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ABSTRACT 

This research is motivated by the development of STEM-based digital modules for 

elementary school teacher education students that are suitable for use in 

increasing learning independence. The purpose of this study was to determine the 

effect of using STEM-based digital modules on the learning independence of 

elementary school teacher education students. This research is an experimental 

research. The number of samples used in this study were 60 people. This study 

uses a self-learning questionnaire which is analyzed by calculating the normality 

test, homogeneity test, T test, influence test between variables and N-Gain 

calculations. The results of the study stated that T count > T table, namely 4.18> 1, 

69 so that it is stated that the use of STEM-based digital modules has an effect on 

increasing student learning independence. The implications of this research can be 

used as a basis for increasing student learning independence. 
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PRELIMINARY 

The Covid-19 pandemic is still developing in Indonesia [1]. Even though the 
Covid-19 pandemic has been going on for two years, the progress is still there. 
This can be seen from the data from the Covid-19 task force which states that in 
some areas the number of cases of Covid-19 is still high. This remains the shared 
responsibility of each element so that the development of the corona virus can be 
minimized. The Covid-19 pandemic has resulted in a change in people's mindset 
and behavior which has had an impact on religious, cultural, social, economic and 
even educational aspects. In the educational aspect, educational institutions are 
required to organize a learning process that reduces the face-to-face learning 
process in schools [2]. 

This circular letter is the basis for educational institutions to carry out online 
learning processes. Online learning is a learning process that is carried out online. 
In online learning, learning resources are needed that are managed online by the 
teacher [3]. Online learning also facilitates students and teachers to discuss, 
consult and provide assignments online through the online learning platform used 
[4]. This implies that the online learning process requires student learning 
independence at home because teachers cannot accompany students directly in 
the learning process. In online learning students are required to learn and 
understand their own learning. Students are required to be able to complete tasks 
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by actively finding reference sources that are able to answer problems [5]. This 
student process is called independent learning. 

Learning independence is the ability possessed by students to be able to 
control cognitive aspects, monitor, formulate and motivate students to be able to 
learn independently. Learning independence is characterized by the responsibility 
that students have in designing, implementing and evaluating learning that they do 
independently [6]. It is this learning independence that greatly influences the online 
learning process, including the online learning process in tertiary institutions. 

During the Covid-19 pandemic, many tertiary institutions implemented an 
online learning process, including the elementary school teacher education study 
program (PGSD) [7]. This aims to reduce the spread of the corona virus. The 
implementation of online learning at PGSD also requires learning independence for 
PGSD students so that online learning can be implemented optimally. PGSD 
students are students who are prepared to become elementary school teacher 
candidates so that PGSD students must be able to achieve the learning objectives 
that have been set even though they are implemented online [8]. Therefore, it is 
necessary to have high learning independence for PGSD students so that each 
series of online learning processes can be carried out properly. 

Learning independence is a key factor for success in achieving online 
learning goals [9]. Students must be able to maximize independent learning in 
order to understand the material presented in the learning process. However, 
based on the initial analysis that the researchers did, it was found that student 
learning independence was low. This is evidenced by the results of preliminary 
research which stated that the average score of student learning independence 
was 52.78 in the low category. This proves that student learning independence is 
still not optimal during the Covid-19 pandemic. Therefore we need an effort that 
can increase the independence of student learning. 

One of the efforts that can be made to increase student learning 
independence is to use digital modules. Digital modules are teaching materials that 
are appropriate to the era of the industrial revolution 4.0 and are appropriate for 
use during the Covid-19 pandemic [10]. This is because the use of digital modules 
can be accessed via computers or smartphones anywhere and anytime so 
students can easily access information related to learning [11]. Therefore, in 
previous research, a STEM-based digital module was developed with the aim of 
increasing student learning independence. The digital module has been assessed 
by experts and declared fit for use. However, further research is needed to 
determine the effectiveness of these digital modules in increasing student learning 
independence. 

 

1. INTRODUCTION 

The first stage of the Module STEM-CP-based Digital on Flipped Learning is the 
stage of analyzing (analyse) which aims to find gaps between expectationsand 
reality. The stages are as follows: 1) find problems between reality and 
expectations, 2) conduct a review of development goals, 3) identify development 
goals, 4) study the required components, 5) formulate a delivery system 

 

2. RESEARCH METHODOLOGY 

This research was conducted at the Department of Elementary School Teacher 

Education, Padang State University. This research is researchmix method using 
the ADDIE model.The research design uses a pretest-posttest. The population of 
this study were all students majoring in PGSD, Padang State University. This study 
used a purposive sampling technique so that 30 AT 01 students were selected as 
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the class that was given treatment using digital modules and AT 02 class as many 
as 30 people as a class with conventional learning. 

The independent variable in this study is a STEM-based digital module and the 
dependent variable is student learning independence. The research instrument 
used a questionnaire with a Likert scale. The data analysis technique used the 
normality test, the two variants similarity test and the hypothesis test which 
consisted of the two average difference test, the effect test between variables and 
the normalized gain test. 

 

3. RELATED RESEARCH/LITERATURE REVIEW 

Research related to STEM-CP was conducted by Oktaviani et al who studied the 
development of STEM-CP teaching materials for students SENIOR HIGH 
SCHOOL. The results of the study stated that teaching materials had been 
developed STEM-CP in learning biology for high school students who are valid and 
able improve students' critical thinking skills [12]. Research conducted by Fadilah 
examines the application of STEM-CP in high school. Research result 
states that students who study with STEM-CP experience increasing learning 
outcomes, especially in the process of solving problems [13]. Research conducted 
by Hasanah et al states that application STEM-CP textbooks are able to increase 
collaboration, participation and critical thinking skills of high school students [14]. 

Research examining flipped learning was carried out by Karabulut-Ilgu who studied 
flipped learning for engineering students. The results of the study stated that 
flipped learning was suitable to be applied to engineering student learning process 
due to flipped learning prepare students to understand prior learning carry out the 
tasks given [15]. Research conducted by Brewer et al who studied the impact of 
filipped learning on the lecture process student. The results of the study stated that 
flipped learning was appropriate to use in lectures because it can increase student 
understanding [16]. Research conducted by Thomas et al examines readiness 
early year students in carrying out the flipped learning process [17]. Results 
research states that the use of flipped learning in the student learning process has 
a positive impact on improving student learning activity. Research conducted by 
Jee et al examines the development of lectures for college students [18]. The 
results of the research stated that a flipped process had been developed learning 
that can improve the quality of learning mathematics student in college. 

 

4. RESULTS AND DISCUSSION 

The stages of analysis in the development of STEM-CP-based Digital Modules in 

Flipped Learning consist of three stages, namely needs analysis, analysis of 

student characteristics, and material analysis. 

a. Needs Analysis 

Based on SE Chancellor of UNP number 5180/UN35/EP/2022 regarding activities 

January-July 2022 semester lectures in the framework of vigilance The Covid-19 

pandemic and Minister of Home Affairs Instruction number 11 of 2022 concerning 

the implementation of level III PPKM in Padang City and increasing the community 

UNP academics who are exposed to Covid-19 will have face-to-face lectures 
carried out online except for practicum lectures including lectures at PGSD 
UNP.  

In the 2021 PDP research, researchers have implemented a process 
flipped learning. However, it was found that the material presented was an 
obstacle still using material at face-to-face meetings so that on learning process 
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many students feel confused in understanding the material. So the need for 

innovation that develops the material lectures that are in accordance with the 

flipped learning process. One of them is developing digital modules. The use of 

aligned digital modules with the 4.0 era and the conditions of the covid-19 

pandemic. Many researches states that the use of digital modules can improve 

quality learning, especially in learning during the covid-19 pandemic. 

Learning during a pandemic also requires independence student. Students must be 

able to take responsibility for the process learning [10]. Learning independence is 

important because of many students ignore the online learning period lectures. So 

that efforts are needed to increase independence student study. Therefore 

researchers want to develop a module digital in the flipped learning process that 

can increase independence student study. This digital module was developed with 

integration STEM-CP approach. STEM-CP is a learning process that combines the 

concepts of science, technology, engineering and deep mathematics learning 

process and relate it to real problems student. STEM-CP is learning in harmony 

with the era 4.0 because it combines the concept of technology. Apart from that 

STEM-CP as well presents environmental problems as the basis of learning 

so it is right to be integrated in this digital module. 

b. Analysis of Student Characteristics 

Having found the main foundation for the development of digital-based modules 

STEM, then an assessment of the characteristics is carried out student. Based on 

the survey conducted, it was found that as many as 100% of students have 

smartphones and laptops, as much as 100% students master the UNP e-learning 

LMS, and as much as 100% bias operate the Microsoft word application so that it 

can be concluded that PGSD students have the characteristics of being able to 

master technology associated with digital modules. 

c. Material Analysis 

The material analysis to be developed is:  

 

Image 1. concept material to be developed In this development 

The material to be developed is a concept measurement of quantities, kinematics 

of straight motion, forces and the effect of forces on motion, types of simple 

machines, various types of energy, heat, heat transfer, effect of heat on objects 

and electricity. 
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5. CONCLUSION 

The results of the study obtained a calculated T value of 4.18 with T table getting a 
score of 1.69. This proves that t count > t table so that it can be criterion that the 
average student learning independence in the experimental class is greater than 
that in the control class. The final results of the study state that STEM-based digital 
modules have an effective influence in increasing the learning independence of 
PGSD students. 
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