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ABSTRACT 

This study aims to develop multiple intelligence-based textbooks seventh grade junior high school 

students with material on equations and inequalities. It is hoped that the results of the development 

of this textbook can improve student learning outcomes, especially in the ability of mathematical 

representation. The population used was students of SMP/MTs in Medan, by taking several research 

samples 108 students. The development model of this textbook uses the 4D development model 

(define, design, development,Dissemination), but due to the situation during Covid 19 and time 

constraints it only reaches the development of the expert validation section and limited trials.Thus 

in this development it only comes to the analysis of validation and practicality of textbooks, but for 

effectiveness will be continued in next research. The analysis shows that multiple intelligence-based 

textbooks on equations and inequalities in class VII are declared valid and practical. 
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1. INTRODUCTION 

One of the algebraic materials that is very important for 

students to understand is the One Variable Linear material 

(Nafii, 2017). But in practice, there are still many students 

who fail to understand this material, learning does not 

connect real life with learning activities in class. Even though 

students are required to be able to solve problems in their 

lives as a consequence that they have learned mathematics. 

The failure to solve math problems is because students make 

mistakes in mathematical concepts, principles and operations 

(Jumiati & Zanthy, 2020). Besides, the approach taken by 

mathematics teachers is less varied (Fitriani & Maulana, 

2016; Murdiyani, 2012). Then teacher-centered learning, 

teachers are more active in learning, another cause is not 

linking the real life of students with the material being taught 

(Muslimin et al., 2012). It cannot be denied that this shows 

the quality of learning carried out by the teacher. 

Besides the teacher, Mulyasa (in Suwarni, 2015) stated 

that one of the factors that caused the low quality of learning, 

among others, had not been utilized optimally by both 

teachers and students of learning resources, like a texsbooks 

(Budiningsih et al., 2015). The existence of textbooks is very 

important, without textbooks both teachers and students will 

find it difficult to increase the effectiveness of learning 

(Sadjati, 2012; Sholeh, 2013).  According to Nawawi (Jailani, 

2017) learning resources are anything that can be used as a 

place where teaching materials are available or where 

someone is learning from. 

Although the textbooks or textbooks used in schools have 

met national standards, according to his observations there 

are still many shortcomings to support students to learn, 

because it is not in accordance with student characteristics 

(Anggela et al., 2013; Sukerni, 2014; Suwarni, 2015) and  

 

 

student needs (Su’udiah et al., 2016). There are very few 

textbooks in circulation that consider mathematical abilities 

such as students' mathematical representation abilities. 

Representation aims to make it easier for students to solve 

mathematical problems which are abstract in nature to 

become more concrete for students (Yazid, 2012).  Students 

must have the ability to represent and articulate and reflect 

the same problem in different ways or views, into 

mathematical symbols. Even though the ability of 

representation is a new ability compared to the four abilities 

defined by NCTM (NCTM, 2000), representation needs serious 

attention (Abdullah, 2012). 

Several previous studies, such as (Usmadi, 2020; 

Samsuriadi & Imron, 2019; Putriani & Rahayu, 2018; 

Ridhollah et al, 2021; Sarah et al, 2021) found that learning 

models greatly affect students' ability to learn mathematics. 

This is in line with research (Paroqi et al, 2020; Yarmasi et al, 

2020; Maulidawati et al, 2020; and Fonna & Mursalin, 2019) 

that the learning process that occurs in the classroom is also 

strongly influenced by the model used by the teacher when 

conditioning students in learning mathematics. Along with 

the development of strategies, models, and methods of 

teaching teachers in learning theory where mathematics is 

one of the objects that receive the benefits of the new model. 

This is because mathematics is one of the subjects that need 

attention from research in the field of education. 

Thus, it is necessary to design student textbooks, 

especially in mathematics learning that focuses on students' 

mathematical representation abilities. Certainly not an 

ordinary textbook, textbooks that are considered to be able to 

improve students' mathematical representation abilities are 

textbooks that are developed involving the intelligence 

possessed by students. Learning that involves all multiple 

http://ojs.unimal.ac.id/index.php/mjml
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intelligences can improve students' mathematical 

representation abilities (Suwanto, 2018). The purpose of this 

development research is to answer whether textbooks based 

on multiple intelligence can be said to be valid and practical 

in improving the mathematical representation abilities of 

junior high school students. 

 

1.1. Textbooks and their Role in Learning 

Textbooks are all forms of material used to assist 

teachers/instructors in carrying out teaching and learning 

activities. The material in question can be in the form of 

written material or unwritten material (Lestari, 2018; Majid, 

2011). Textbooks allow students to learn a basic competency 

or competency in a coherent and systematic manner so that 

they can accumulate all competencies in a comprehensive 

and integrated manner (Darmadi, 2012). In detail, the types 

of learning materials consist of knowledge (facts, concepts, 

principles, procedures), skills, and attitudes or values. 

Textbooks are very important for teachers and students in 

the learning process. Without textbooks it will be difficult for 

teachers to increase the effectiveness of learning. Likewise 

with students, without textbooks it will be difficult to adjust 

to learning, especially if the teacher teaches the material 

quickly and unclearly. Therefore, textbooks are considered a 

material that can be used by both teachers and students as 

an effort to improve the quality of learning. The role of 

textbooks for teachers includes (1) saving time, (2) changing 

the role of the teacher as a facilitator, and (3) the learning 

process is more effective and interactive.  

 

1.2. Multiple Intelligence 

Multiple intelligences are various skills and talents that 

students have to solve various problems in learning. The 

originator of the theory of multiple intelligence is Gardner, in 

1983 in Gardner's research it only found seven multiple 

intelligences including; (1) musical intelligence, (2) bodily 

kinesthetic intelligence, (3) mathematical logical intelligence, 

(4) linguistic intelligence, (5) spatial ability, (6) interpersonal 

skills and (7) intrapersonal abilities. But over time he added 

naturalistic intelligence as the 8th multiple intelligence 

(Yaumi, 2012). 

Its application in the 2013 curriculum, student multiple 

intelligence can be developed through core competencies, 

scientific approaches and an authentic assessment system  
(Machali, 2014). However, in implementation, multiple 

intelligence has not been implemented evenly, it still focuses 

on mathematical logical intelligence and verbal intelligence 

only (Jasmine, 2007). Even though naturalistic intelligence 

has a positive correlation to mathematical literacy (Setiawan, 

2019). 

2. METHOD 

To see its validity, it involves experts in mathematics, 

language, and design. Furthermore, for practicality and 

effectiveness, it will involve teachers and grade VII students 

who come from SMP/MTs and equivalent schools in the city 

of Medan. Each school will randomly select one class as a 

sample for a limited trial. The research was conducted from 

January to December 2020. 

This type of study is Research and Development (R&D) 

using the 4-D by Thiagarajan in 1974 which has been 

modified into a 3-D development model which consists of 

three stages: (1) Define, (2) designing and (3) Development. 

 

Validation Analysis 
Determine the validation of the Khabibah (in Prasetyo, 2012) 

with formulas 

a. Average of each criterion: 

Ki =        

Average of each aspect: 

Ai =       

b. Average total validity (RTV): 

RTV=    

c. Criteria Average total validity (RTV):  

4  RTV  5 very valid 

3  RTV  4 valid 

2  RTV  3 less valid 

1  RTV 2 not valid 

d. Revision of textbooks is carried out according to input 
from the validator so that a valid textbook is obtained.  

 
Practical Analysis 
Seeing the practicality of textbooks can be viewed from 
student activities and student responses (Irsalina & 
Dwiningsih, 2018).   

 

 
 
Textbook practicality criteria: 

0 – 20  not practical  
21 – 40  less practical 
41– 60 pretty practical 
61 – 80 Practical 

81 – 100 Very practical  

  

3. RESULTS AND DISCUSSION 

3.1. Define 

Preliminary-Final Analysis 

This initial and final activity is carried out by analyzing 

mathematics at grade VII junior high school which is in 

accordance with learning theory and matters relating to 

multiple intelligence as well as the abilities of students 

expected based on the applicable curriculum, the following is 

a description of the preliminary analysis with various 

literatures. 

Mathematics subject matter given to class VII students 

are sets, numbers, lines and angles, squares and triangles, 

comparisons and scales, equations and inequalities, 

arithmetic, transformations, statistics, and odds 

(Kemendikbud, 2013; Tasari, 2011; Wagiyo et al., 2008). 

Among these materials the researcher wants to focus on the 

material of linear equations and inequalities of one variable. 

In connection with this material, the basic competence of one 

variable linear equations and inequalities is explaining the 

linear equations and inequalities of one variable and their 

solutions and solving problems related to the linear equations 

and inequalities of one variable. 

To make it easier for educators to deliver material on 

linear equations and inequalities supported by teaching 

materials, but the teaching materials used so far do not pay 

attention to the diversity of students (Latifah & Widjajanti, 

2017). Multiple intelligence-based texsbooks are a learning 

tool that supports the effectiveness of multiple intelligence-

based learning. Learning theory that supports multiple 

intelligence-based learning is humanistic learning theory. In 

humanistic learning theory, learning is considered successful 
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if the student understands his environment and himself. 

Students in the learning process must try with their abilities 

so that they are able to achieve self-actualization as well as 

possible. The application of humanistic learning theory 

according to Kolb's view consists of four stages; (1) concrete 

experience; (2) active and reflective experience; (3) 

Conceptualization; (4) active experimentation (Aradea & 

Harapan, 2019; Perni, 2019). 

This learning theory focuses on the potential of humans to 

seek and discover the abilities they have and develop these 

abilities (Qodir, 2017). Social interpersonal skills and 

methods for self-development aimed at enriching oneself, 

enjoying life and also society. The ability to build yourself 

positively is very important in education because of its 

association with academic success. By knowing the potential 

and intelligence it has, of course, will give confidence to 

students to develop this potential and intelligence. The 

consequence of freeing students to develop themselves, 

educators who act as facilitators must design learning 

according to the needs, potentials and intelligence of the 

students. Educators cannot impose their will in providing 

material that is unwelcome and irrelevant to the background 

of students.  

 

Student Analysis 

Student analysis is to find data on student characteristics, in 

terms of student abilities, student social conditions, learning 

styles and student multiple intelligence, by knowing student 

learning styles and multiple intelligence, educators can 

determine the appropriate treatment (Andayani Mirda et al., 

2018; Şener & Çokçalışkan, 2018). The following are the 

student characteristics data obtained. 

Table 1. Student characteristics 

Student characteristics explanation 

Gender Male 41,67 % 

Female 58,33 % 

Studen ability Mathematic Enaugh 

Genarap Good 

 

 

Figure 1. Parents' educational background 

 

  

Figure 2. Style learning 

 

  

 Figure 3. Multiple Intelligence students 

Concept Analysis 

Multiple intelligences or commonly referred to as multiple 

intelligences are the various skills and talents students have 

to solve various problems in learning (Kandeel, 2016).  Every 

individual has a set of abilities that are brought to be able to 

solve the problems it faces and how to create useful results. 

Multiple intelligences-based learning takes advantage of the 

dominant intelligences possessed by students to improve 

other abilities and can help students more easily understand 

material in mathematics (Rofiah, 2016)). The concept of 

multiple intelligences that focuses on the realm of uniqueness 

always finds the uniqueness of each child (Kusniawati, 2016). 

With the uniqueness of their students, they have different 

ways and needs in learning. Multiple intelligences-based 

teaching materials in learning seek to involve the uniqueness 

of student intelligence in every learning activity (Husamah et 

al., 2557; Ilyas, 2019; Latifah & Widjajanti, 2017). 

  

Task Analysis 

The ability to represent mathematics is an indispensable 

ability in understanding linear equations and inequalities 

(Graciella & Suwangsih, 2016; Sulastri et al., 2017). 

Mathematical representation ability is one of the process 

skills related to the ability of students to present reports, 

ideas, and ideas (Yuniawatika, 2011). Representation is 

defined as a configuration of characters, pictures, concrete 

objects, etc. which can symbolize or represent something else 

(Sajadi et al., 2013). In other words, representation is a 

configuration of form or arrangement) which can describe, 

represent, or symbolize something in a way. 

The basic competencies related to the material of linear 

equations and inequalities are 3.8 explain the linear 

equations and inequalities of one variable and 4.8 their 

solutions and solve problems related to the linear equations 

and inequalities of one variable. Based on these basic 

competencies, the learning activities carried out can be in the 

form of; 

- Observing everyday problems related to linear one 
variable equations.  

- Collect information on solving linear equations and 
inequalities of one variable through algebraic 
manipulation to determine the simplest form.  

- Presenting the results of learning about one-variable 
linear equations, the equivalent form of one-variable 
linear equations, and the concept of inequality. 

- Solve problems about linear equations and inequalities of 
one variable. 

3.2. Design 

The selection of material or delivery media will be adjusted to 

the multiple intelligence of students, for example word 

processing for verbal intelligence; visualize explanatory 

material for visual intelligence; guessing the number of 

certain sounds for musical intelligence; direct practice for 
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kinesthetic intelligence; group learning and discussion for 

interpersonal intelligence; and others. Of course, another 

consideration is to raise activities related to their daily lives, 

such as buying snacks in the canteen, activities at school and 

so on. On the other hand, the selection of learning resources 

is easily obtained from their surroundings. 

In order to differentiate this textbook from other 

textbooks, the theme of multiple intelligence was raised, as 

shown below. Coloring is also very much considered in the 

design of this books. This is because it attracts students to 

look at this book in the hope that they are stuck reading. at 

their age color can affect their memory (Sujarwo & Oktaviana, 

2017). Remembering that at this age students still like 

something colorful (Ningtyas et al., 2014). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 4. Textbook Design 

 

 In Figure 4, in the puzzle section, the bottom box 

contains what intelligence symbols can participate in solving 

the puzzle. then in this book an exercise is also made in 

which the exercise is like the appearance of social media 

conversations. this appearance is due to their very close 

relationship with social media. It is hoped that all these 

displays will attract their attention to solve the exercise and 

the problems raised. Then for the presentation or design of 

the teaching materials used it is also adjusted to multiple 

intelligence, but in general the designs displayed have the 

theme of multiple intelligence. For certain conditions, the 

theme is matched with identical exposure, such as natural 

intelligence is stronger to green, intrapersonal intelligence is 

identified as purple and so on. However, the choice of design, 

font size and format still takes into account the mathematics. 

3.3. Development 

Validation 

The development stage is the stage for producing a 

development product which is carried out in two steps, 

namely: (1) expert appraisal followed by revision, (2) 

developmental testing. The purpose of this development stage 

is to produce the final form of teaching instruments and 

materials after going through revisions based on input from 

experts/practitioners and experimental data. In this study, 

only up to the expert's judgment, given the limited time and 

conditions that made it impossible to conduct development 

trials. 

Expert validation is an expert assessment of teaching 

instruments and materials including: Design, language, 

content appropriateness and presentation components 

(Soeyono, 2014).  This expert validation is to gather 

information about suggestions and assessments of teaching 

materials (Gazali, 2016). Based on input from experts, the 

instruments and teaching materials were revised to make 

them more precise, effective, easy to use, and of high 

technical quality. Expert validation consists of five experts 

consisting of design, language and content experts. After the 

evaluation was carried out by the validators, revisions and 

improvements were made based on the requests requested by 

the validators. Furthermore, the validators are re-evaluated 

until there are no more improvements from them so that it 

will produce teaching materials that are no longer mistakes in 

terms of content, writing, delivery and others. The results of 

expert  validation are as Table 2. 

Table 2. Result of Design Validation 

Components Sub-Components Score 

Size Size 4,3 

Cover Layout Posisiton 3,9 

 Typography 4,1 

 Ilustration 4,2 

Content Layout Posisiton 4,1 

 Typography 4,0 

 Ilustration 3,8 

 

Table 3. Result of Content Feasibility Validation 

Components Sub-Componens Score 

Dimension of Spritual Attitude 3,5 

Dimension of Social Attitude 3,9 

Dimension of knowledge Object scope 4,1 

Object accurate 4,1 

Rule of low 3,9 

Dimension if skiil 4,5 

 

Table 4. Result of Presentation Components validation 

Components Score 

Presentation Techniques 3,6 

Presentation support 3,8 

Presentation of learning 3,5 

Completeness of presentasion 3,9 

 

Table 5. Result of Language Validation 

Components Score 

Unadornet 3,5 

Communicative 3,6 

Dialogical and Interactive 3,7 

Suitability with the level of development of students 3,7 

Cluster and coherence of thought lines 3,5 

Use of Symbols and Terms 4,1 

 

Practicality 
The next stage is to determine the level of practicality, the 

level of practicality seen from the student assessment sheets 

and teacher assessment sheets (Nurmita, 2017). The results 

of the questionnaire on the student assessment sheet 

obtained 90.57 in the very practical category, while for the 

results of the teacher assessment questionnaire it was 

obtained 85.6 with the practical category. Besides it can be 

concluded that multiple intelligence-based textbooks are 
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declared practical. The results of the teacher assessment 

questionnaire and student assessment questionnaire can be 

seen in the Table 6. 

Table 6. Teacher's Response to Textbooks 

Assessment Aspects Score 

Content suitability 3.97 

Suitability with student development 4.33 

Presentation 4.37 

Langauage 4.17 

Effectiveness of Use 4.57 

Total Avarages 4.28 

 

 

Table 7. Student Responses to Textbooks 

Aspects Indicator Score 

Suitability of use of 
language and sentences 

Simplicity of Language 4.6 

Clarity of Sentences 4.7 

Suitability Display 4.4 

textbook use for 
learning 

Ease of Use 4.6 

Self-Confidence Using 4.8 

Satisfaction Of Use 4.2 

Textbook Object Textbook Suitability with 
Material 

4.4 

4. CONCLUSION 

Based on the results of the research that has been carried 

out, it shows that the development of textbooks based on 

multiple intelligence is declared valid and practical. 
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