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Abstract:- This study aims to reveal the effectiveness of 

chemical bond e-modules on the learning outcomes of 

class X high school students in Pariaman City. This type 

of research used is quasi-experimental research with a 

non-equivalent control group design. The population in 

this study was taken from three levels of UN scores 

(high, medium, and low) taken from the West Sumatra 

Province Education Office data, the population of which 

is grade X MIPA SMAN 1 Pariaman, X MIPA SMAN 4 

Pariaman, and X MIPA SMAN 6 Pariaman . The 

research sample was taken using purposive sampling 

technique. The sample for SMAN 1 Pariaman as an 

experimental class is class X MIPA 7 and X MIPA 6 as 

a control class. The sample for SMAN 4 Pariaman as an 

experimental class is X MIPA 1 and X MIPA 2 as a 

control class. The sample for SMAN 6 Pariaman as the 

experimental class is X MIPA 2 and X MIPA 1 as the 

control class. The research instrument used was a 

student learning achievement test consisting of an initial 

test (pretest) and final test (posttest) and in the form of 

20 objective questions. The results showed that there 

were differences in learning outcomes between the 

experimental class and the control class. This is 

evidenced by the average posttest score of the 

experimental class in each school is 87.65 for SMAN 1 

Pariaman, 85.38 for SMAN 4 Pariaman, and 86.75 for 

SMAN 6 Pariaman while the control class is 77.76 for 

SMAN 1 Pariaman, 77.12 for SMAN 4 Pariaman, and 

and 76.04 for 6 Pariaman High School. Based on data 

analysis, it shows that the sample is normally 

distributed and homogeneous so that t-test can be 

performed and the value of t ≥ t1-α is obtained for 

SMAN 1 Pariaman titung (4. 739)> t table (1.67022), 

SMAN 4 Pariaman titung (3.494)> ttabel (1.67203), and 

SMAN 6 Pariaman titung (4.129)> ttable (1.68195), then 

H0 is rejected. These data prove that the experimental 

class learning outcomes are higher than the control 

class learning outcomes. This is also supported by the 

N-Gain value obtained in the experimental class with N-

Gain value of 0.83 for SMAN 1 Pariaman, 0.81 for 

SMAN 4 Pariaman, and 0.83 for SMAN 6 Pariaman 

and the control class is 0.72 for SMAN 1 Pariaman, 0.72 

for SMAN 1 4 Pariaman, and 0.71 for SMAN 6 

Pariaman in the high category. This study also proves 

that the ranking of national examinations at state high 

schools in Pariaman City has no effect on student 

learning outcomes. This is based on the acquisition of 

student learning outcomes in Pariaman 6 Public High 

Schools which are in the low level national rank ranking 

school category which has a higher value than the 

student learning outcomes in Pariaman 4 Public High 

School which are in the medium level national exam 

ranking school category. The results of this study are 

also supported by the results of a meta-analysis which 

states that the application of e-modules can increase 

effectiveness and have a positive impact on student 

interests and learning outcomes so that it supports 

students to learn independently. 
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I. INTRODUCTION 

 

The Government has established the 2013 Curriculum 

to be applied to schools / madrasas in order to improve the 

quality of education. The 2013 curriculum was established 

as part of improving the quality of Indonesian education in 

all levels, which were assessed from three domains, 

namely: knowledge, attitudes, and skills. Learning 

Curriculum 2013 provides opportunities for students to 

learn actively, where the teacher as a facilitator or 
motivator, and all aspects of life can be a source of 

learning. The learning process in the 2013 curriculum was 

carried out using a scientific approach that is a student-

centered learning approach [5]. 

 

The scientific approach (scientific approah) consists 

of five steps including observing, questioning, collecting 

data (experimenting), associating (communicating),

 communicating 

(communicating), known as 5M. The scientific approach 

emphasizes students to recognize and understand the 
subject matter that can be obtained from various sources 

using a scientific approach and subject information, not 

only depending on the information given by the teacher [7]. 

 

The 2013 curriculum demands that in the learning 

process use a scientific approach, teaching materials based 

on a scientific approach are needed, teaching materials in 

which there are 5M aspects. Teaching materials consist of a 

set of material systematically compiled containing the 
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competencies to be achieved by students in the learning 

process. Some examples of teaching materials include 

handouts, textbooks, modules, student worksheets, models 

or models, audio teaching materials, interactive teaching 

materials, and so on. The use of teaching materials in 

learning can help the teacher's limitations in conveying 

information and the limitations of class hours. Teaching 

material serves as a source of learning material information 
as well as a source of practice questions. 

 

Modules are a form of printed teaching materials that 

are designed to be studied independently by students in 

learning because they have been equipped with instructions 

for self-study. [3]. Therefore, with the development of 

science and technology and the implementation of the 2013 

curriculum in several schools, the modules used in print can 

be  developed to be more interactive into e-modules based 

on a scientific approach. E-modules are a form of 

presentation of independent learning materials that are 

arranged systematically to achieve certain learning 
objectives that are presented in electronic format. The e- 

module includes animation, audio and navigation that will 

make students more interactive with the material. This 

interactive electronic module can help the learning process 

which involves displaying audio visual, sound, 

 

E-modules can be used as teaching materials in 

chemical materials, one of which is chemical bonds. In the 

2013 curriculum the chemical bonding material was taught 

in class X MIA odd semester. In this chemical bonding 

material, students are required to understand concepts that 
include: stability of elements, lewis structures, ionic bonds, 

covalent bonds, and coordination covalent bonds. This 

material requires a level of understanding in analysis, for 

example in ion bonding. If using teaching materials in the 

form of printed books or worksheets, students cannot see 

how electrons transfer to ionic bonds because they use still 

images. The e-module can see how electrons transfer using 

animated videos, so students are more motivated to learn 

and can also guide students to learn independently in 

finding concepts. 

 

Meta-Analysis is also carried out in the application of 
E-Modules on student learning by collecting, summarizing 

and developing some research results from international 

journals sourced from Elsevier publishers by identifying the 

main arguments or positions of articles, followed by 

scanning arguments to highlight the main points discussed. 

 

Pariaman City is one of the cities of education and has 

a high National Examination score in 2019. One of them is 

education at the high school level in Pariaman City which 

has 6 public high schools. According to the National 

Examination score in 2019 which is based on the data of 

the West Sumatra Provincial Education Office, the National 

High School rankings from high to low include: SMAN 1 

Pariaman    (67.04),    SMAN    2   Pariaman (53.31), 

SMAN 3 Pariaman (52.18),  SMAN 4 Pariaman (47.50), 

SMAN 5 Pariaman (46.08), and SMAN 6 Pariaman (42.45). 

The data is to obtain the results of the effectiveness of e-
module chemical bonds that are distributed at the high 

school level in the City of Pariaman, the researchers chose 

based on the value of the 2019 National Examination with 

three levels (high, medium and low). 

 

After observation and interviews with chemistry 

teachers at Kota Pariaman State High School, information 

was obtained that chemistry teachers who were willing and 

interested in using varied teaching materials such as 

chemical bonding e-modules were SMAN 1 Pariaman, 

SMAN 4 Pariaman, and SMAN 6 Pariaman. Teacher 

expectations from this study can improve student learning 
outcomes because there are still students who have 

difficulty understanding concepts and student involvement 

in the learning process that is low so that there are still 

students having learning outcomes under the KKM. In 

addition, other supporting factors the school is willing to 

use computer labor for the process of learning chemistry by 

using e-modules of chemical bonds. 

 

Dahlan's research (2016) proves that e-modules can 

help students understand the material because the 

animations in the form of videos can increase student 
interest in learning so as to provide a better and interesting 

learning experience. Then Andriani's research (2019) 

learning model of learning cycle 7e assisted by e-modules 

is more effective to improve the critical thinking skills of 

junior high school students compared to the learning model 

of learning cycle 7e and conventional models. Furthermore 

Istuningsih's research (2018) results of the analysis showed 

that the application of a scientific approach using e- 

modules based on the 7E learning cycle was effectively 

used. 

 

In the explanation above, researchers have developed 
a chemical bonding e- module based on a scientific 

approach and obtained a valid and practical e-module. But 

it has not yet been tested for effectiveness on learning 

outcomes. Therefore, further research is conducted to 

reveal the meta- analysis of the application of e-modules in 

the effectiveness of the use of e-modules of chemical bonds 

based on a scientific approach to the learning outcomes of 

class X students in Kota Pariaman. 
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II. RESEARCH METHODS 

 

The research design used was "Non Equivalent Control Group Design" research. The design of this study can be seen as 

follows. 

 

Group Prelimi nary test Treatment Final Test 

Experimen 

t Class (R ') 

O1 X O3 

Control 

Class (R) 

O2 Y O4 

Table 1:- Design Research 
 

Information: 

R: Samples (experiment class and control class) 

X: Learning to use chemical bonding e-modules based on a 

scientific approach 

Y: Learning uses school teaching materials O1: Initial test 

for the experimental class O2: Initial test for the control 

class 

O3: Final test for the experimental class O4: Final test for 

the control class 

 
The population in this study were all students of class 

X MIPA in SMAN 1 Pariaman, SMAN 4 Pariaman, and 

SMAN 6 Pariaman in the academic year 2019/2020. The 

sample is part of the number and characteristics possessed 

by the population [9]. 

 

The instrument used in this study was a test of 

learning outcomes, because the object of the study was 

student learning outcomes. Learning outcomes tests were 

conducted in both sample classes. Before the final test for 

the two sample classes a test was conducted on the 

questions for students who had studied chemical bonding 
material, from the results of the test the test questions were 

analyzed first, which was seen from the validity, reliability, 

difficulty index, and different power of the questions. The 

purpose of the test trials is to see whether the questions are 

appropriate given to the two classes of samples, after 

analysis 20 questions were taken for the final test of 35 test 

questions. 

 

The truth of the research data can be tested using data 

analysis techniques, namely the N-Gain test, normality test, 

homogeneity test and hypothesis test. N- Gain (normalized 
gain) is used to determine the increase in student cognitive 

learning outcomes before and after learning and to 

determine the effectiveness of e-modules of chemical 

bonds. Normality test aims to see whether the research 

results are normally distributed or not. Homogeneity test is 

done to determine whether the research data has 

homogeneous variance or not. While this hypothesis test 

aims to determine whether the research hypothesis can be 

accepted or rejected as well as to determine the difference 

between the two averages between the experimental class 

and the control class by using the t-test. 

 
Meta-Analysis begins with determining and studying 

research topics related to the E-Module. Research literature 

search was carried out through an internet site with Elsevier 

publisher sources. In general, this study uses a combination 

of purposive sampling method and qualitative dominant 

method through a mixed approach with some quantitative 

data whose data collection is done through a multi method 

approach, whereas for the Meta-Analysis Methodology of 

E-Module Implementation of some of these studies using 

the main argument by identifying the main argument or the 

position of the article, followed by scaning arguments to 

highlight the main points being discussed as well as reading 

and recording important matters in gathering information 
from research journals. 

 

III. RESULTS AND DISCUSSION 

 

E-module uses chemical bonds to express 

effectiveness in terms of learning outcomes by comparing 

the learning outcomes of experimental classes that use e- 

modules and control classes without using e- modules. The 

difference in learning outcomes from the two sample 

classes can be seen as follows: 

 

 N-Gain Test 
 

 
Table 2:- N-Gain Test 

 

Table 2 can be concluded that the understanding or 

mastery of students' concepts of chemical bond material in 

the experimental class is better than the control class, so 

that the use of e-modules of chemical bonds is effective in 

improving student learning outcomes. 
 

 Normality test 

The normality test is carried out using the Shapiro-

Wilk test. Decision making criteria are based if the 

significance value (sig)> 0.05 then the data is normally 

distributed and vice versa. 
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Table 3:- Normality Test Results 

 

Table 3 shows that the two sample classes have significant values (sig)> 0.05. This means that the data obtained in the 

pretest and posttest of the sample class are normally distributed. 

 
 Homogentas Test 

 

 
Table 4:- Test Results Homogentas 

 

Table 4 shows that the significant value obtained> 0.05 then the pretest and posttest result data from the sample class has 

homogeneous variance. 

 

 Hypothesis testing 

The results of the normality and homogeneity test of the learning outcomes of the two sample classes indicate that the 

learning outcomes data are normally distributed and have homogeneous variance. Therefore to test the hypothesis, a "t-test" or 

independent sample t-test is performed. Acceptance criteria if tcount ≥ t1-α, then the null hypothesis (H0) is rejected and vice 
versa. 

 

Public High School 

Pariaman 

Significance (Sig)  

Decision Experi 

mental Class 

Control class 

1 Thitung: 4,739 

t1-α: 1.67022 

Reject 

H0 

4 Thitung: 3,494 

t1-α: 1.67203 

Reject 

H0 

6 Thitung: 4,129 

t1-α: 1.68195 

Reject 

H0 

Table 5:- Test Results Hypothesis 

 

Table 5 shows that the value of t> t table, then H0 is 

rejected. This shows that there are differences in the 

learning outcomes of the experimental class and the control 

class, where the learning outcomes of the experimental 
class that use e-module chemical bonds are higher than the 

control class that does not use e- module chemical bonds. 

 

The results of this study are also supported by 

international research in the application of E-Modules  

during learning. This is demonstrated by one research 

journal entitled "Design and development of a collaborative 

learning module for secondary school science in Malaysia: 

addressing learners needs of the use and perception of 

technology  "[4]. The purpose of this researchto determine 
design and analyze student perceptions as well as effectiveness 

in the application of current technology science learning. 

 

Based on the results of a meta- analysis in 

international journals with Elsevier publishing sources, the 

following data are obtained: 
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Technology 

Implementation 

Usage Rate (%) 

1 2 3 4 

Research and Settlement Related Reference Tools     

Using CD-ROM 56.3 19 15.2 9.5 

Browsing 13.3 13.9 17.1 55.7 

Evaluating 

material on the internet 

 

39.9 

 

19 

 

15.8 

 

25.3 

Communication tool     

E-mail 67.7 11.4 9.5 11.4 

Discussion 53.8 13.3 13.3 19.6 

Presentations (Newsletters, 

Web Pages) 

 

74.3 

 

11.8 

 

3.8 

 

10.1 

Telephone 

Discussion 

15.8 20.8 14.6 48.8 

Online text 

messaging 

22.8 15.8 15.5 45.9 

Table 6:- Analysis of Frequency of Application of Technology in Problem Solving and Communication Tools 

 

Information : 

 Never 

 Once a month 

 Once a week 

 Often 
 

The results of the study found that the application of 

technology has a positive impact on students because it is 

used as a solution to problems related to references and as a 

communication tool or discussion forum on learning. 

 

Based on the description above, it can be concluded 

that the learning outcomes in the cognitive domain of 

students using e- modules of chemical bonds are 

significantly higher than those of students who do not use 

e-modules of chemical bonds in the learning process. This 

proves that the use of e- chemical bonding modules can 
effectively improve student learning outcomes in Pariaman 

City High School and is also proven by a meta-analysis of 

research "Design and development of a collaborative 

learning module for secondary school science in Malaysia: 

addressing learners needs of the use and perception of 

technology "[4]. 

 

IV. CONCLUSION 

 

Based on the results of research, data processing, data 

analysis and meta-analysis that have been carried out it can 
be concluded that the use of e-modules in the chemical 

bonding material is effective in improving student learning 

outcomes in class X SMA Pariaman. This is evidenced by 

an increase in student learning outcomes before and after 

the application  of e-modules and the acquisition of 

cognitive values by the experimental class is higher than 

the control class at SMAN 1 Pariaman, SMAN 4 Pariaman, 

and  SMAN  6 Pariaman. 

 

The results of this study are also supported by the 

results of a meta-analysis which states that the application 

of e-modules can increase effectiveness and have a positive 
impact on student interests and learning outcomes so that it 

supports students to learn independently. 
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