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Abstract. This study aims to determine the development of the process of 

mathematics teaching materials based on the Experiential Learning model 

to improve mathematical literacy skills in two-variable linear equation 
system materials as well as the level of validity, practicality, and 

effectiveness. This type of research is Research and Development regarding 

the ADDIE development model, which consists of several stages: Analysis, 

Design, Development, Implementation, and Evaluation. The product 
developed as teaching materials is a module based on the Experiential 

Learning model on the material of a two-variable linear equation system. 

The test subjects in this study were grade VIIIA students of SMPN 45 

Makassar, totaling 28 students. The instruments used in this study were 
expert validation sheets, student response questionnaires, teacher response 

questionnaires, observation sheets of teacher ability in managing learning, 

observation sheets of student activities, and learning outcome tests. The 

results showed that in the limited trial stage, teaching materials based on 
experiential learning on two-variable linear equation system material had 

met the criteria of validity, practicality, and effectiveness. 

1 Introduction 

The era of globalization is marked by advances in science and technology, which will 

significantly impact the world of education. Success in education is usually measured based 

on increasing human resources (HR). However, the progress of science and technology 

actually impacts the fragility of the nation's character. 

According to [1], character-building is needed by students so that they can resolve 

conflicts in their lives. The main tool that serves to shape the nation's character is education, 

which aims to develop cognitive critical reasoning and the cultivation of moral and ethical 

values as stated in the National Education Law of the Republic of Indonesia Number 20 of 

2003, which must be the main basis in the pattern of implementation and evaluation of the 

national education system [2]. 

Well-structured education can create quality human resources, as mathematics education 

plays an important role in creating a superior generation in the current era of globalization. It 

was also stated by [3] that one of the subjects that play an important role in the world of 
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education is mathematics because mathematics is one of the basic sciences that can be used 

to support other sciences such as physics, chemistry, computers, and economics. Learning 

mathematics can train how to reason in drawing conclusions, develop creative activities that 

involve imagination, develop problem-solving skills, and develop the ability to convey 

information or communicate ideas [4].  

In fact, in the field, based on the results of the Indonesian mathematical literacy survey, 

which is still relatively low, it shows that the ability of Indonesian students has yet to compete 

with students from other countries in the world. PISA results on mathematical literacy in 

2018 show Indonesia is ranked 7th from the bottom (73) with an average score of 379. 

Indonesia is above Saudi Arabia, which has an average score of 373. Then, China still 

occupies rank one, with an average score of 591 [5]. This shows that the mathematical literacy 

of junior high school students in Indonesia still needs to improve, and it can be seen that 

students still need help in applying the mathematical knowledge they have learned to solve 

context problems related to everyday life, which demands mathematical skills. Some of the 

components of PISA related to mathematical literacy based on the OECD are as follows: the 

mathematical processes can describe what students do to connect real-world problems with 

mathematics so that problems can be solved, the mathematical content is the material used 

for aspects of evaluation, the context is the context for assessment [6]. 

The low achievement of students in the PISA study that measures students' mathematical 

literacy is not only because students in Indonesia do not have all the mathematical abilities 

described above. Based on the results of the PISA study, the weak ability of students lies in 

the ability to answer level 5 and 6 questions, which means that students are not able to 

interpret mathematical abilities in everyday life in various contexts. However, this also 

happened to SMP Negeri 45 Makassar students with low mathematical literacy skills in 

answering questions starting at level 3 and level 4, level 5 and level 6. One of the reasons is 

that the available teaching materials do not facilitate students in improving mathematical 

literacy [7],[8]. 

There are several reasons why the development of mathematics teaching materials is 

essential because the availability of mathematics teaching materials must follow the 

objectives of mathematics learning in the curriculum, target characteristics, and learning 

problem-solving demands [9]. [10] also stated that a teacher must be able to make teaching 

materials to build students' ability to express ideas. According to [11], the teaching materials 

used in schools are only textbook designs containing definitions, theorems, proofs, sample 

questions, and practice questions. The use of teaching materials today does not support 

students' ability to improve mathematical literacy. In addition, research conducted by [12] 

also states that teaching materials used by teachers are teaching materials as teacher 

companions in providing exercises to students where the teaching materials do not facilitate 

teachers in carrying out learning. In addition, teachers who are too busy developing their 

teaching materials tend to be less effective in learning activities [13].  

The teaching material developed in this study is a module because the module is teaching 

material that is systematically designed based on a certain curriculum and packaged in the 

form of the smallest learning units and allows learning to be studied independently in certain 

units of time. According to the Directorate General of Education Quality Assurance and 

Education Personnel, module is a printed teaching material designed to be learned 

independently by students. Module is also called media for independent learning because 

they have been equipped with instructions for self-study [14]. 

The module is a self-study package that includes a series of learning experiences 

systematically designed to help students achieve learning goals. The primary purpose of 

learning with module is to improve the efficiency and effectiveness of learning in schools, 

both time, funds, facilities, and energy to achieve goals optimally. According to the 

Directorate General of PMPTK (2008), module are teaching materials that are arranged 
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systematically using language that can be easily understood by students and can be learned 

independently without the need for a facilitator, and module can also be used according to 

student learning speed [14]. 

The module should be developed based on the needs and conditions analysis results. It is 

necessary to know exactly what learning materials need to be arranged into a module, how 

many modules are needed, who will use them, what resources are needed and available to 

support the use of module, and things considered necessary. Furthermore, a module design 

follows various objective data and information from analyzing needs and conditions. Based 

on the design that has been developed, the required module is arranged. The module 

preparation process consists of three stages [15]. 

Several abilities expect students to be able to learn mathematics, including understanding 

concepts, problem-solving, reasoning, and mathematical literacy. Mathematical literacy is an 

individual's ability to interpret, formulate, and use mathematics in various contexts 

efficiently, including thinking mathematically and using facts, concepts, procedures, and 

mathematical tools in predicting and explaining phenomena [16],[17]. According to [18], 

mathematical literacy is the ability of students to understand and apply several applications 

of mathematics, such as facts, principles, operations, and problem-solving in everyday life in 

the past and present. Someone with good mathematical literacy skills is sensitive to which 

mathematical concepts are relevant to the problem at hand. This sensitivity is then continued 

with problem-solving using mathematical concepts.  

Students' mathematical literacy skills need to be improved by providing teaching materials 

that directly relate the material to authentic experiences in everyday life so that students are 

more interested in exploring the mathematical material taught. Therefore, teaching material 

with an appropriate learning model is needed to spur mathematical literacy skills. 

According to [7], the mathematical literacy ability of level 3 and 4 students can be 

improved by developing mathematics teaching materials. Suitable teaching materials to be 

developed is module with learning model based on experiential learning because with 

teaching material in the form of module, students can learn independently and understand the 

subject matter optimally. 

Experiential learning is learning that is done through reflection and also through a process 

of making meaning from direct experience. According to [19] ), experiential learning is 

learning that builds knowledge and creates change from various forms of 

experience. Experiential learning focuses on the learning process for each individual. As 

stated by [20], experiential learning is more centered on student learning experiences that are 

open, and students are able to guide themselves so that these experiences can be poured into 

writing. Experiential learning can also be interpreted as a student-centered approach that 

starts with the premise that people learn best from experience [21]. Experiential learning is 

carried out in the form of cycles that occur repeatedly and involve experience and reflection 

on these experiences [22].  

One of the mathematical materials that demands mathematical literacy skills is the system 

of linear equations in two variables. A system of linear equations in two variables material is 

closely related to everyday life and takes the form of contextual storytelling. System of linear 

equations in two variables is the last material taught to grade VIII students in odd semesters. 

Solving a system of linear equations in two variables problems requires stages of 

mathematical literacy, such as the stage of modelling mathematically or representing, then 

the problem can be solved [23]. 

Based on the results of observations that have been made at SMPN 45 Makassar class 

VIII through an interview with one of the mathematics subject teachers on February 20, 2021, 

information was obtained that the learning process carried out in class is still teacher-

cantered using the lecture method. This is evident because teachers have not carried out a 
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management of teaching and learning activities that involve students actively, so the learning 

process is sometimes less effective. 

When the teacher shows the teaching materials used in schools, namely test books in the 

form of student package books, it can be seen that the student package books used in schools 

in terms of appearance only contain ordinary pictures and the colours are less varied, so that 

students are less interested in reading, while the contents of the teaching materials only 

contain definitions, brief explanations and the language used make the students difficult to 

understand, especially in the material of systems of linear equations in two variables, where 

when students are given different questions they do not know where to start and how to solve 

the problem because the student textbook has not led to a learning model that can support 

students' mathematical literacy skills to increase. In addition, teachers are also required to be 

able to choose a learning model that can spur students' enthusiasm to be actively involved in 

their learning experience. 

Based on the explanation above, it is necessary to conduct research on the Development 

of Mathematics Teaching Materials Based on Experiential Learning Model to Improve 

Students' Mathematical Literacy Skills on the Subject of the System of Linear Equations in 

Two Variables at Class VIII SMP Negeri 45 Makassar. 

2 Methods  

This type of research is research and development or Research and Development (R &D) with 

the ADDIE development model [24], which consists of 5 stages, namely (Analysis, Design, 

Development, Implementation and Evaluation). The products developed in this study are 

teaching materials in the form of module based on experiential learning models on two-

variable linear equation system material to improve the mathematical literacy ability of grade 

VIII students of SMPN 45 Makassar. 

 The methods used to collect data in this study were questionnaire and observation 

methods, as well as mathematical literacy ability tests. The instruments used in this study 

include validation sheets, student activity observation sheets, observation sheets of teacher 

ability in managing learning, student response questionnaires, teacher response 

questionnaires, and learning outcome tests. The data that has been collected using the 

instruments mentioned above is then analyzed quantitatively and directed to determine the 

validity, practicality, and effectiveness of the experiential learning-based learning model 

module developed. Validity is seen from the validation results of the module developed and 

research instruments. Practical indicators can be seen in student and teacher response 

questionnaires. Effectiveness indicators are the teacher's ability to manage learning, student 

activities, and learning outcome tests. 

3 Results and discussion 

This research was conducted by following the ADDIE development model through five 

phases, namely analysis, design, development, implementation, and evaluation. 

3.1 Analysis Phase 

The activities carried out at this stage are analyzing the problems contained in the learning 

process due to the use of existing teaching materials and analyzing the need for the 

development of teaching materials. Based on the results of the analysis of teaching materials 

that have been carried out through an interview on Monday, February 21, 2021 with a 

4

ITM Web of Conferences 58, 03003 (2024)
The 6th IICMA 2023

 https://doi.org/10.1051/itmconf/20245803003



mathematics teacher in class VIIIA at SMPN 45 Makassar, information was obtained that the 

learning process carried out in class is still teacher-centered) by using the lecture method. 

This is evident because teachers have not carried out a management of teaching and learning 

activities that involve students actively, so the learning process is sometimes less effective. 

In addition, when the teacher shows the teaching materials used in schools, namely 

textbooks in the form of student package books, it can be seen that the student package books 

used in schools in terms of appearance only contain ordinary pictures. The colors are less 

varied so that students are less interested in reading, the content of the teaching materials 

only contains definitions and brief explanations, and the language used makes it difficult for 

students to understand the material, especially in the material of two-variable linear equation 

systems,  Where when students are given different questions they do not know where to start 

and how to solve the problem because the student textbook has not led to a learning model 

that can support students' mathematical literacy skills. 

The results of the student analysis showed that grade VIII students of SMPN 45 Makassar 

had learned supporting materials at the elementary school level as prerequisite material for 

learning the subject matter of the system of linear equations in two variables of Junior High 

School grade VIII. As for the language used by students in everyday life, most of them use 

Indonesian. When viewed from the level of cognitive development, according to Piaget [25], 

students have been at the stage of formal operations (aged 11-18 years). This means that 

students can think abstractly and logically and have the ability to conclude. Students still 

need objects or actual problems in learning mathematics at that age.  

Curriculum analysis shows that the curriculum used in the school is the 2013 

Curriculum revised 2006 Curriculum. Syllabus analysis based on the 2013 curriculum with 

basic competencies and learning objective indicators as follows: 

3.1.1 Basic Competence 
 

Basic competence of system of linear equations in two variables. 

1. Explain the system of two-variable linear equations and solve them related to the 

problem of constitutional problems. 

2. Solve real problems related to systems of linear equations in two variables.  

 
3.1.2 Learning objective 

 

After studying the material on systems of linear equations in two variables, students are 

expected to be able to achieve the following learning objectives: 

1. Students can explain the meaning of linear equations in two variables. 

2. Students can solve real problems with linear equations in two variables. 

3. Students can explain the meaning of a system of linear equations in two variables. 

4. Students can create mathematical models of everyday problems related to systems of 

linear equations in two variables. 

5. Students can solve real problems related to systems of linear equations in two variables 

using graphic, elimination, substitution, and combination methods. 

 
3.2 Design Phase 

This stage begins with designing teaching materials, learning implementation plans, and 

literacy ability tests based on experiential learning models on the system of linear equations 

in two variables material. Module is developed based on previously learned material on the 

system of linear equations in two variables material equipped with experiential 
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learning model. The module prepared consists of a title, preface, module content 

information, instructions for using teaching materials, table of contents, basic competencies, 

success indicators, concept maps, subject matter, material description, evaluation, summary, 

reflection, competency test, and bibliography.  

Writing a module draft can be done by formulating the basic competencies that must be 

mastered, determining the assessment form, and compiling the material. Cover design is done 

by searching for related information, looking at examples of existing covers for teaching 

materials, and getting help from relatives with expertise in graphic design. The cover is 

designed to be as attractive as possible with a combination of green color symbolizing nature, 

which is related to material that is directly related to everyday life, 𝑎𝑥 + 𝑏𝑦 = 𝑐 as the 

general form of system of linear equations in two variables, pictures of children representing 

students, and pictures of rulers symbolizing tools for the method. The graph corresponds to 

the material on a system of linear equations in two variables so that students are more 

interested in this experiential learning model-based mathematics module through the image 

on the cover. 

In the content design, researchers select and collect teaching materials 

using experiential learning model to improve the mathematical literacy skills of junior high 

school grade VIII students, the system of linear equations in two variables materials, and to 

meet one of the criteria that teaching materials must be interesting and can help students to 

achieve basic competencies. So that teaching materials are made according to needs and 

match the basic competencies students will achieve. Unlike teaching materials in general, 

this teaching material is packaged more attractively by providing variations in colors and 

images, using language that is easy to understand, and systematic by presenting problems at 

the beginning of each sub-chapter so that it can make it easier for students to understand a 

concept in solving problems. 

The preparation of the lesson plan, can be done in steps: 1) Write down the identity 

(subjects, classes, programs, semesters, subject matter, number of meetings, time allocation), 

2) Compile Competency Standards, Basic Competencies, and indicators based on the 2013 

Curriculum Content Standards, 3) Compile learning objectives based on indicators, 4) 

Compile learning materials in accordance with learning objectives, 5) Compile learning 

methods, 6) Compile learning activities (introduction, core, closing), 7) Determine tools, 

teaching materials, and learning resources, 8) Determine assessment. At this stage, the design 

of a learning outcome test grid in question items and alternative answers is also carried out. 

The test that is prepared is a test in the form of a description to measure students' 

mathematical literacy skills. 

Table 1. Test Question Items 

No Questions 

1 Before the holiday was over, Malika and 

Dad went to the bookstore to buy 

notebooks and drawing books. Malika 

bought four notebooks and two drawing 

books for IDR 20,000.00. Dad also 

bought two notebooks and one drawing 

book for IDR 10,000.00. 

 

Is the information above a system of 

linear equations in two variables? 

Explain! 
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2  Retno bought 3 kg of pears and 4 kg of 

apples for IDR 265,000.00, and at the 

same market, Nopi bought 2 kg of pears 

and 2 kg of apples for IDR 150,000.00. 

Make a mathematical model of the 

problem! How much does one pear and 

one apple cost? 

 

 

 

 

3.3 Development Phase 

The first activity at this stage is creating a learning module and then validating the module 

on the validator. The module developed is teaching material with specifications in the form 

of printed media, which are arranged according to the design stage. At this stage, instruments 

were also developed in lesson plans, student response questionnaires, teacher response 

questionnaires, student activity sheets, teacher ability sheets to manage learning, and learning 

outcomes tests. 

Teaching materials are designed with computer application programs, namely Microsoft 

Office Word 2016 and Corel Draw X9. This teaching material uses an experiential learning 

model with orientation syntax, reflective observation, preparation of abstract concepts, and 

applications that differentiate it from previous module. Apart from that, this module can also 

improve students' mathematical literacy skills because the questions are based on real 

experiences in everyday life. As explained, mathematical literacy is the ability to formulate, 

use, and interpret mathematics in various contexts of real experience. The following is a 

display of the contents of a mathematics module based on an experiential learning model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Front Cover Page      Fig. 2. Final Cover Page 
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Fig. 3. Content Page 

Data on the practicality of the teaching materials developed were obtained from student 

and teacher response questionnaires. The results of data analysis for student and teacher 

response questionnaires to see the level of practicality of experiential learning model-based 

module. The results of the analysis of student responses to the student module in the trial 

showed that 87% of students responded positively to the learning module. Then, the analysis 

of teacher responses to the module showed that teachers gave 97.5% positive responses. 

There are three components to measure effectiveness: the teacher's ability to manage 

learning, student activities, and learning outcome tests. Based on the results of data analysis 

of the teacher's ability to manage mathematics learning using experiential learning-based 

module in the trial, the average teacher ability score was 4.6, which means that the teacher's 

ability to manage mathematics learning using experiential learning-based module is in the 

"excellent" category and has fulfilled one of the components of effectiveness. The analysis 

results of the percentage of student activity in the learning process in the trial were obtained 

100%, meaning that student activity in the learning process was "very good." More analysis 

can be found in the appendix. It can be concluded that student activities in the learning 

process are effective. 

Analysis of student learning outcome test scores using experiential learning model-based 

teaching materials which are assessed based on learning outcome test assessment criteria as 

follows: 

Table 2. Learning Outcomes Test Assessment Criteria 

 

 

 

 

 

 

 

Interval Predicate Category Frequency Percentage 

91-100 A Very Good 20 71,42% 

75-90 B Good 8 28,58% 

60-74 C Good Enough 0 0 

< 60 D Not Good 0 0 

Total  28 100% 
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Table 2 shows that out of 28 students taking the test, there are 20 students in the very good 

category, 71.42%, and eight students in the good category, with a percentage of 28.58%. This 

shows that students gain a varied understanding of the material of a system of linear equations 

in two variables. 

3.4 Implementation Phase 

This stage was carried out from 14 February 2022 to 24 February 2022 and was tested on 28 

class VIIIA students at SMPN 45 Makassar located at Jl. Timor District. Wajo, Makassar 

City. At this stage, teacher explain the material on systems of linear equations in two 

variables. At the last meeting, the researcher gave learning outcome test questions to test 

students' understanding of the material that had been studied and asked students to fill out a 

student response questionnaire for the module that had been developed. This stage can 

determine the results of practicality and effectiveness through instrument analysis. 

3.4 Discussion  

This stage is carried out to test the practicality and effectiveness of module based on 

practicality criteria seen from teacher and student responses. Teachers and students gave 

responses in the "very positive" category so that the learning module meets the criteria of 

practicality. 

The effectiveness of teaching materials can be seen from the results of student learning 

tests, which show that of the 28 students who took the test, 20 answered with very good 

category. Eight students lacked literacy skills. In addition to student learning outcomes tests, 

observations of student activities consisting of 10 observation categories were carried out, 

with the average student activity being in the very good category, which means students gave 

a positive response to the learning process through the help of experiential learning-based 

module, and observation of the teacher's ability to manage learning was in the very good 

category which means researchers as teachers have a good mastery of the learning process In 

the classroom using experiential learning model-based module. Based on this, it means 

indicating that the teaching materials used meet the criteria for effectiveness. 

3.5 Evaluation Phase 

The final result of the product of this study is teaching materials in the form of experiential 

learning-based module on two-variable linear equation system material. As stated earlier, 

researchers first analyze problems related to real experiences in everyday life and pay 

attention to background knowledge to achieve success in the learning process. as a form of 

implementation of the experiential learning model.  

According to Trianto (2013), a teacher must be more active, creative, and innovative in 

finding and collecting materials needed in the learning process. A teacher's success in 

learning at school, must certainly have insight, knowledge, understanding, and creativity in 

managing teaching materials. The more complete the material collected and the more 

comprehensive the teacher's insight and understanding of the material, the better the learning 

will tend to be carried out in class. Based on the problems above, it is known that what is 

needed by teachers and students is teaching materials in the form of module that can actively 

involve students in the learning process and can improve students' mathematical literacy 

skills. 

This module is designed to help students achieve learning goals and improve their 

mathematical literacy skills. Module is one type of teaching material that becomes an 
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interactive learning resource designed systematically, so its use can be without an educator 

or facilitator in achieving learning objectives. 

The validation results of teaching materials and research instruments are very valid. 

Teaching materials and instruments declared valid by both validators are ready to be tested. 

In line with research conducted by Syarifah, Sunismi dan Alfiani [26], the results of research 

and development are in the form of interactive teaching materials with educational games 

containing literacy and Strengthening Character Education system of linear equations in two 

variables materials for grade VIII junior high school students which aims to determine the 

validity of the products produced. According to material experts, design experts, media, 

practitioners, and users, interactive teaching material products received an average score of 

4.5. So, the results of research conducted by Syarifah and the researchers themselves obtained 

a very valid category, which means it can be used at the trial stage. 

Teaching materials developed and revised based on input from both validators become 

teaching materials suitable for use at the trial stage. The trial phase was carried out to obtain 

an overview of data in the form of practical data, which included teacher response 

questionnaires and student response questionnaires. Effectiveness data included observation 

sheets of teacher ability in managing learning, observation sheets of student activities, and 

learning outcomes tests in the form of mathematical literacy ability tests. 

In the implementation of the research, obstacles were found in the trial activities of 

mathematics module based on experiential learning models on the material of the system of 

linear equations in two variables. The obstacle is that students find it difficult to change study 

habits and just sit watching the teacher explain. Students find it difficult because they have 

to be active in the learning process, where students have to solve problems in the module. 

This is not usually done, so the trial researchers' initial meeting found it difficult to direct 

students. Therefore, researchers are expected to develop products that can deliver students 

more actively in the learning process, either with different materials or products, for example, 

based on educational games or local wisdom. 

This research and development results show that the mathematics module based on the 

experiential learning model in terms of all aspects can be declared very valid. However, 

several suggestions for improvement must be considered for the completeness of the teaching 

materials being developed. The results of the validity analysis show that the teaching 

materials developed effectively improve mathematical literacy skills. The results of the 

analysis of learning outcomes tests, the analysis of student activities, and the analysis of the 

teacher's ability to manage learning are in the very good category. 

The novelty value of the research results is that the material used is a system of linear 

equations in two variables material with an experiential learning model that relates directly 

to the real experience used as a model in the module. Teaching materials in the form of 

module based on experiential learning have met the criteria of validity, practicality, and 

effectiveness. 

4 Conclusion 

Based on the discussion in the previous section, the conclusions that can be drawn from this 

research include: (1) Module developed using the ADDIE development model are the 

analysis stage, design stage, development stage, implementation stage, and evaluation stage 

to produce model-based module experiential learning on valid, practical and effective two-

variable linear equation system material. (2) Valid criteria are seen based on the results of 

mathematics module, with the average teaching materials and instruments meeting very valid 

criteria. Practical criteria are seen based on the results of the analysis of student responses 

and teacher responses, with the average of both responses being in the very positive category. 

Thus, the developed module meet practical criteria. Effective criteria are based on three 
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indicators: the teacher's ability to manage learning, student activities, and learning outcome 

tests. The effectiveness of teaching materials can be seen from the results of student learning 

tests, which are in the very good category, and eight students are in the good category. In 

addition to the student learning outcomes test, observations of student activities consisting of 

10 observation categories were carried out, with the average student activity being in the very 

good category and also observing the teacher's ability to manage learning which was in the 

very good category which indicated that the teaching materials used met the effectiveness 

criteria. 
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