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ABSTRACT 
The quality of elementary science learning remains a concern due to low 
student engagement and the limited alignment between instructional 
strategies and students’ learning characteristics, resulting in suboptimal 
learning outcomes. This study aims to examine the effect of multiple 
application-based learning and students’ learning styles on science learning 
outcomes, as well as their interaction. A quantitative quasi-experimental 
design was employed involving 60 students divided into experimental and 
control groups selected through simple random sampling. Data were 
collected using observation, questionnaires, and tests, and analyzed using 
multiple linear regression with prerequisite tests of normality and 
homogeneity. The results show that multiple application-based learning 
significantly improves science learning outcomes compared to conventional 
methods (p < 0.05), while differences in learning styles (auditory, visual, 
kinesthetic) are not statistically significant. In addition, no significant 
interaction effect is found between instructional method and learning styles, 
indicating that the multiple application approach has a stronger direct 
influence on learning outcomes. These findings suggest that integrating 
multiple platforms such as LMS, WhatsApp Group, and Telegram can 
enhance student engagement and conceptual understanding in elementary 
science learning, and future research is recommended to explore broader 
assessment approaches and additional moderating variables. 
Keywords: multiple applications, learning styles, science learning 
outcomes, elementary education, quasi-experimental, educational 
technology 

 
ABSTRAK 

Kualitas pembelajaran sains di sekolah dasar masih menjadi perhatian 
karena rendahnya keterlibatan siswa dan terbatasnya keselarasan antara 
strategi pembelajaran dan karakteristik belajar siswa, yang mengakibatkan 
hasil belajar yang suboptimal. Studi ini bertujuan untuk meneliti pengaruh 
pembelajaran berbasis aplikasi ganda dan gaya belajar siswa terhadap 
hasil belajar sains, serta interaksi keduanya. Desain kuasi-eksperimental 
kuantitatif digunakan yang melibatkan 60 siswa yang dibagi menjadi 
kelompok eksperimen dan kontrol yang dipilih melalui pengambilan sampel 
acak sederhana. Data dikumpulkan menggunakan observasi, kuesioner, 
dan tes, dan dianalisis menggunakan regresi linier berganda dengan uji 
prasyarat normalitas dan homogenitas. Hasil menunjukkan bahwa 
pembelajaran berbasis aplikasi ganda secara signifikan meningkatkan hasil 
belajar sains dibandingkan dengan metode konvensional (p < 0,05), 
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sedangkan perbedaan gaya belajar (pendengaran, visual, kinestetik) tidak 
signifikan secara statistik. Selain itu, tidak ditemukan efek interaksi yang 
signifikan antara metode pembelajaran dan gaya belajar, yang 
menunjukkan bahwa pendekatan aplikasi ganda memiliki pengaruh 
langsung yang lebih kuat terhadap hasil belajar. Temuan ini menunjukkan 
bahwa mengintegrasikan berbagai platform seperti LMS, Grup WhatsApp, 
dan Telegram dapat meningkatkan keterlibatan siswa dan pemahaman 
konseptual dalam pembelajaran sains di sekolah dasar, dan penelitian 
selanjutnya disarankan untuk mengeksplorasi pendekatan penilaian yang 
lebih luas dan variabel moderasi tambahan. 
Kata kunci: berbagai aplikasi, gaya belajar, hasil belajar sains, pendidikan 
dasar, kuasi-eksperimental, teknologi pendidikan 
 
A. Introduction  

In the teaching and 
learning process the role of the 
teacher is a very important 
instrument for improving student 
achievement. In fact, students 
have the opportunity to determine 
the competency achievements 
they need to achieve. However, in 
reality in learning often teachers 
do not actively involve students, 
so students are less trained to 
develop their abilities. Efforts to 
understand the lesson are only 
waiting for what is presented by 
the teacher, students should be 
able and able to be actively 
involved in the learning process 
being carried out, students' lack of 
preparation in learning can be 
seen when the teacher conducts 
questions and answers with 
students. Because learning 
activities that do not involve 
students result in many students 
not paying attention to the lesson. 
So it can have an impact on 
unsatisfactory student learning 
outcomes. This is in accordance 
with data obtained from a class IV 
science subject teacher at a 
school in the city of Surabaya. 
Table 1. Mid-semester test scores 

 
In Table 1 above you can 

see that almost all students got a 
KKM score below 70. One of the 
causes of low student grades 
cannot be separated from a 
teacher who acts as a factor that 
determines the success of his 
students. Internal factors are 
factors that can influence student 
learning outcomes. 

One of the factors that 
causes students to have difficulty 
learning science subject matter is 
the lack of student learning styles 
in the learning process. A low 
learning style towards science 
subject matter is something that 
can hinder the science learning 
process (Hutagalung, 2022; 
Konilah et al., 2022). So, these 
difficulties have an impact on 
studying advanced science 
subject matter. This condition 
ultimately triggers the emergence 
of boredom and laziness in 
learning so that students lack 
mastery of science subject matter. 
Low mastery of science subject 
matter can be overcome by using 
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Multi Applications (Dewi, 2019; 
Ferdiansyah & Andriasari, 2023; 
Santoso & Rukmana, 2023). Multi-
Application is very helpful and 
very effective in building a learning 
atmosphere because in Multi-
Application there is a way to 
describe a concept in various 
forms, for example verbally, 
images, symbols and graphics, 
which can increase students' 
understanding so that students 
actively participate directly in the 
learning process (Gerung et al., 
2021; Karlia & Nurmansyah, 2022; 
Ridwan & Susano, 2023). 

Multi-Application is a 
learning approach that in 
presenting material combines text, 
images, symbols and graphics via 
LMS, WhatsApp Group and 
Telegram (Bustamin, 2021; 
Nurmansyah et al., 2022; Putri et 
al., 2021). With Multi Applications, 
it can provide optimal learning 
opportunities for each type of 
intelligence and is also more 
effective in improving mastery of 
science subject matter (Mushlihah 
et al., 2018; Ramdan, 2020; Safitri 
et al., 2023). Because learning 
with Multi Applications has various 
advantages. The advantage of 
multi-representation is that it is 
able to provide opportunities for 
students to understand concepts, 
communicate, and how to work 
with systems and processes of 
certain science subject matter 
concepts (Ferdiansyah & 
Andriasari, 2023; Gerung et al., 
2021; Mohamad Firdaus, 2022). 

Various applications used 
such as LMS, WhatsApp Group, 
and Telegram can provide ease of 
interaction in the learning process 
(Qiu et al., 2023; Ramdan, 2020; 
Santoso & Rukmana, 2023). Good 

learning activities can be seen 
from learning activities in 
participating in learning. Learning 
activities (Wijaya, 2015) are 
interactions between individuals 
and individuals and individuals 
and the environment that can 
bring about change for the better. 
Learning is an activity, there is no 
learning if you don't do activities, 
this condition is important 
because activity is a very vital 
principle in teaching-learning 
interactions (Moreno-López et al., 
2017; Ramadhan & Syahidin, 
2022; Zheng et al., 2021). 
 
Literature Review  

In previous research, the 
application of Multi Applications 
was used in the process of 
Improving Assisted Social 
Sciences Learning Outcomes 
Multi-Platform for Class V 
Elementary School Students 
(Winarti & Salamah, 2022). 
Anyone can use Multi Applications 
during lecture activities 
(Fatmawati et al., 2022). Several 
studies related to Multi 
Applications have shown that 
students are more independent 
and active in lectures (Ruipérez-
Valiente et al., 2020). From this 
point of view, implementing Multi 
Applications is more effective in 
the learning process. However, on 
the other hand, its implementation 
needs to be studied more 
effectively. For this reason, this 
research focuses more on how to 
apply Multi Applications and 
learning styles to learning 
outcomes. Thus, this research 
aims to ensure that applications 
that have been used via LMS, 
WhatsApp Group and Telegram 
can be developed according to the 
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needs of students' learning styles 
in learning activities so as to 
create more active and effective 
learning. Apart from that, it is 
hoped that this research can help 
improve students' learning 
outcomes for science subject 
matter in online learning by 
implementing the Multi 
Application. 

 
B. Method 

This type of research is 
quantitative by type quasy 
experimental design. 
Experimental research has three 
variables, namely the independent 
variable (independent), 
dependent variable (dependent), 
and moderator variables. 

Table 2. Research Design 

 
 

The sample is a part or 
representative of the population 
studied. The sample used in this 
research was simple random 
sampling. This sampling 
technique is called random 
because in taking the sample, the 
researcher mixes the subjects in 
the population so that all subjects 
are considered the same. In this 
way, the researcher gives each 
subject equal right to have the 
opportunity to be selected as a 
sample. Because the rights of 
each subject are the same, the 
researcher is free from feelings of 
wanting to privilege one or several 
subjects to be used as samples. In 
this research, the researcher took 
the VA class as a test subject 
(experimental class) with a total of 
30 students and the VB class as a 

control class with a total of 30 
students. 

The sampling technique is 
a sampling technique. To 
determine the sample that will be 
used in the research. In this study, 
researchers used probability 
sampling namely a sampling 
technique that provides equal 
opportunities for each element 
(member) of the population to be 
selected as a member of the 
sample. Researchers use Simple 
random sampling, is said to be 
simple because it takes members 
sample and random populations 
without paying attention to the 
strata in that population. This 
method is used if members of the 
population are considered 
homogeneous. 

The data collection 
techniques that researchers use 
is: (1) Observation, (2) 
Questionnaires, and (3) Tests. 
Before carrying out data analysis 
with quantitative correlation using 
multiple linear regression analysis 
techniques, several prerequisite 
tests must be carried out, namely 
the Normality test, homogeneity 
test, while to test the hypothesis 
using SPSS series 25 for 
Windows software. Before 
carrying out the multiple linear 
regression test, prerequisite tests 
are first carried out, namely the 
Normality test and homogeneity 
test as conditions for research to 
be carried out. 

 
C. Results 

Based on the value data 
obtained by students, tabulation is 
then carried out to obtain pretest 
and posttest value data. On 
pretest After carrying out an 
independent t test, it showed a 
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significant value for the average 
value of the science lesson 
material at the pretest between 
the group of students who used 
the Multi Application method and 
the conventional method of 0.103 
(p>0.05), which means that the 
average value of the science 
lesson material at the time The 
pretest between the group of 
students who used the Multi 
Application method and the 
conventional method did not show 
any meaningful or significant 
differences (p>0.05, accept Ho). 
This means that both classes 
have equal abilities. From the 
results of hypothesis testing, the 
results presented are presented in 
Table 1. Based on the results of 
hypothesis testing 1, it was found 
that different Multi Application 
methods had significantly different 
effects on science subject matter 
with a significance value of 0.000 
(p < 0.05). The research results 
showed that the average value of 
the science lesson material for the 
group of students treated with the 
Multi Application method was 
superior to that group students 
who received conventional 
methods. The research results 
show rate the group with the Multi 
Application method was 79.03 and 
the conventional method was 
75.99. This means that the 
application of the Multi Application 
method provides better science 
learning material compared to the 
application of the conventional 
method. 

 

 
 

 
 
Discussion 
1. Effect of Multi Application 

Methods and conventional 
methods for science 
learning outcomes 

The results of the Multiple 
Linear Regression Test show that 
the Science Learning Results 
group of students who study using 
the Multi Application method 
higher than students who study 
using conventional methods. 
Average score of Science 
Learning Outcomes for groups of 
students who studied using the 
Multi Application method 
amounted to 69.9000 and the 
average Science Learning 
Outcome score for students who 
studied using conventional 
methods was 62.2550. This is due 
to the Multi Application method 
can help students discover 
knowledge, not only through 
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discussion and interaction with 
peers, but also assist students in 
the process construct. 

The results of the analysis 
of science learning for students 
who study using the Multi 
Application method show that 
students are trained in the process 
of constructing knowledge. In 
science learning, students are 
asked to determine how to 
construct their own science 
lessons. When learning first 
begins, students are initially 
confused about how to construct 
knowledge, even though there are 
instructions. However, after 
carrying out science lessons 
several times, students begin to 
get used to using the Multi 
Application method, so that they 
can also construct knowledge 
well. 

Multi-Application Method 
certainly has a positive impact on 
learning achievement and science 
learning outcomes. Because this 
method provides an excellent 
vehicle for students to become 
fully involved in the Multi 
Application Method to solve 
problems with a high level of 
success. This involvement clearly 
supports increasing student 
learning achievement and science 
learning outcomes. 

Results of classroom 
observations of students learning 
using the Multi Application method 
obtained that students can explain 
and construct knowledge with the 
material to be studied. Based on 
the results of constructing 
knowledge, students can explain 
some of the related material. 
Students can develop the results 
obtained. Apart from that, during 
the learning process the curiosity 

of students who learn using the 
Multi Application method This is 
very visible, because students 
often ask teachers about things 
related to the material, not 
procedural things in the learning 
process. 

Students who study using 
conventional methods can only 
explain the data obtained during 
class learning. Students cannot 
develop the results obtained. 
Students also do not have a high 
level of curiosity, because when 
the teacher provides material 
reinforcement, students only pay 
attention and take notes without 
anyone wanting to ask questions. 

This research is 
strengthened by findings (Hayes & 
Weibelzahl, 2009) which found 
that the Multi Application method 
supports the design and 
development of independent 
learning activities. Plaza et al., 
(2018) found that the use of the 
Multi Application method to 
support student activities in 
learning. Students who use the 
Multi Application method the 
results are better than students 
who do not use the Multi 
Application method (Edwin et al., 
2012). Pinzon et al., (2015) 
revealed that the Multi Application 
method really helps the 
investigation process and really 
helps students to develop an 
understanding of a concept. 

Learning using the Multi 
Application method can optimize 
student learning outcomes. 
Cincovic & Tartalja, (2019) stated 
that the Multi Application method 
can help students solve complex 
problems, provide a structure for 
organizing scientific arguments 
and explanations, or highlight the 
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process of science. Multi-
Application method can also help 
teachers in classes who cannot 
guide all groups all the time. Multi-
Application Method help students 
associate between science 
concepts and Learning Outcomes 
(González García et al., 2019), 
making learning more meaningful 
and more effective, developing 
communication skills and Learning 
Outcomes (Amelia & Islamy, 
2022). Multi-Application method is 
an ideal method to help students 
understand how one concept can 
relate to others (Karmilah, 2023). 
 
1. The Influence of Different 

Learning Styles (Audio, 
Visual and Kinesthetic) on 
Science Learning Outcomes 

The results of the Multiple 
Linear Regression Test showed 
that there were differences in 
science learning outcomes 
between students with different 
learning styles (audio, visual and 
kinesthetic). Average science 
learning outcomes scores for 
students with different learning 
styles (audio, visual and 
kinesthetic). Although there are 
differences between the three 
scores, these differences are not 
significant. 

The existence of 
differences in science learning 
outcomes between students who 
have different learning styles 
(audio, visual and kinesthetic) 
means that students who have a 
visual learning style have an 
average score of 67.7083, 
students who have an audio 
learning style have an average 
score of 69.4783, and students 
who have an those who have a 

kinesthetic learning style have an 
average score of 74.6923. 

Students' science learning 
outcomes are assessed based on 
written tests, it is possible for 
students to discuss and help each 
other. In the process of 
constructing this knowledge there 
is interaction between students 
who have different learning styles 
(audio, visual and kinesthetic). 
This can also cause students with 
different learning styles (audio, 
visual and kinesthetic) to have 
high science learning outcomes 
scores. This is one of the 
weaknesses of this research, 
because the assessment of 
Science Learning Outcomes is 
only based on written tests. 

Different learning styles are 
a prerequisite for learning new 
knowledge. The more relevant a 
student's learning style, the easier 
it is for students to learn new 
things. Students can learn more 
meaningfully if their learning links 
student learning styles. According 
to (Mahmudati & Lestiyanawati, 
2022; Sufianti, 2022), learning 
style is a prerequisite for 
meaningful learning. Learning 
styles can be used as a learning 
foundation that can help students' 
understanding of a concept. 

Sumarli et al., (2022); 
Tanama, (2022) states that when 
students have an understanding of 
concepts that are mutually 
exclusive, then when they are 
asked to receive new information, 
they do not pay attention to the 
relationship between these 
concepts. So, students 
understand new concepts 
separately and cannot connect 
one concept to another. 
Therefore, when students receive 
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new knowledge, students look for 
conditions, concepts, or 
processes in the knowledge they 
have construct new knowledge or 
to solve new problems. 

Azis et al., (2022); Togala, 
(2015); Yulistio, (2022) states that 
prior knowledge has a strong 
influence on student performance 
in the future. Prior knowledge 
essentially constructs students' 
thinking framework. Besides that, 
students with higher prior 
knowledge will have better self-
confidence and tend to have a 
positive attitude. Isnanto, (2022); 
Setyawati et al., (2022) stated that 
prior knowledge has a moderating 
effect on effectiveness self-
explanation in solving chemical 
problems. The higher the initial 
chemistry knowledge, the better 
self-explanation Her breasts are 
getting stronger. Meanwhile, 
students with low initial knowledge 
will experience difficulties in 
learning self-explanation. 

 
2. The Effect of Interaction Between 

Multi-Application Methods and 
Learning Styles on Students' 
Science Learning Outcomes 

The results of the 
hypothesis test show that there is 
an interaction effect between the 
Multi Application Method and 
learning styles on students' 
science learning outcomes. 
Science Learning Results for 
students who study through the 
Multi Application Method higher 
than the science learning 
outcomes of students who study 
using conventional methods. 
Thus, this research has the 
opportunity to find results that 
there is interaction between the 

Multi Application Method and 
student learning styles. 

Results of classroom 
observations of students learning 
using the Multi Application Method 
shows that students' science 
learning outcomes develop 
optimally, students can construct 
knowledge well. Thus, students' 
science learning outcomes in this 
class develop on the basis of 
students' learning styles. Thus, 
there is interaction between the 
Multi Application Method and 
learning styles on students' 
science learning outcomes. This is 
in line with research (Deswin, 
2019; Prabanitha et al., 2020; 
Ramadhana et al., 2022)  revealed 
a similar thing, namely that 
students' initial knowledge did not 
interact with treatment that used 
static and animated image media. 

These results are in line 
with research (Viyanti et al., 2021) 
which found an interaction 
between prior knowledge and 
learning strategies. To get a clear 
picture of whether there is an 
interaction effect in this research, 
it can be seen in the posttest mean 
plot graph in Figure 1. From Figure 
1 it can be explained that the Multi 
Application method has a better 
average for all learning styles as 
shown in the line at the top. and 
Science lesson materials using 
conventional methods at the 
bottom so that a clear pattern of 
lines appears parallel and does 
not touch. So, it can be concluded 
from both the analysis results and 
the posttest average plot that 
there is no interaction between the 
two variables, namely (Multi 
Application method and 
conventional method) and 
learning style (FI, neutral, and 
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FD). However, if we look at the 
average science lesson material in 
both the Multi Application method 
and conventional method, 
students with the FI learning style 
have better science lesson 
material than neutral and FD. 

 
Based on research 

findings, it shows that the Multi 
Application method has a strong 
main influence on science subject 
matter. Therefore, the results of 
the Multi Application method 
analysis show an increase in 
science learning materials that are 
better for all learning styles. 
Likewise, with learning styles, 
research results show that the FI 
learning style has a higher 
average science subject matter 
than neutral and FD. With the 
influence of the Multi Application 
method and learning style having 
the same strong influence on 
science subject matter, the 
interaction effect is weak and not 
significant. 

Several research results 
that use the Multi Application 
method as an independent 
variable almost all show that the 
Multi Application method has a 
better influence, both in science 
learning and other fields. This 
Multi-Application method shows 
rate Science lesson material is 
better than other Multi Application 
methods. This shows that the 
Multi Application method has a 

strong influence on the dependent 
variable (Science subject matter). 

Apart from the main 
influence of the Multi Application 
method variable, this research 
also examined the influence of the 
learning style variable on science 
subject matter. Differences in 
learning styles possessed by 
individuals influence individual 
science lesson materials. 
Research findings show that FI's 
main learning style has a strong 
influence on clinical learning, so FI 
has a higher average than the 
Multi Application method and 
conventional methods. This is also 
supported by the findings of 
previous researchers. 

Theoretical and empirical 
support for the main problem is 
the influence of the Multi 
Application method and learning 
styles on the science subject 
matter, which has a weak/no 
impact on the interaction of the 
Multi Application method and 
learning styles on the Science 
subject matter. The findings of this 
research are in accordance with 
the findings of Nofriansyah et al., 
(2022); Sari, (2019) which states 
that the presence of a strong main 
effect will weaken the interaction 
between the independent variable 
and moderator on the dependent 
variable. 
 
D. Conclusion 
Based on research it can be taken 
conclusion as follows. (1) There is 
a difference in science subject 
matter between learning using the 
Multi Application method and the 
conventional method, with the 
class average score showing that 
students who received learning 
treatment using the Multi 
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Application method obtained 
higher science subject matter than 
those using the conventional 
method. (2) There is a significant 
(significant) difference in the 
average value of student learning 
outcomes between those who 
have FI, FD and neutral learning 
styles. It was found that 
performance learning the 
application of the science learning 
process for students with the Field 
Independence (FI) learning style 
is higher than for students with the 
Field Dependence (FD) learning 
style. (3) There is no interaction 
between the Multi Application 
method and students' learning 
styles regarding science subject 
matter. This is possible due to 
several internal factors influence 
student learning outcomes 
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