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Abstract. Designing textbooks that apply STEM in them and also have the theme of 

local wisdom from the city of Brebes Indonesia, fraction material to improve learning 

outcomes for elementary school students. This research is a product development 

research in the form of a textbook using ADDIE stages (Analysis, Design, 

Development, Implementation, and Evaluation). Data were obtained from interviews, 

documentation, validation sheets, and questionnaires. The data obtained were then 

analyzed descriptively with the aim that the products developed were valid and 

practical to use in learning. The results of the research show that students still have 

difficulty solving contextual problems related to fractions, the textbooks that have 

been used so far have not been able to facilitate students in improving learning 

outcomes, especially in solving contextual problems in fractional material. So it is 

necessary to develop a book containing material and contextual problems regarding 

local wisdom that can be solved using STEM stages. STEM textbooks with the theme 

of local wisdom in fractional numbers are included in the valid criteria, namely 

obtained from the results of material experts of 3.68, media experts of 3.46, and the 

average of both is 3.57, so STEM textbooks with the theme of wisdom the locale is 

valid. The average response of students and educators is 3.50, so the STEM textbook 

with the theme of practical local wisdom. The results of this study can be used by 

elementary school teachers and students in teaching mathematics about fractions. 

Keywords: STEM, Local Wisdom, Brebes Indonesia, Textbooks, Fractional 

Numbers. 

1. Introduction 

  

At the elementary school level, teaching materials are the most important factor in creating 

an effective learning process for students [1]. The most important teaching materials for 

learning mathematics are textbooks [2]. Textbooks have a big role in a learning activity 

because textbooks have a strong influence on the content of the material to be taught and 

learned [3]. A good textbook is one that can attract students' attention and help students 
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learn independently [4] [5] [6]. Likewise for math material. Mathematics is a subject that 

has an important position in human life and in the development of science and technology 

[7] [8]. Mathematical skills require more than just counting [9][10], but also require the 

ability to reason logically and critically when solving problems related to everyday events 

with mathematical solutions [11] [12]. One of the materials in elementary school that is also 

important to learn is fractions. Fractional material can be related to everyday life, including 

local wisdom. Local wisdom can be implemented in the learning process, as an effort to 

preserve the local culture of an area [13] [14]. The existence of local wisdom makes the 

learning atmosphere interesting and fun, so students don't get bored easily and can find 

meaning in learning math material [15] [16]. 

Based on observations made by one of the Brebes Elementary Schools, they still use 

modules/package books and textbooks as learning media. The results of the researchers' 

observations of these observations include that teachers still use conventional learning that 

does not involve students, learning outcomes regarding student fractions are still many that 

have not been completed, this is indicated by scores that are still below average. In addition 

to making observations, he also conducted interviews with one of the teachers at MI 

Muhammadiyah Dumeling, where the results of the interview were students' mastery of 

mathematics material, especially fractional material. Books that are available have not been 

able to facilitate students to learn material about fractions in solving contextually related 

problems. 

Based on the problems above, it is necessary to have the right problem solver. One idea that 

can solve the problems above is the development of media that is more creative, innovative 

and can increase student learning motivation in participating in learning activities [17] [18]. 

So that the learning objectives can be achieved. The media that can be made are teaching 

materials that can construct students' thinking in studying material and solving problems 

related to everyday life, namely by applying STEM (Science, Technology, Engineering, 

Mathematics) [19] [20]. The application of STEM does not only focus on cognitive 

development [21], but also at the affective domain level [22]. STEM provides space for 

students to actively participate in learning by working together, being disciplined, helping 

each other in integrating various experiences in student life [23] [24] [25]. STEM is suitable 

in forming and developing aspects of knowledge (cognitive), aspects of attitudes (affective) 

and aspects of skills (psychomotor) [26]. The application of STEM is closely related to 

contextual problems [27], so that the application of STEM in teaching materials as a 

solution to problems is combined with local wisdom. Local wisdom is a view of life and 

knowledge as well as various kinds of real life strategies carried out by local people in 

solving some of the existing problems [28]. Learning related to local wisdom will also make 

it easier for students to interpret the material [29]. The existence of material linkages with 

local wisdom will make students not only improve their cognitive abilities, but will also 

learn culture and other knowledge. The local wisdom referred to in this study is the local 

wisdom in Brebes. 
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Brebes itself is one of the districts in Central Java. Brebes Regency has various distinctive 

characteristics, including: food namely salted eggs, aci tofu, cireng (fried aci), batik brebes, 

and the typical Brebes dance. The local wisdom can be used as teaching materials for 

fractional numbers. The existence of STEM textbooks with the theme of local wisdom can 

have an impact on student learning outcomes on fractions. The purpose of this research is 

to design textbooks that apply STEM in them and also have the theme of local wisdom from 

the city of Brebes. The design is of course done so that elementary school students can find 

out the usefulness of learning mathematics material. Fractional material can be 

implemented in everyday life which is still related to the local wisdom around them. So that 

apart from learning mathematics, students can also deepen the local culture, which is now 

often replaced by the culture of other countries that enter their country. This has resulted in 

students now not being familiar with local wisdom in their surroundings.  

2. Methods 

This study uses research and development methods to produce a product in the form of 

teaching materials, in the form of textbooks. This research and development uses the 

ADDIE development model with the stages carried out are analysis, design, development, 

implementation and evaluation [30]. The subjects in the study were MI Muhammadiyah 

Dumeling, Brebes, Indonesia, class V. 

The instruments in this study were: (1) content and construct validation sheets, (2) 

validation sheets addressed to experts, namely three material experts and three media 

experts, and (3) response questionnaire sheets addressed to class teachers and fifth grade 

students. The data analysis technique used in this research is quantitative and qualitative 

analysis. The data obtained from validators, teacher questionnaires, student questionnaires 

and completeness test questions used quantitative analysis. While criticism, suggestions, 

and input from validators and teachers use qualitative analysis. The following are indicators 

for each research instrument. 

Table 1. Content and Construct Validation Indicators 

Aspect Indicator 

Material Questions according to indicators 

The material asked is in accordance with competence 

The material asked is according to the level of the type of 

school and school level 

The contents of the questions asked are easy to understand 
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Limits of questions and answers expected in accordance with 

the material 

construction The subject matter is formulated briefly, clearly and firmly 

The main questions do not provide clues to the answer key 

There are clear instructions on how to do the questions 

Images are presented clearly and legibly 

Use question words or commands that lead to answers 

Language Use language that is in accordance with standard Indonesian 

Using communicative language 

Do not use local/taboo language 

The language used is easy to understand 

Clarity of questions on the problem 

 

Table 2. Media Expert Validation Indicators 

Aspect Indicator 

Book cover 

design 

Book cover images and colors 

Layout on the module cover 

The composition and size of the layout elements on the book 

cover 

Selection of font type and font size on the book cover 

Book 

Contents 

Design 

Layout of contents in the book 

Selection of font type and size in writing the contents of the 

module 

Writing Language in books 

Illustration in the module problem 

Presentation of pictures and tables 

Various designs, images and colors 

There is an element of local wisdom 

 

Table 3. Material Expert Validation Indicators 
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Aspect Indicator 

Presentation  Interesting book cover display 

Layout placement (title, text, image, pages) 

in the book is consistent and appropriate 

Font selection, font size, size 

The spacing used is clear, making it easier for 

students to read 

Language  The pictures in the book can convey the 

contents of local wisdom material 

Clarity of elements of local wisdom 

Material 

Suitability 

The use of language in the book is 

appropriate with school level books using 

that language communicative 

STEM The book doesn't use the sentence creates a 

double meaning 

 The book uses simple sentences understood 

by students 

 

The criteria used in the validation sheet use the criteria in the following table. 

Table 4. Expert Validation Criteria[31] 

Quality score Eligibility Criteria Information  

3,26 < x ≤ 4,00 Valid Not revision 

2,51 < x ≤ 3,25 Valid Enough Partial Revision 

1,76 < x ≤ 2,50 Invalid Partial revision and 

retesting of material 

1,00 < x ≤ 1,75 Invalid Total Revision 

 

Instruments for student and teacher responses to find out the practicality of the developed 

textbooks consist of aspects: book content, book appearance, language, STEM and local 

wisdom. The following are the practicality test criteria used in this study. 
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Table 5. Practicality Test Criteria[31] 

Quality score Eligibility Criteria 

3,26 < x ≤ 4,00 Very Practical 

2,51 < x ≤ 3,25 Practical 

1,76 < x ≤ 2,50 Less Practical 

1,00 < x ≤ 1,75 Very Less Practical 

 

3. Results and Discussions  

The results of direct observations and interviews with one of the class V teachers obtained 

at the analysis stage showed that learning still uses conventional methods that do not involve 

students. The results of learning about student fractions are still many that have not been 

completed, this is indicated by the value below the average. In learning students understand 

more when learning uses illustrations in the surrounding environment. One that is 

considered difficult by students is fractional numbers. Textbooks are an important part of 

the learning process [2]. Teachers must use available resources and effective learning media 

in the student environment to guide learning activities through observation, classification, 

prediction, and decision making [32]. Next, the researcher conducts a competency analysis 

where at this stage the researcher makes adjustments to the applicable competencies taken 

from fractional material. After that, the researcher conducted an analysis of the character of 

the students about what the students needed. Therefore teaching materials are made that can 

motivate students to learn and understand about learning, namely in the form of STEM 

books (with the theme of local wisdom which can make students interested in participating 

in learning mathematics because there are elements of local wisdom that can boost 

knowledge of students about culture, food, tourism and other parts related to local wisdom. 

This design stage was carried out by determining the ideas for developing STEM textbooks 

with the theme of local wisdom as the theme of discussion in teaching fraction material. 

Steps taken such as materials and question references, the answers that will be used in 

making teaching materials are in the form of books and evaluation questions that are 

adjusted to indicators of competency achievement and learning objectives to be achieved. 

The material contained in the book is fraction material because students still find it difficult 

to understand this material. The book is in accordance with the design shown, including: 

cover, book introduction, material placement design, and is equipped with questions so 

students can hone their understanding of fraction material, as well as cover design. 
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The third stage is development, at this stage the researcher makes STEM book products 

with the theme of local wisdom in accordance with the initial stage products that have been 

made before. After the textbook is finished, then it is validated. This validation aims to 

obtain the validity of the contents of the book being developed and obtaining the comments 

and suggestions developed. Expert validation is used as the basis for improving the product 

being developed [33]. Then an assessment was carried out by material experts and media 

experts. Material validation was assessed by several SD/MI school teachers who were in 

Brebes, namely 2 teachers at MI Muhammadiyah Dumeling, 1 SD Negeri Kupu 01, MI 

Paguyangan, and SD Negeri Bulakamba 01 who had teaching experience. The validator 

was asked to fill out an assessment and comment on the book he made, namely a STEM 

book with the theme of local wisdom. The product validation process is carried out by 

validators, in this case lecturers or experts who have experience in assessing a product, the 

results of the analysis are used as guidelines for revising/repairing product deficiencies after 

going through the validation process [34]. 

 

Fig 1. Expert validation results 

Based on the results of the validation by several experts above, the value obtained from the 

material experts is 3.68 with valid criteria with a few revised notes and 3.46 with valid 

criteria with a few revised notes. Supported by the research of [35], the value obtained from 

the expert is in the valid percentage range based on the qualification level of validity, so it 

can be implemented or tested. After validating then the RPP is prepared according to the 

book. 

The fourth stage is Implementation at this stage STEM textbooks with local wisdom themes 

that have been validated through several validators and then tested on fifth grade students 

MI Muhammadiyah Dumeling. The small-scale trial was carried out by 9 fifth grade 

students from different schools through a home visit, the results of which were in the form 

of suggestions or comments before the large-scale trial was carried out. After conducting a 

small-scale trial, the researcher then conducted a large-scale trial conducted by fifth grade 

students at MI Muhammadiyah Dumeling, totaling 34 students and 2 fifth grade educators. 
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Fig 2. Response results 

Based on the results of the assessment of student responses, a score of 3.34 was obtained 

with practical criteria and the teacher's assessment obtained a score of 3.66 with practical 

criteria. So that it can be concluded that the responses of students and educators to STEM 

textbooks with the theme of local wisdom include practical and feasible criteria. Practicality 

can be seen from the results of the implementation and achievement of learning observed 

and assessed by observers and the results of opinions from educators or students [36]. 

The evaluation stage, the developed textbook is the stage where the researcher evaluates the 

results of the suggestions and comments obtained as a basis for improving the developed 

media [37]. It can be concluded that learning STEM textbooks with local wisdom on 

fractions for fifth grade students is a valid and practical teaching material [34]. The media 

developed obtained ratings from media experts, material experts and learning experts as 

well as limited trials by teachers and students and were said to be suitable for use as learning 

media in the teaching and learning process in schools [38]. It can be concluded that because 

the learning of STEM textbooks with the theme of local wisdom has material descriptions 

in the form of local wisdom according to the needs of students and is equipped with practice 

questions and evaluation questions so that students are more interested in learning.  

4. Conclusions 

STEM textbooks with the theme of local wisdom, are included in the valid and practical 

criteria that are proven. The average of both is 3.57, so the STEM textbook with the theme 

of local wisdom is valid. STEM textbooks with the theme of local wisdom, are included in 

practical criteria for use and can be proven through the results. The average response of 

students and educators is 3.50, so the STEM textbook with the theme of local wisdom is 

valid and practical. 
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