Yunarti, T., & Saputra, A. (2017). Development and
evaluation of a model-supported scientific inquiry training program for elementary
teachers in Indonesia. International Journal of Instruction, 10(3), 93-108.
https://doi.org/10.12973/iji.2017.1037a

Farkhadov, M. (2017). Interactive online learning, E-education platform with
multimedia computer technologies and internet-based laboratories. In 2017 5th
International Conference on Control, Instrumentation, and Automation, ICCIA 2017
(Vol. 2018, pp. 212-215). https://doi.org/10.1109/ICCIAutom.2017.8258680

Fazio, C., Di Paola, B., & Battaglia, O. R. (2020). A study on science teaching efficacy
beliefs during pre-service elementary training. International Electronic Journal of
Elementary Education, 13(1), 89-105. https://doi.org/10.26822/iejee.2020.175

Gandri, M. (2019). Preliminary analysis of Problem Based Learning model
implementation in the development of module assisted multimedia interactive game for
improving critical thinking skill learners. In Journal of Physics: Conference Series (Vol.
1185, Issue 1). https://doi.org/10.1088/1742-6596/1185/1/012140

Garcia-Carmona, A., Criado, A. M., & Cruz-Guzman, M. (2017). Primary pre-service
teachers’ skills in planning a guided scientific inquiry. Research in Science Education,
47(5), 989-1010. https://doi.org/10.1007/s11165-016-9536-8

Hamidi, F., Kharamideh, Z. M., & Ghorbandordinejad, F. (2011). Comparison of the
training effects of interactive multimedia (CDs) and non-interactive media (films) on
increasing learning speed, accuracy and memorization in biological science course.
Procedia Computer Science, 3, 144-148. https://doi.org/10.1016/j.procs.2010.12.025

Hanggara, A., & Suhaeti, Y. (2019). Improving Students’ Critical Thinking Skills
through Multimedia Based Economic Learning (Research and development on Ten
Grade Students of Senior High Schools in Kuningan, West Java). 65(Icebef 2018), 511
513. https://doi.org/10.2991/icebef-18.2019.109

Heiney, S. P., Polyakova-Norwood, V., & DeGregory, C. (2019). Using a Continuing
Multimedia Case Study to Develop Critical Thinking and Empathy. In The Journal of
nursing education (Vol. 58, Issue 3, pp. 169-172). https://doi.org/10.3928/01484834-
20190221-08

International Journal of Instruction, January 2023 e Vol.16, No.1



436 Exploring the Need for Using Science Learning Multimedia ...

Huang, H. (2019). Applied to Mobile Multimedia Intelligent Speech System Interactive
Topic Guiding Model. IEEE Access, 7, 182348-182356.
https://doi.org/10.1109/ACCESS.2019.2959906

Husein, S. (2019). Problem-Based Learning with Interactive Multimedia to Improve
Students” Understanding of Thermodynamic Concepts. In Journal of Physics:
Conference  Series (Vol. 1233, Issue 1). https:/doi.org/10.1088/1742-
6596/1233/1/012028

Hwang, G. J., & Chen, C. H. (2017). Influences of an inquiry-based ubiquitous gaming
design on students’ learning achievements, motivation, behavioral patterns, and
tendency towards critical thinking and problem solving. British Journal of Educational
Technology, 48(4), 950-971. https://doi.org/10.1111/bjet.12464

Irfan, M., B, L., & Ulyawati, U. (2019). The Effectiveness of Flipbook of Science (Fos)
Multimedia on Elementary School Students Science Education. 10-14.
https://doi.org/10.4108/eai.14-9-2019.2290056

Jeon, A. J,, Kellogg, D., Khan, M. A., & Tucker-Kellogg, G. (2021). Developing critical
thinking in STEM education through inquiry-based writing in the laboratory classroom.
Biochemistry  and Molecular Biology  Education, 49(1), 140-150.
https://doi.org/10.1002/bmb.21414

Jong, T. de, Gillet, D., Rodriguez-Triana, M. J., Hovardas, T., Dikke, D., Doran, R.,
Dziabenko, O., Koslowsky, J., Korventausta, M., Law, E., Pedaste, M., Tasiopoulou, E.,
Vidal, G., & Zacharia, Z. C. (2021). Understanding teacher design practices for digital
inquiry-based science learning: the case of Go-Lab. In Educational technology research
and development : ETR & D (pp. 1-28). https://doi.org/10.1007/s11423-020-09904-z

Joyce, B. and Weil, M. (n.d.). Suchman Inquiry Model. 5.

Kim, K. T. (2019). The structural relationship among digital literacy, learning strategies,
and core competencies among south korean college students. Educational Sciences:
Theory and Practice, 19(2), 3-21. https://doi.org/10.12738/estp.2019.2.001

Klucevsek, K. (2017). The intersection of information and science literacy.
Communications in Information Literacy, 11(2), 354-365.
https://doi.org/10.15760/comminfolit.2017.11.2.7

Knorzer, L., Brinken, R., & Park, B. (2016). Emotions and multimedia learning: the
moderating role of learner characteristics. Journal of Computer Assisted Learning,
32(6), 618-631. https://doi.org/10.1111/jcal.12158

Kremer, A., Walker, M., & Schluter, K. (2007). Learning to teach inquiry: A course in
inquiry-based science for future primary school teachers. Bioscene, 33(2), 19-23.

Kumala, F. N., Ghufron, A., & Puyjiastuti, P. (2022). Elementary School Teachers’
TPACK Profile in Science Teaching Based on Demographic Factors. International
Journal of Instruction, 15(4), 77-100. https://doi.org/10.29333/iji.2022.1545a

International Journal of Instruction, January 2023 e Vol.16, No.1



Hasanah, Astra & Sumantri 437

Lai, A. F., Chen, C. H., & Lee, G. Y. (2019). An augmented reality-based learning
approach to enhancing students’ science reading performances from the perspective of
the cognitive load theory. British Journal of Educational Technology, 50(1), 232-247.
https://doi.org/10.1111/bjet.12716

Lauc, T., Jagodi¢, G. K., & Bistrovi¢, J. (2020). Effects of multimedia instructional
message on motivation and academic performance of elementary school students in
Croatia. International Journal of Instruction, 13(4), 491-508.
https://doi.org/10.29333/iji.2020.13431a

Lawson, A. P., & Mayer, R. E. (2021). Benefits of Writing an Explanation During
Pauses in Multimedia Lessons. In Educational psychology review (pp. 1-27).
https://doi.org/10.1007/s10648-021-09594-w

Lewis, A., & Smith, D. (1993). Defining Higher Order Thinking. Theory Into Practice,
32(3), 131-137. https://doi.org/10.1080/00405849309543588

Liu, M. (2003). Enhancing Learners’ Cognitive Skills Through Multimedia Design.
Interactive Learning Environments, 11(2), 23-39.
https://doi.org/10.1076/ilee.11.1.23.13686

Lombardi, L., Mednick, F. J., Backer, F. De, & Lombaerts, K. (2022). Teachers’
Perceptions of Critical Thinking in Primary Education. International Journal of
Instruction, 15(4), 1-16. https://doi.org/10.29333/iji.2022.1541a

Mayer, R. E. (2009). Multimedia Learning Second Edition.

Mayer, R. E. (2014). Introduction to multimedia learning. The Cambridge Handbook of
Multimedia Learning, Second Edition, 1-24.
https://doi.org/10.1017/CB09781139547369.002

Meedya, S., Moroney, T., Nielsen, W., & Bokat, I. N. (2019). Digital explanations and
nursing students’ perception of learning science. In Nurse education in practice (Vol.
41, p. 102636). https://doi.org/10.1016/j.nepr.2019.102636

Mitra, S., & McEligot, A. J. (2018). Can Multimedia Tools Promote Big Data Learning
and Knowledge in a Diverse Undergraduate Student Population? In Californian journal
of health promotion (Vol. 16, Issue 1, pp. 54-65).

Morris, N. P., & Lambe, J. (2017). Multimedia interactive eBooks in laboratory
bioscience  education.  Higher  Education  Pedagogies, 2(1), 28-42.
https://doi.org/10.1080/23752696.2017.1338531

Mutch-Jones, K., Sengupta, N., Minor, V. C., & Goudsouzian, L. K. (2021).
Professional science education videos improve student performance in nonmajor and
intermediate biology laboratory courses. In Biochemistry and molecular biology
education : a bimonthly publication of the International Union of Biochemistry and
Molecular Biology (Vol. 49, Issue 1, pp. 151-159). https://doi.org/10.1002/bmb.21415

Oberfoell, A., & Correia, A. (2016). Understanding the role of the modality principle in

International Journal of Instruction, January 2023 e Vol.16, No.1



438 Exploring the Need for Using Science Learning Multimedia ...

multimedia learning environments. Journal of Computer Assisted Learning, 32(6), 607—
617. https://doi.org/10.1111/jcal . 12157

Oktaweri, S. (2019). Curriculum analysis in developing interactive multimedia teaching
materials scientific model assisted games for physics learning. In Journal of Physics:
Conference  Series (Vol. 1185, Issue 1). https:/doi.org/10.1088/1742-
6596/1185/1/012118

Pardjono, P. (2020). Multimedia interactive learning of pictorial projection mechanical
engineering skills in vocational high schools. In Journal of Physics: Conference Series
(Vol. 1700, Issue 1). https://doi.org/10.1088/1742-6596/1700/1/012009

Prabowo, A. (2018). Interactive multimedia-based teaching material for 3-dimensional
geometry. In Journal of Physics: Conference Series (Vol. 943, Issue 1).
https://doi.org/10.1088/1742-6596/943/1/012047

Qistina, M. (2019). Improving Science Learning Outcomes of Elementary Students by
Using Interactive Multimedia on Human Order Materials. In Journal of Physics:
Conference  Series (Vol. 1351, Issue 1). https://doi.org/10.1088/1742-
6596/1351/1/012075

Rachmadtullah, R., Zulela, M. S., & Syarif Sumantri, M. (2019). Computer-based
interactive multimedia: A study on the effectiveness of integrative thematic learning in
elementary  schools. Journal of Physics: Conference  Series, 1175(1).
https://doi.org/10.1088/1742-6596/1175/1/012028

Rihatno, T., & Nuraini, S. (2017). BRAIN-BASED TEACHING FOR UNIVERSITY IN
DIGITAL ERA : 5(2), 215-222.

Riza, L. (2018). A concept and implementation of instructional interactive multimedia
for deaf students based on inquiry-based learning model. Journal of Engineering
Science and Technology, 13(7), 2016-2035.
https://www.scopus.com/inward/record.uri?partnerl D=HzOxMe3b&scp=85051547780
&origin=inward

Sahronih, S., Purwanto, A., & Sumantri, M. S. (2019). The effect of interactive learning
media on students’ science learning outcomes. ACM International Conference
Proceeding Series, Part F1483, 20-24. https://doi.org/10.1145/3323771.3323797

Samaniego-Mena, E. (2020). Interactive multimedia as support for the therapy of infants
with dyslalia. Revista de Ciencias Sociales, 26(4), 368-379.
https://doi.org/10.31876/rcs.v26i4.34668

Sandika, B., & Fitrihidajati, H. (2018). Improving creative thinking skills and scientific
attitude through inquiry-based learning in basic biology lecture toward student of
biology  education. Jurnal  Pendidikan  Biologi  Indonesia, 4(1), 23.
https://doi.org/10.22219/jpbi.v4i1.5326

SAPUTRI, D. Y., RUKAYAH, R., & INDRIAYU, M. (2018). Need Assessment of
Interactive Multimedia Based on Game in Elementary School: A Challenge into

International Journal of Instruction, January 2023 e Vol.16, No.1



Hasanah, Astra & Sumantri 439

Learning in 21st Century. International Journal of Educational Research Review, 3(3),
1-8. https://doi.org/10.24331/ijere.411329

Sausan, ., Saputro, S., & Indriyanti, N. Y. (2020). A new chemistry multimedia: How
can it help junior high school students create a good impression? International Journal
of Instruction, 13(4), 457-476. https://doi.org/10.29333/iji.2020.13429a

Scheiter, K., Schubert, C., & Schiler, A. (2018). Self-regulated learning from illustrated
text: Eye movement modelling to support use and regulation of cognitive processes
during learning from multimedia. British Journal of Educational Psychology, 88(1), 80—
94. https://doi.org/10.1111/bjep.12175

Shah, I., & Khan, M. (2015). Impact of Multimedia-aided Teaching on Students’
Academic Achievement and Attitude at Elementary Level. US-China Education Review
A, 5(5), 349-360. https://doi.org/10.17265/2161-623X/2015.05.006

Shangguan, C. (2020). More Attractive or More Interactive? The Effects of Multi-
Leveled Emotional Design on Middle School Students’ Multimedia Learning. Frontiers
in Psychology, 10. https://doi.org/10.3389/fpsyg.2019.03065

Siburian, J., Corebima, A. D., Ibrohim, & Saptasari, M. (2019). The correlation between
critical and creative thinking skills on cognitive learning results. Eurasian Journal of
Educational Research, 2019(81), 99-114. https://doi.org/10.14689/ejer.2019.81.6

Siddiqui, M. H. (2013). Inquiry Training Model of Teaching: A Search of Learning
Siddiqui Education. Ijsr - International Journal of Scientific Research, 2(3), 3-5.

Singh Shilpa, & Mishra Sunita. (2016). Positive Influence of the Multimedia in Primary
Education. International Journal of Indian Psychology, 3(2).
https://doi.org/10.25215/0302.094

Skuballa, I. T., Dammert, A., & Renkl, A. (2018). Two kinds of meaningful multimedia
learning: Is cognitive activity alone as good as combined behavioral and cognitive
activity? Learning and Instruction, 54(July 2017), 35-46.
https://doi.org/10.1016/j.learninstruc.2018.02.001

Sudarsono, Kartono, Mulyono, & Mariani, S. (2022). The Effect of STEM Model Based
on Bima’s Local Cultural on Problem Solving Ability. International Journal of
Instruction, 15(2), 83-96. https://doi.org/10.29333/iji.2022.1525a

Sun, Z., & Jiang, Y. (2015). How the young generation uses digital textbooks via mobile
learning terminals: Measurement of elementary school students in China. British
Journal of Educational Technology, 46(5), 961-964. https://doi.org/10.1111/bjet.12299

Suryanti, Arifin, 1. S. Z., & Baginda, U. (2018). The Application of Inquiry Learning to
Train Critical Thinking Skills on Light Material of Primary School Students. Journal of
Physics: Conference Series, 1108(1). https://doi.org/10.1088/1742-6596/1108/1/012128

Syawaludin, A. (2019). Development of augmented reality-based interactive multimedia
to improve critical thinking skills in science learning. International Journal of

International Journal of Instruction, January 2023 e Vol.16, No.1



440 Exploring the Need for Using Science Learning Multimedia ...

Instruction, 12(4), 331-344. https://doi.org/10.29333/iji.2019.12421a

Wang, C. (2018). Applying interactive devices to an elementary nature science course.
Computer ~ Applications  in  Engineering  Education,  26(3), 531-542.
https://doi.org/10.1002/cae.21905

Widodo, A., Nursaptini, N., Novitasari, S., Sutisna, D., & Umar, U. (2020). From face-
to-face learning to web base learning: How are student readiness? Premiere
Educandum :  Jurnal  Pendidikan Dasar Dan  Pembelajaran, 10(2), 149.
https://doi.org/10.25273/pe.v10i2.6801

Wu, T. J., & Tai, Y. N. (2016). Effects of multimedia information technology integrated
Multi-Sensory instruction on students’ learning motivation and outcome. Eurasia
Journal of Mathematics, Science and Technology Education, 12(4), 1065-1074.
https://doi.org/10.12973/eurasia.2016.1552a

Wuryan, & Yufiarti. (2017). The effect of teaching methods and learning styles on
capabilities of writing essays on elementary schools students in East Jakarta.
Educational Research and Reviews, 12(12), 635—642.
https://doi.org/10.5897/err2017.3187

Xu, Z. (2016). An interactive visual user interface model for multimedia open
annotation tools. International Journal of Multimedia and Ubiquitous Engineering,
11(7), 103-118. https://doi.org/10.14257/ijmue.2016.11.7.11

Yi, Y. Shin, D., & Cimasko, T. (2019). Multimodal Literacies in Teaching and
Learning English In and Outside of School. The Handbook of TESOL in K-12, 163-177.
https://doi.org/10.1002/9781119421702.ch11

Yosso, T. J. (2020). Critical race media literacy for these urgent times. International
Journal of Multicultural Education, 22(2), 5-13.
https://doi.org/10.18251/ijme.v22i2.2685

International Journal of Instruction, January 2023 e Vol.16, No.1



