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ABSTRACT 

Mathematical literacy is very important for the society in the 21st century. An individual is able to see literate not only 

understands mathematical concepts or materials but can also apply his understanding in solving problems according to 

the context of the real world. However, mathematical literacy skills at junior high school level are still relatively low, 

this is obtained from PISA results and initial observations (field). One solution that can be done to overcome the low 

mathematical literacy is to design a mathematics textbook to support these literacy skills. This research aims to develop 

junior high school mathematics textbooks that can support mathematical literacy skills. This research is part of a 

development study that uses a 4-D development model. The 4-D model development stage consists of 4 steps: (1) define, 

(2) design, (3) develop, and (4) disseminate. This product was validated by 5 experts, namely 2 design experts, 2 material 

experts, and 1 instrument expert. This Research Instrument consists of a validation sheet of design experts, materials, 

and instruments (tests of mathematical literacy capabilities). The validator's suggestions and comments on the 

mathematics textbook of teaching junior high school were analyzed descriptively, while the data in the form of scores 

were analyzed descriptively and quantitatively. The results of this study indicate that the design validation of the first 

and second validators met the valid criteria of 80.53% and 81.58%. The material validation of the first and second 

validators met the valid criteria, namely 79.31% and 80%. The instrument validation also met the valid criteria of 

81.82%. So it can be concluded that the product in the form of junior high school mathematics textbooks meets the valid 

criteria and is feasible to apply 
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1. INTRODUCTION 

Mathematics is one of a discipline which has a vital 

role in human life that is as service providers to develop 

other sciences, and also it is a subject that requires a lot 

of mathematical abilities. One of the capabilities of being 

very important to help students develop knowledge and 

skill mathematics is the ability of mathematical literacy. 

Literacy is a set of students' understanding to 

recognize symbols in both individual and group 

development. This ability have diversity in the context of 

social and cultural, to meet needs, demands and 

education, and the idea of mathematical literacy in 

advanced life today means an understanding or human 

skill in modern life that functions effectively [1] [2]. 

Meanwhile, mathematical literacy is the ability of 

students in applying, interpreting, using, and even 

reasoning various contexts in everyday life [3]. An 

individual is able to see literate not only understands 

mathematical concepts or materials but can also apply his 

understanding in solving problems according to the 

context of the real world. Various contexts can be 

interpreted as one of them to use good language content 

containing basic mathematical concepts that can be 

understood by students in understanding, using, and 

solving problems [4]. Mathematical literacy is a person's 

ability to formulate, use and interpret mathematics in 

various contexts of daily life problems efficiently [5]. 

Mathematical literacy is not sufficient only to be able to 

use knowledge and understanding, but also to be able to 

use it effectively [6]. Mathematical literacy is knowledge 

to know and use basic mathematics in everyday life. In 

this sense, someone who has good mathematical literacy 
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skills has a sensitivity to which mathematical concepts 

are relevant to the phenomenon or problem he is facing 

[7] . Mathematical literacy is the ability of students to 

formulate, use, and interpret mathematics in daily life. So 

it can be interpreted that mathematical literacy skills are 

very important abilities that students have in learning 

mathematics. 

But in fact, the mathematical literacy skills of 

students in Indonesia are low. This is in accordance with 

the results of research conducted by PISA that the 

achievement of the mathematics score of Indonesian 

students on PISA in 2015 was 386, while the average 

mathematics score from various countries was 490. In 

addition, Indonesia achieved the ability at the level of 5-

6 as much as 0.8% compared to the OECD average of 

15.3% and the ability below level 2 was 42.3% compared 

to the OECD average of 13.0%. This makes Indonesia 

ranked 62nd out of 70 countries. From this fact shows that 

the mathematical literacy ability of students in Indonesia 

is still low [8]. This is consistent with the initial 

observation that junior high school students mostly work 

on closed or routine questions, compared to open or non-

routine questions that contain various contexts on each 

problem. In fact, mathematical literacy is more about 

giving questions which usually contain real life contexts 

on each problem. 

Based on the survey results of each problems 

described above, it is necessary to develop literacy skills 

so that it can focus on the achievement of the learning 

objectives. To achieve the goal effectively, it requires the 

ability of a teacher to design or manage the learning 

optimally. Effective and efficient planning and 

implementation of learning can be arranged in the form 

of teaching materials. One of the teaching materials that 

will be developed is a textbook. The textbooks used by 

students currently do not support mathematical literacy 

skills, since the presence of a material concept is not 

associated with realistic situations that can be 

experienced or imagined by students. Moreover, there is 

no mathematical process that can bridge realistic 

mathematics problems with formal mathematics, and 

also does not present question exercises that are in 

accordance with questions of mathematical literacy 

skills. Therefore, students are not accustomed to solve 

questions that measure mathematical literacy skills, 

resulting in low students' mathematical literacy skills. 

Based on the problems above, researchers are 

interested in developing junior high school mathematics 

learning textbooks to support students' mathematical 

literacy abilities. The book developed will contain non-

routine or open questions, as well as real-life contexts for 

each problem. 

 

 

2. METHOD 

This research is part of development research, where 

this development produces a product in the form of junior 

high school mathematics textbooks that can support 

mathematical literacy skills. This study uses a 4-D 

development model, where the development stage of a 4-

D model consists of 4 steps: (1) definition, (2) design, (3) 

development, and (4) spread (disseminate). The research 

instruments used were 1) design validation sheets; 2) 

material validation sheet; and 3) instrument validation 

sheet. Textbooks that have been developed are then tested 

for validity. The validity test was carried out by asking 

several experts to fill out a validity test questionnaire. 

The textbook was validated by 5 experts or validators, 

namely 2 design experts, 2 material experts and 1 

instrument expert. 

The validator's suggestions and comments on the 

mathematics textbook for teaching junior high school 

were analyzed descriptively, while the data in the form of 

scores were analyzed descriptively and quantitatively. 

The validity analysis useds a Likert scale with a score of 

1-5. The Likert scale is a scale used to measure attitudes, 

opinions, etc., the following is the scoring using the 

Likert scale, namely: 

Table 1.  Scoring using a Likert Scale [9] 

Score Category 

5 Strongly agree 

4 Agree 

3 Disagree less 

2 Disagree 

1 Strongly Disagree 

The validity analysis aims to determine whether the 

mathematics learning textbook developed meets the 

validity criteria. The validity of textbooks was analyzed 

based on data obtained from the design validation 

questionnaire, materials and instruments. The validation 

result data that had been obtained were converted into 

qualitative data with a scale of five. The conversion on a 

scale of five was adapted from Widoyoko (2009: 238) as 

in table 1 as follows: 

Table 2 Criteria for the Validity of Learning 

Textbooks 
Score Interval Category 

𝑋 > �̅�𝑖 + 1,8𝑠𝑏𝑖 Very Valid 

�̅�𝑖 + 0,6𝑠𝑏𝑖 < 𝑋 ≤  �̅�𝑖 + 1,8𝑠𝑏𝑖 Valid 

�̅�𝑖 − 0,6𝑠𝑏𝑖 < 𝑋 ≤  �̅�𝑖 + 0,6𝑠𝑏𝑖 Enough 

�̅�𝑖 − 1,8𝑠𝑏𝑖 < 𝑋 ≤  �̅�𝑖 − 0,6𝑠𝑏𝑖 Less Valid 

𝑋 ≤ �̅�𝑖 − 1,8𝑠𝑏𝑖 Invalid 

 

Information: 

𝑋  = Score empiris    

�̅�𝑖 = Ideal average = 
1

2
 (maximum ideal score 

+ minimum ideal score) 
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𝑠𝑏𝑖 = Ideal standard derivation = = 
1

6
 

(maximum ideal score - minimum ideal score) 

Maximum ideal score = Number of criteria items x 

the highest score 

Minimum ideal score = The number of criteria item 

x the lowest score 

 
The learning textbooks developed in this study are 

said to be valid if the category of each device is at least 

in the valid category. 

3. RESULTS AND DISCUSSION 

The validation of learning textbooks by experts aims 

to see the contents of the product developed before 

conducting the trial. Initial product validation (draft 1) 

was carried out by five expert lecturers, namely 2 

material expert lecturers, 2 design expert lecturers, and 1 

instrument expert lecturer, namely the student's 

mathematical literacy test assessment instrument and the 

instrument validation sheet assessment instrument. The 

validation process was carried out by providing an 

assessment of textbooks in terms of design and material, 

and a test instrument for students' mathematical literacy 

abilities. In the validation process, the validator provided 

suggestions or comments either in writing, orally, or 

through discussion activities. The results of the expert 

validation assessment by five validators are as in table 3 

below: 

 

Table 3: Score of Expert Validation Results on textbooks 

Product 
Score 

Maks 

Validator 
Average 

Asessment 

Criteria 

 1 2 

Textbook (in terms of Material Experts) 145 115 116 115.5 Valid 

Textbook (in terms of Design Experts) 190 153 155 154 Very Valid 

Instrument for assessing students' 

mathematical literacy skills 
55 45 45 Very Valid 

Table 3 above shows that the mathematics textbook 

is seen in terms of material, design, and mathematical 

literacy test instruments, all of which are very valid and 

valid in the assessment criteria. So it can be concluded 

that the textbooks and instruments developed in general 

are in the valid category. 

3.1. Expert Trial Data Analysis 

The data obtained from the validator were analyzed 

to determine the validity of the textbooks being 

developed. The data, the results of the validator's 

assessment of textbooks and the developed students' 

mathematical literacy test instruments, were analyzed. 

The validity of textbook products and instruments was 

determined by the maximum score and the conclusion 

from the validator's assessment. The results of the 

validation analysis of textbooks can be explained as 

follows: 

3.2. Analysis of Learning Textbook Validation 

Data 

The data from the validator's assessment of textbooks 

were the data from the analysis of the material expert 

validator's assessment, and the data for the analysis of the 

media expert's validator's assessment. The results of the 

textbook validation analysis were reviewed as a whole 

and based on each aspect of the assessment as in table 4 

and table 5 as follows 

 

 

Table 4. Results of Material Expert Validation Data Analysis in textbooks 

No Rated aspect 
Score Validator 

Average Criteria 
1 2 

1 Suitability of Content and Material in textbooks 28 26 27 Valid 

2 Suitability of books based on Jambi culture 25 23 24 Valid 

3 
Suitability of books to measure mathematical 

literacy skills 
20 22 21 Very Valid 

4 Benefits / uses of textbooks 23 25 24 Valid 

5 Language suitability in textbooks 19 20 19,5 Valid 

 Total 115 116 115,5 Valid 
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Table 5. Results of Design Expert Validation Data Analysis in Textbooks 

 
 

 

 

 

 

 

 

 

 

 

 

Based on table 4 and table 5, the results of the material 

expert and design expert validation sheet analysis of 

textbooks indicate that the book is ready for use or 

suitable for use at the limited trial stage and in valid 

categories / criteria. The suggestions for improvement 

given by the validator after several stages of revision can 

generally be seen in the following figure: 

1. Comments and suggestions for improvement from 

the 2 expert design validators 

Comments and suggestions for improvement 

from the 2 design validators are presented in Figure 

1. 

 

 
Figure 1. Comments and Improvement Suggestions from the 2 Design Validators

Based on suggestions and comments from design 

expert validators, both in written and oral that the 

validator suggests giving; (1) The steps to measure 

literacy skills in each learning activity are not yet clear; 

(2) The characteristics of his mathematical literacy skills 

must be clearly visible; (3) Improve the presentation of 

contextual problems to become "problems" in 

accordance with mathematical literacy skills in learning 

activities; (4) Every problem solving, such as sample 

questions, exercises contain indicators of literacy skills; 

(5) The use of image icons in textbooks in presenting the 

problem is still not neat or mostly ambiguous; (6) The 

students' mathematical literacy skills have not been seen 

at each level; (7) The background is still monotonous and 

the colors on the writing, the supporting images are less 

attractive and not cropped; (8) the information in the 

book is still not clear; The suggestions and comments 

from the Expert validator (design) have been revised. 

2. Comments and suggestions for improvement from 

the 2 material expert validators 

Comments and suggestions for improvement from 

the 2 material expert validators are presented in 

Figure 2. 

 

No Rated aspect 

Score 

Validator Average Criteria 

1 2 

1 Content coverage provisions 28 32 30 Valid 

2 Overall display compatibility 35 35 35 Valid 

3 
The suitability of the aspects of textbook 

emphasis on Javanese culture 
32 30 31 very Valid 

4 
The suitability of the aspects of choosing 

shapes, textures, and colors 
28 30 29 very Valid 

5 Eligibility of the language used 30 28 29 very Valid 

 Total 153 155 154 very Valid 
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Figure 2. Comments and Improvement Suggestions from the 2 validator material experts 
 

Based on suggestions and comments from material 

expert validators, both in written and oral that the 

validator suggests giving; (1) The developed textbook is 

not clear about the problems that can develop its own 

concept; (2) The material presented must focus on 

concepts, facts, and principles; (3) The delivery of 

material in textbooks has not shown an indicator of 

mathematical literacy skills; (4) The material presented 

must be in accordance with the development of students. 

3.3. Analysis of Assessment Instrument Data 

The data for the assessment of students' mathematical 

literacy abilities test from the validator were analyzed to 

determine its validity. The assessment data from the 

validator are valid and invalid criteria. The results of the 

data analysis of the validation of students' mathematical 

literacy skills are as shown in table 6 as follows: 

Table 6. Results of Data Validation Analysis of Students' Mathematical Literacy Ability Assessment 

Tests 

No Rated aspect 
Score 

Validator 
Criteria 

1 The suitability of the questions with the material 12 Valid 

2 Language Eligibility 8 Valid 

3 Construction instructions 8 Valid 

4 
Problem Measuring students' mathematical 

literacy skills 
17 very Valid 

 Total 45 very Valid 

Based on table 6 above, it shows that the instrument 

for assessing students' mathematical literacy skills 

developed is included in the valid category. The results 

of the validation analysis show that the suggestions for 

improvement focus on the problem editor, the use of 

verbs on the indicators, the selection of the question 

editor for students' mathematical literacy abilities. In 

general, the suggestions given by the validator after 

carrying out several stages of revision are as shown in 

Figure 3 as follows: 

 
Figure 3. Suggestions for Improvements to Students' Mathematical Literacy Ability Test Instruments by 

Validators 

 

Based on Figure 3, it is obtained suggestions and 

comments from the instrument expert validator, both in 

written and oral that the validator suggests giving; (1) 

There is still one question that has not measured students' 

mathematical literacy skills; (2) On the student answer 

sheet, written indicators of students' mathematical 

literacy abilities should not be mentioned; (3) There is 

one question whose language is ambiguous, so it can 

make students misinterpretation; (4) The job instructions 

for the question are still not clear. The suggestions and 

comments from the Material Expert validator have been 

revised. 

4. DISCUSSION 

At the analysis stage with several steps carried out, it 

aims to analyze what needs students require to achieve 

curriculum goals that are tailored to the characteristics of 

students, initial abilities and prerequisite abilities, as well 

as how the students' learning environment is. After the 

analysis stage was carried out, the design stage was 

carried out, namely designing the developed textbook. In 

this design stage, there were several steps taken, namely: 

1) Determining the development team, 2) Determining 

the required resources, 3) Developing a development 
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schedule, 4) Selecting and determining the scope, 

structure and sequence of learning materials or messages, 

5) Making storyboards, 6) Determining product 

specifications, 7) Making product prototypes. 

Furthermore, the development stage was carried out 

which consisted of 2 steps, namely validation of experts 

and validation of practitioners. After the development 

stage, then the disseminate stage. Textbooks developed 

to be used as supporting material during learning. 

Textbooks as teaching materials are very necessary in the 

learning process because they can affect the quality of 

learning [10]  

The validation results of the textbooks from the 2 

material experts each got a value of 79.31% and 80%, 

which means that the textbook developed has met the 

valid criteria. Even though the textbook is said to be 

valid, there are still improvements / revisions suggested 

by the 2 validators so that the material presented in the 

book becomes more systematic and meaningful. This is 

in line with his opinion [11] that the material in teaching 

materials should be arranged systematically / directed 

from simple material to complex material. 

The results of the textbook validation from the 2 

design experts each got a value of 80.53% and 81.58%, 

which means that the textbook developed has met the 

very valid criteria. Textbooks that have been said to be 

valid by design experts, still have a few revisions 

suggested by design experts. The revision is related to the 

accuracy in designing a teaching material. This is in line 

with the opinion of Suparti, et al [12] that media expert 

validators help validate the accuracy of designing 

teaching materials, if there are teaching materials that are 

not quite right, they can be corrected again. Design expert 

validators can assess textbooks in terms of color, letters, 

font size, illustrations, accuracy of components and 

others, so as to attract students' attention to open and read 

them [13]. Learning objectives will be maximally 

achieved with textbooks, textbooks must have complete 

components along with examples of questions and 

answers [14][15][16]. 

5. CONCLUSION 

The validators in this study were five validators / 

experts, namely 2 Design Expert validators, 2 Material 

Expert Validators in the developed textbooks and 1 

validator regarding the research instrument. This learning 

textbook meets the valid criteria, where the validation of 

the material expert on the learning textbook each gets a 

score of 115 out of 145 (maximum score), 116 from 

(maximum score) and the average percentage score of the 

validation results from material experts is 79.31% and 

80%. Validation from design experts on textbooks 

obtained scores / values, namely 153 out of 190 

(maximum score) and 155 out of 190 (maximum score) 

and the percentage of mean scores obtained from design 

experts is 80.53% and 81.58%. As well as the validation 

of the instrument expert gets a score / value of 45 out of 

55 (maximum score), with the percentage value of the 

results of the instrument expert being 81.82%. Therefore, 

it can be concluded that the developed mathematics 

learning textbook meets valid criteria and can be used for 

the next stage. 
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