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Abstract: This study aims to obtain a constructivism-based e-module that is valid, practical, and 
effective, so that it can assist students in understanding the material for a two-variable linear equation 
system. The research instruments used were lesson plans, material validation sheets and e-module 
media, learning outcomes tests, and student and teacher response questionnaire sheets. After all 
instruments, lesson plans, and e-modules were declared valid by the validator, then readability tests 
and field trials were carried out. The results showed that: (1) the developed E-Module had met the 
validity values, namely (3.37 and 3.25) with a very feasible category; (2) The developed E-Module 
has met the practical value (79.75% and 90.5%) with very practical category; (3) The developed E-
Module meets the effective criteria with the completeness of student learning outcomes that meet the 
criteria, namely 85% of students have obtained a score of 75 and the achievement of each 
indicator/learning objective is more than 65% of the total students. 
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A. INTRODUCTION 

Mathematics is a universal science that underlies the development of modern technology, 

and has an important role in various sciences and advances human thinking (Meidawati, 2014). 

Studying mathematics aims to develop creativity and train students' thinking power in 

problem solving, understanding, reasoning and communication (Supriadi, 2015). In class VIII 

SMP/MTs mathematics learning, one of the materials taught is systems of linear equations in 

two variables (SPLDV). SPLDV material is material that requires quite a high level of 

reasoning because it concerns abstract concepts that are given symbols. Class VIII SMP/MTs 

students have difficulty learning systems of linear equations in two variables (SPLDV). 

Therefore, teachers as educators must have innovation in providing teaching related to SPLDV, 

so that students understand and understand the concept of SPLDV, and are able to connect 

SPLDV learning with everyday life (Fajriah., & Sari, 2014). Based on interviews conducted 

with Gajah Mada Middle School mathematics teacher (Azka Hidayat, S.Pd.I), it is known that 

there are still many students who experience difficulties in understanding SPLDV material. 

These difficulties have an impact on mathematics learning outcomes which are classified as 

low and below the minimum completeness criteria (KKM) (score 75). The mathematics teacher 
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explained that the students' difficulties in the SPLDV material lay in changing the sentences 

in the questions into mathematical form. 

Students' difficulties in understanding SPLDV are caused by several factors, namely 

inappropriate delivery of material, poor student abilities, and inappropriate strategies or 

approaches (Hasratuddin, 2013). The lack of availability of teaching material resources that 

suit students' characteristics is one of the causes of students' lack of understanding in 

understanding the material presented, resulting in low student learning motivation which 

results in low student learning outcomes (Maryam, 2019). 

New innovations in teaching materials that you want to convey to students are the right 

steps to foster students' interest in learning. It is hoped that innovations in teaching materials 

carried out by educators can change students' paradigms in mathematics lessons which seem 

difficult. This is the background for the author to develop a material, one of which is electronic-

based. The teaching materials used by the author are electronic modules (E-Modules). The use 

of the E-Module designed is focused on discussing SPLDV material. This material will be 

presented in written form, learning videos that support SPLDV explanations, and interesting 

animations, so that students pay more attention and respond to the material being taught, and 

can easily absorb and understand the concepts of the material being taught. The development 

of this e-module was carried out with a previously existing module, namely, the e-module 

developed by Supardi., et al (2019), in research entitled "Development of a Mathematics 

Learning Module Based on a Constructivist Approach to Logarithm Material" and the research 

by Fitri (2017) entitled "Development of Learning Tools Based on a Constructivist Approach 

to Improve the Ability to Understand Concepts in Circle Equation Material". The difference 

from the previous module is that in this research the module is presented using technology so 

that it is in electronic form and is equipped with learning media such as learning videos and 

animations that support explanations of the SPLDV material.  

Several research results related to this research, namely research by Novallyan., et al (2020) 

showed that the results of lecturers' and students' responses to constructivism-based general 

biology e-modules using 3D pageflip were in the very good category, thus the e-module can 

be used as a tool. help in learning. Maiyena., et al (2020) resulted in a constructivism-based 

electronic physics module that was developed which was very valid and effective with a 

percentage of 89.08%. Based on problems found in mathematics learning at Gajah Mada 

Middle School as well as an explanation of electronic modules (e-modules) and constructivist 

approaches. So constructivism-based electronic modules are believed to be suitable for 

overcoming students' difficulties in learning mathematics, especially in SPLDV material. 

 

B. METHOD 

This research was carried out at Gajah Mada Middle School. The research location was 

chosen because previously this school had never used E-Modules as a mathematics learning 

resource. The time for conducting the research is the odd semester of the 2023/2024 academic 

year. The subjects in this research were class VIII students at Gajah Mada Middle School. The 

researcher used class 8A with 20 people and class 8B with 19 people. The object of this research 

is teaching materials in the form of constructivism-based e-modules. This type of research is 
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research and development. The research and development carried out is to develop a new 

product and perfect it. The development model used as the basis for this research is the ADDIE 

development model. This model, as the name suggests, consists of five main phases or stages, 

namely (A) analysis, (D) design, (D) development, (I) implementation, and (E) evaluation 

(Nieeven, 1999). By using this model, researchers will develop a teaching material product in 

the form of a constructivism-based E-Module. 

 

C. RESULTS AND DISCUSSION 

Based on the description of the research results outlined in the research results, a Learning 

Implementation Plan (RPP), test instruments (pretest and posttest), and constructivism-based 

e-module on two-variable linear equation systems were obtained. This e-module was 

developed using the ADDIE development model with five stages, namely: (1) analysis stage 

(Analysis), (2) design stage (Design), (3) development stage (Development), (4) 

implementation stage (Implementation), and (5) evaluation stage. After all the development 

stages have been passed, a quality e-module will be obtained in terms of validity, practicality 

and effectiveness. From the evaluation results of each stage of constructivism-based e-module 

development that has been carried out, all aspects such as lesson plans, test instruments, and 

e-modules developed have met the criteria of being valid, practical, and effective. So the 

ADDIE model development cycle to obtain quality (valid, practical and effective) interactive 

teaching materials has ended. 

1. Validity of Constructivism-Based E-Modules in Learning 

The validation results by material expert validators, media experts, teachers and students 

on the constructivism-based e-module for the device are classified as valid. The criteria are 

very feasible for media expert validation questionnaires, teacher response questionnaires, and 

student response questionnaires for constructivism-based e-modules with average scores of 

3.25, 3.61, and 3.19 respectively from a maximum score of 4.00. The results of constructivism-

based e-module validation show that the criteria are very feasible for material validation 

results with an average score of 3.37, and also very feasible for media validation results with 

an average score of 3.25 from a maximum score of 4.00.  

 

2. Practicality of Constructivism-Based E-Modules in Learning 

Constructivism-based e-modules are declared practical based on practicality criteria 

obtained through: (1) student (practitioner) assessments of the tools developed are stated as 

practical or very practical, and (2) the results of the teacher's response to the tools developed 

are included in the practical or very practical category very practical. Based on the results of 

the analysis of student response questionnaires, the constructivism-based e-module obtained 

a practical validity of 79.75% and 90.5% based on the teacher response questionnaire. So that 

teaching materials can be categorized as very practical, in accordance with the practicality 

criteria guidelines used by researchers, namely that a device is declared very practical if it has 

a practical validity value in the range of 76% -100%. 
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3. The Effectiveness of Constructivism-Based E-Modules in Learning 

Basically, effectiveness is the level of achievement of the goals or targets set. Akker (1999) 

states that effectiveness refers to increased experience and intervention results that are 

consistent with the intended goals. Therefore, teachers must be able to organize students and 

learning facilities and control them in a pleasant atmosphere to achieve predetermined goals. 

Effective teachers (Trianto, 2018) are teachers who fully master their field of study, are able to 

establish sympathetic relationships with students, create a classroom environment that is 

nurturing, full of attention and has a love of learning, and can motivate students to work not 

only to achieve achievement but rather being a loving member of society. Based on readability 

tests and field trials, the constructivism-based e-module developed has met the effective 

criteria in terms of: (1) classical student learning completeness, namely at least 80% of students 

participating in learning are able to achieve a minimum score of 75, (2) achievement of learning 

objectives 75% for each indicator was obtained by a minimum of 65% of students, and student 

responses to learning were positive. 

 

4. Achieving Classical Student Learning Completeness 

In this research, the reference for achieving completeness is the Minimum Completeness 

Criteria (KKM) which has been determined by Gajah Mada Middle School for the field of 

mathematics study, namely 75. Based on the results of the analysis of the problem solving 

ability test in the field trial, it was found that student learning outcomes in the posttest (test 

final ability) has met the classical criteria for completion. In the pretest results of the field trial, 

there were 4 students (20%) who completed or exceeded a score of 75, while 16 students (80%) 

got a score below 75 and were declared incomplete. Meanwhile, in the posttest results, there 

was an increase of 65% in the number of students who obtained scores that reached or 

exceeded the KKM, namely 22 students (85%) and 3 students (15%) were declared incomplete. 

Because the number of students who get a score of ≥75 in class is ≥80% of the total students, 

class VIII is said to have completed their studies. 

 

5. Achievement of Indicators/Completion of Learning Objectives 

The criteria for achievement of indicators/learning objectives is a minimum of 75% for 

each indicator obtained by a minimum of 65% of students. Based on the criteria for achieving 

indicators in field trials, the achievement of indicator 1 was 61.75% in the pretest and 83% in 

the posttest. Achievement of Indicator 2 was 77.05% in the pretest and 77.25% in the posttest. 

In indicator 3, the achievement of pretest completeness was 66.55%, while the achievement of 

posttest completeness was 77.15%. And the achievement of indicator 4 was 57.5% in the pretest, 

increasing to 79.7% in the posttest. From the results of the achievement of each indicator which 

exceeds 65% of the total students, it can be concluded that the achievement of the 

indicators/completeness of the learning objectives in the field trial has been achieved. 

From the overall results obtained, it can be concluded that the constructivism-based e-

module on two-variable linear equation systems has met the effectiveness criteria based on 

achieving learning completeness. Meanwhile, 79.75% of the total students responded 

positively to the e-module being developed. Thus, the constructivism-based e-module meets 



 

614  |  International Seminar on Student Research  

        in Education, Science, and Technology 

        Volume 1, April 2024, pp. 610-615 

 

 

the effective indicators for student responses, because it has exceeded the minimum limit of 

80% of students who took part in the learning responding in the good category. 

 

D. CONCLUSIONS AND SUGGESTIONS 

Based on the results of the research that has been carried out, it can be concluded that the 

development of a constructivism-based e-module in class VIII of Gajah Mada Middle School 

on two-variable linear equation systems using the ADDIE development model has a validity 

value (3.37 and 3.25) with a very feasible category, practical value (79.75% and 90.5%) in the 

very good practical category, and has good effectiveness because it is proven that the 

completeness of student learning outcomes has met the criteria, namely 85% of students have 

obtained a score of ≥75 and the achievement of each indicator/learning objective has exceeded 

65% of total students. From the results of the development carried out, the constructivism-

based e-module is in the category suitable for use. However, with several suggestions or input 

given to improve this e-module, it does not rule out the possibility of further improving it. In 

the learning process using constructivism-based e-modules, it is recommended that the media 

in question interact directly with students, not only be displayed in front of the class by the 

study teacher. This constructivism-based e-module can be used as a reference or point of 

reference for developing a new learning tool for other material, in order to develop students' 

interest in learning and understanding of the material, both at different educational unit levels. 
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