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	Independent teaching materials in the form of modules containing an understanding of mathematical concepts need to be further developed on a project-based basis. Therefore, the purpose of this study was to develop a module for adding and subtracting fractions based on Project-Based Learning (PjBL) for the fourth grade of elementary school. This research applies Thiagarajan 4D research and development methods (Define, Design, Develop, and Disseminate). The data analysis technique used is descriptive qualitative and quantitative analysis. The results of the research on the development of the Project Based Learning -based fraction addition and subtraction module were declared feasible and effective to be applied in elementary schools. The implementation of PjBL-based modules in elementary schools shows a positive response from students and students' understanding of the addition and subtraction of fractions is increasing.
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A. INTRODUCTION 
Students studying mathematics in elementary school struggle to learn concepts, how to operate or understand a mathematical material where these students usually argue that mathematics is a difficult learning to solve (Bryant et al., 2020). Mathematics is in the form of information, symbols, numbers, letters, mathematical concepts, how to operate and solve problems (Dadure et al., 2021). Learning mathematics requires innovation, creativity to create an academic disciplined learning environment, following technological developments and creativity influencing moral and intellectual formation (Zivitere et al., 2015). Likewise, pedagogy is an attempt to increase the capacity for freedom of expression in the form of creative representation (Alexander, 2018). The learning development process of each individual requires useful innovation to make it easier for students to understand the material (Babaoǧlu, 2017). The innovation is by developing a learning media, namely developing modules so that students learn mathematics easily.
Based on the results of observations, the contents of teaching materials such as textbooks and worksheets are incomplete because the content of the material contains brief material, there is no understanding of concepts and practice questions. There are no innovative, systematic and independent teaching materials that will be used during the learning process. With incomplete teaching materials, students find it difficult to understand the concept and how to solve it so that it can’t be done independently and still depends on the teacher. Therefore, it is important to innovate in learning by developing teaching materials in the form of modules.
Modules can optimize mathematics learning strategies related to orientation, overcome student readiness, manage time to do assignments on time, understand concepts and solve problems correctly (Sato et al., 2020; van der Merwe et al., 2020). The module has a high value as a unity between the content of the material, mathematical concepts, how to do it and how to solve it (Bai et al., 2015; Bai & Hunziker, 2015). The usefulness of the module is the ability to provide systematic ideas, in its use it can influence what students learn, how they learn and improve students' cognitive (Hadar, 2017). Module is a unity between material concepts, operating methods and solutions that can improve students' cognitive and independence in understanding addition and subtraction of fractions.
Fraction is a basic concept that is not understood by students in the curriculum in elementary schools. Addition or subtraction of fractions by adding or subtracting if the denominator is the same, students immediately operate it, in contrast to the case with different denominators, the denominator must be the same first after that the numerators are added or subtracted (Duzenli-Gokalp & Sharma, 2010; Malone et al., 2019). Addition and subtraction of fractions is numerical because the number of component processes is involved in mathematical operations (Schmithorst & Brown, 2004). Fraction concepts about drawing fractional equivalence, fractional decomposition, fractional operations and understanding the concepts of fractions involved in addition or subtraction (Copur-Gencturk & Doleck, 2021). Addition and subtraction of fractions by understanding concepts both through material, pictures, the number of components between the denominator and numerator, students can understand these with innovative strategies using Project Based Learning in the learning process so that learning can be meaningful.
Project Based Learning is a product strategy that has helped students to implement the knowledge learned by using useful material to develop practical product design solutions (Kuppuswamy & Mhakure, 2020). Project Based Learning is carried out in the form of discussions, providing solutions related to real problems, identifying and defining problems, analyzing or formulating solutions and evaluating (Nair & Suryan, 2020). Project Based Learning, where students learn to solve solutions through asking questions, designing plans and communicating with each other while students are taught to make decisions with choices in the learning experience (Choi et al., 2019). Project Based Learning is an innovative strategy that can improve cognitive and invite students to be more critical in terms of observing and asking questions so that interactive communication is created, making students to be on time in learning and adapting learning experiences in everyday life. The Project Based Learning strategy is realized in the form of modules with material for adding and subtracting fractions.
Previous research using the module was submitted by (Son & Kim, 2015) that the module can make it easier for teachers to improve students' cognitive by changing students' thinking patterns to be more critical , improving students' cognitive. Additionally (Wijaya et al., 2015) states that the module has an interesting overview of the concepts that are presented in the material as well as expanding k a n reasoning is complex . In addition, Project Based Learning provides dam pack positive for students, as an innovative, creative thinking so that students can observe and asking questions and developing ideas (Barak & Yuan, 2021). Learning activities need to be innovative in mathematics learning media. In this study, developing an innovative and independent module with a Project Based Learning strategy for adding and subtracting fractions.
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Figure 1. The procedure for developing the Addition and Subtracting Fraction Module

Figure 1 consists of 4 stages: (1) define, which is to determine and define learning needs by analyzing the objectives and limitations of the material, (2) design, namely the design of the addition and subtraction module based on Project Based Learning, in order to obtain a prototype (example of a module based on Project Based Learning). Project Based Learning), (3) develop which aims to produce a module for addition and subtraction of fractions based on Project Based Learning, a module that has been revised based on expert input, and (4) disseminate which aims to test the effectiveness of using Project-based fraction addition and subtraction modules Based Learning in teaching and learning activities.

C. RESULT AND DISCUSSION
The development of the addition and subtraction module based on Project Based Learning for Grade 4 Elementary School was developed based on the stages according to the 4D model which consisted of four research stages according to Thiagarajan in namely the Define stage, Design stage, Develop stage and Disseminate stage.
The define stage explains the analysis of student responses in learning, learning tools in the classroom and is related to the identification of students' abilities in the process of learning mathematics and the development of students' cognitive abilities. In learning activities, teaching materials are needed that can improve students' abilities in terms of motivation and understanding of concepts in learning mathematics so that students have the enthusiasm to learn mathematical concepts (Berisha et al., 2013). This proves that the module can motivate and improve students' cognitive abilities.
The design stage, at this stage the module compiler is carried out starting from the cover, instructions, the main material being discussed added with knowledge and sources of information, assignments in the form of practice questions as well as evaluation, addition and assessment questions. The following is the design of the Project Based Learning -based fraction module in table 1.


Table 1. Design of the fractional math module based on Project Based Learning
	No
	Picture
	Syntax description

	1.
	
	The first stage in Project Based Learning is identifying problems, students analyze project questions in the form of literacy by reasoning so that students will think critically for how to solve them.

	2.
	
	The next stage is project questions by analyzing literacy questions by providing pictures of chocolate bars that are used as fractions. Students analyze the questions through pictures so that students' reasoning is adjusted to their daily experiences.

	3.
	
	After being given project questions, students plan and follow the schedule so that students can complete the questions according to the schedule that has been made. This stage is referred to in the planning stage.

	4.
	

 
	Next, arrange a schedule, providing addition and subtraction material for fractions so that students can complete project questions so that students better understand the material.

	5.
	
	After students understand the addition and subtraction of fractions, the next step is to solve the problem. Students work on project questions on the answer sheets provided in the module and complete project questions according to the schedule that has been prepared.

	6.
	
	Then after the students work on the project questions, the students and the teacher discuss the project questions together so that the project questions can be solved correctly.

	7.
	

	The last stage is that students work on evaluation questions on student learning outcomes in order to measure students' understanding regarding addition and subtraction of fractions.







Project Based Learning syntax in the content of the module at this design stage includes analyzing problems in the module, presenting problems in the form of mathematical literacy problems in the form of addition and subtraction of fractions intended for students to think logically or critically in solving these problems. Then, students arrange work schedules so that they are completed on time so that students are responsible for the project. After that, the questions were presented with the help of pictures of chocolate bars but also accompanied by literacy. After students understand the material, students try to work on the problems the project in accordance with the time that has been designed before. After the students worked on the teacher and the students discussed the project questions in order to find the right answers and an evaluation test of student learning outcomes was held with the aim of knowing the students' cognitive abilities related to the addition and subtraction of fractions.
The contents of the Project Based Learning -based fraction module design are: determining common and mixed fractions, then tying project questions with addition and subtraction of daily life (addition of chocolate bars and rice). Dal am module was developed Project Based Learning emphasizes construction of knowledge, create new knowledge to develop ideas held by students (Guo et al., 2020). In terms of mathematics assessment, Project Based Learning can produce the value of students' cognitive knowledge regarding concepts, students' skills in managing completion and grading student performance during the mathematics work process (Kuppuswamy & Mhakure, 2020). Project Based Learning involves students in designing new models and acquiring problem-solving skills in fractional materials (Copur-Gencturk & Doleck, 2021; Sharma et al., 2020).
The next stage is the development of showing the results of the analysis of the addition and subtraction module of fractions against the results of expert validation on the validation sheet instrument, so that data is obtained in the form of the value of determining the level of validity of the addition and subtraction module of fraction. The results of the validation of material experts and their categories can be seen in table 2.

Table 2 Fraction Module Validity Level
	Rated aspect
	Validity level
	Category

	Content Feasibility Aspect
	75%
	Valid

	Aspects of Feasibility of Presentation
	77.5%
	Valid

	Aspects of Language Eligibility
	80.5%
	Valid

	Aspects of Contextual Assessment
	81.25%
	               Very Valid

	Average
	78.56%
	Valid



Based on table 3, the level of validity of the Project Based Learning -based addition and subtraction module from the three aspects, namely the material/content aspect, presentation aspect and language aspect with an average percentage of 78.56% is categorized as very valid. So based on the results of expert validation, an average score of 75% was obtained with a very valid category. In this study, the researcher gave a questionnaire to 10 students as research subjects and the fourth grade homeroom teacher who already knew the characteristics of each student.
Based on the trial results of the PjBL-based addition and subtraction module, it showed a positive response of 92.47%. Therefore, it can be concluded that the flat wake module developed is attractive or easy to use and can be implemented for students. This is in accordance with (Zhang et al., 2020) the readability test showed a readability test of 94 with a very good category.
To find out the effectiveness of the module, an analysis of student learning outcomes was carried out. The criteria for completeness of the learning outcomes test is the level of student mastery in understanding the material by obtaining a score of 60. Analysis of student learning outcomes shows the average score obtained by students reaches a value of 85.1 obtained from an analysis of student learning outcomes tests carried out by quantitative analysis by determining the average The average test scores obtained from the sum of the scores obtained by 10 students with a very effective interpretation of students can be concluded that the minimum level of mastery of the material according to the indicators can be achieved by students. So that the mastery of minimal learning outcomes for students has been achieved and students' understanding increases. This shows that the Project Based Learning -based learning approach can improve achievement and be able to solve mathematical problems (Widada et al., 2019). Researcher (Ricaurte & Viloria, 2020) stated that improving the ability of students in the very good category through evaluation. Students are more effective in using project-based learning modules because students are challenged in working on the problem (Kłeczek et al., 2020).
Based on the quality criteria of the fractions module that have been met, the Project Based Learning -based addition and subtraction module for grade IV elementary school with fraction material (ordinary fractions and mixed fractions) has met the three eligibility criteria for the learning module, namely valid, practical and effective. So the learning module that has been developed is the addition and subtraction module of fractions that is feasible to be applied in elementary schools. Addition and subtraction module-based Project Based Learning develop independence on student learning. It is hoped that through this module students can understand, solve problems related to fractions.

D. CONCLUSION AND SUGGESTIONS
Based on the results of addition and subtraction module development fractions based Project Based Learning, the conclusion that module and subtraction-based Project Based Learning for fourth grade as feasible and effective. Project-Based Learning-based modules can assist teachers in conveying addition and subtraction of fractions. The use of Project Based Learning -based modules also received positive responses from students because it made it easier for students to understand the addition and subtraction of fractions. This is evidenced by the increase in students' understanding of the addition and subtraction of fractions. Project Based Learning -based fraction addition and subtraction module still needs to be redeveloped on other mathematics materials in order to improve the quality of learning. This module can also be used as a learning information linking mathematics with everyday and the surronding environment as well as provide a learning experience to students.
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