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Abstract. Ethnomathematics exists to bridge the gap between culture and education. Therefore, the study of ethnomathematics is important. The purpose of this study was to produce an ethnomathematic based student worksheets in the context of oil palm cultivation with the IRME approach to the flat area material of SMP. This research is a developmental type of research, which focuses on the preliminary stage and the formative evaluation stage which includes self-evaluation, prototyping (expert reviews, one-to-one, small-group) and field tests. The subjects of this study were students of class VII.1 SMP Negeri 4 Muara Enim. The data collection technique was carried out through a walkthrough, observation and interviews. The results of the data analysis show that this research has produced student worksheets that is by the flat field material with the 2013 curriculum. This student worksheets discusses flat field material using the context of oil palm cultivation, using the IRME approach, with the aim that students can construct their thinking skills to solve contextual problems. Based on the results of the research, it was obtained that valid,, and practical student worksheet of flat field material. Valid, can be seen from the results of the validator's assessment, where the validator comments on the student worksheets prototype one in terms of content, construct and language. Practical can be seen from the results of the small-group trial, where based on the analysis of the student's answer sheet, it was found that the students had been able to complete each stage. The developed student worksheets has a potential effect on learning outcomes from the cognitive (knowledge), affective (attitude), and psychomotor (skills) domains.
Introduction
One of the things that affects the achievement of mathematics learning objectives by students is if the students can master mathematics skills well [1]. Based on NCTM several abilities that students must achieve in learning mathematics, one of which is problem solving [2]. The National Council of Supervisors of Mathematics (NCSM) as quoted by Posamentier and Krulik said that learning to solve problems is the main reason in learning mathematics and problem solving abilities are the main capital for learning mathematical skills and concepts [3]. [4,5] Problem solving is the essence, cannot be separated from mathematics and has a role as the core of the competency domain in the implementation of the mathematics learning process. Interesting learning needs to be given from an early age so that mathematics is widely liked so that students do not have difficulty solving problems [6].
But in reality, based on the results of the PISA, it was carried out in 2015, Indonesia was ranked 69th out of 76 countries [7]. According to Khotimah, there are still, many students who have difficulty learning geometry [8]. According to the results of the 2015 National Examination, geometry subjects are at a low presentation [9]. Based on the analysis of PT PUN (National Exam Preparation) it also shows that only 44.75% of students can solve geometric problems. In Indonesia, several facts show that the geometry achievement of junior high school students still, needs to be improved. In the 2011 Trends in International Mathematics and Sciense Study (TIMSS) Result Report, it was stated that of the 43 geometry questions, the average correct answer of Indonesian students only reached 39% while Indonesian students only reached 24%. It is further explained that in general the potential of junior high school students in Indonesia is at a low level, namely at the level of knowing, not reaching the level of applying, understanding, let alone reasoning [10].
In the national report, based on the National Examination Result Report junior high school for three consecutive years, it is known that the mastery of geometry of Indonesian students is in the lowest proportion in 2013/2014 reaching 62.4; 2014/2015 reached 52.44 and 2015/2016 decreased to 47.19. Based on the results of daily tests for class VII geometry material the results are still, much below the KKM. Based on the proportion of the absorption capacity of the National Examination (UN), it shows that the proportion of mastery of material related to geometry at the Muara Enim Regency level has decreased, namely in 2013/2014 of 80.17; 2014/2015 decreased so that it became 63.77 and in 2015/2016 it decreased again to 59.75.
According to Van De Walle, the results of the National Assement of Educational Progress (NAEP) test show that students do not have a good understanding of flat shapes. In fact, if students in grade VII can master the geometry of flat shapes, when they are in grade IX learning about geometry, they will not experience difficulties. Teachers are expected to be able to make variations in learning models that make students active in the learning process. One of the uses of learning that can arouse students to be active in the teaching and learning process is meaningful learning.
Meaningful learning is learning that emphasizes more on everyday life (realistic). Ethnomathematicsis a term that arises based on the similarity between culture and mathematics which is the study of finding special or unique features of mathematics that arise and develop in certain groups of people. Ethnomatic learning is more suitable because it is realistic mathematics learning [11]. Suryanatha and Apsari state that ethno-mathematics grows and develops from culture, so that the existence of ethnomathematicsis often not realized by the user community [12]. Ethnomathematicsitself uses mathematical concepts widely related to mathematical activities. This means that ethno-mathematics is not fixated on one theoretical study, but on many theoretical studies such as agriculture, architecture, clothing motifs, weaving, ornaments, kinship, and spirituality.
With ethnomathematics, mathematics which has been considered difficult to apply in everyday life is no longer appropriate. Ethnomathematicsitself can be used as a medium or approach in learning mathematics so that mathematics can be understood well by students. One of the mathematical activities that are integrated with community culture is agricultural activities.
In Indonesia, agricultural culture needs to be preserved so that it is in harmony with the cultures of other communities [13]. Agriculture in Indonesia is not a strange thing anymore, because Indonesia is an agricultural country, which means that most of the population makes a living as farmers, especially in the Muara Enim area, South Sumatra. In the agricultural sector, Muara Enim is a palm oil producing area. In agricultural activities, both in the process of planting and harvesting, various mathematical concepts have been found which people unconsciously use in their daily lives, such as counting, measuring, counting, unit area, unit length and volume unit. Ethnomatematic activities that exist in oil palm cultivation can be integrated into the learning process. For example, making teaching materials using an ethno-mathematical approach to oil palm cultivation to understand basic mathematical concepts and geometry.
Based on this background, researchers are interested in and are trying to implement ethnomatematic learning in the context of oil palm cultivation using the Indonesian Realistic Mathematics Education (IRME) approach. IRME is a solution to lead students to the introduction of mathematical concepts and is seen as being able to bring changes to students' understanding [14]. Ethnomatic learning is more suitable because it is realistic mathematics learning [15]. This is because ethno-mathematics itself contains the necessary context for learning with IRME, while the context here is ethnicity or local culture [16].
There are several similar studies that look at aspects of flat fields and ethnomathematics, including research from: Asnawati, S., & Muhtarulloh, F in his research that the implementation of inquiry learning with ethnomathematicsin this study is limited to flat field subject matter (square and rectangle) , and is limited to students' mathematical understanding ability, so that further research is needed on other topics, and on other abilities mathematically by adjusting the culture relevant to teaching materials [17]; Irawan, A., & K Datingawaty, G in their study of ethno-mathematics-based realistic mathematics learning is an alternative in presenting learning in class and elements of Sundanese ethnic culture that are characteristic in Purwakarta Regency are alternatives for teachers to provide learning by linking cultural elements with mathematics [18]; and Putra, R. W. Y., & Indriani, P. in their research that ethno-mathematics-based learning in local culture into Mathematics Learning can make students better understand the concept of flat-plane mathematics as well as love and understand the results of their regional culture [19].
Because of this background, the researcher wants to develop student worksheets based on the Ethnomathematic Context of Oil Palm Cultivation with the IRME Approach on Flat Field Material for Junior High Schools. The formulation of the problem of this research is how the characteristics of student worksheets based on Ethnomathematicsin the Context of Oil Palm Cultivation with the Flat Field Material IRME Approach for grade VII students which are valid, and practical and how are the potential effects of student worksheets based on Ethnomathematicsin the Context of Oil Palm Cultivation with the Flat Field Material IRME Approach of Jnior High School.
The purpose of this study was to produce a student worksheet based on Ethnomathematicsin the Context of Oil Palm Cultivation using the Flat Field Material IRME Approach for grade VII students which is valid, and practical and has a potential effect on students' mathematical perceptions.
Method
This type of research is a developmental type of research, which focuses on the preliminary stage and the formative evaluation stage which includes self-evaluation, prototyping (expert reviews, one-to-one, small-group), and field tests. The subjects of this study were students of class VII.1 SMP Negeri 4 Muara Enim. The data collection technique is done through walkthrough, observation, and interview. The formative evaluation stage uses the formative evaluation stages according to Tessmer [20];  Which consists of expert reviews, one-to-one, small-groups, and field tests [21].
[image: ]
Figure 1. The flow of Tessmer's formative evaluation design (1993); Zulkardi (2006)
2.1 Data collection technique
The walkthrough process was carried out at the expert review stage by 3 experts as validators consisting of two mathematical modeling expert lecturers and one mathematics teacher. The 4 validators are Elika Kurniadi, S. Pd., M. Sc., and all the MGMP mathematics teachers at SMPN 4 Muara Enim, namely Mrs. Khadijah, S.Pd, Mrs. Elvira Roza, S.Pd, and Mrs. Rahada, S.Pd. In the implementation of validation, a validation sheet is used which aims to see the benchmarks whether the student worksheets are valid, in terms of construct, content, and language. The validator provides comments and suggestions about the student worksheets on the validation sheet that has been prepared by the researcher. Observations were made at the one-to-one, small-group, and field test stages which aimed to find out students 'complaints and difficulties during discussions on working on student worksheets based on mathematical modeling learning developed by the researcher as well as seeing students' mathematical modeling abilities. Observations of student activities in the one-to-one and small-group stages were carried out to see students' complaints and difficulties while working on the student worksheets which were then used as material to revise the student worksheets. At the field test stage, observations were also carried out to see students' abilities in doing student worksheets based on learning mathematical modeling by checking indicators and recording all group activities that appeared while working on student worksheets and analyzing student answers to student worksheets.

Student answer documents were obtained from students' answers to the student worksheets in each group during the lesson. Student answer documents are used to see students' abilities in doing student worksheets based on mathematics ethno-mathematics learning developed by the researcher.

The questionnaire was used to see students' responses to mathematics using the ethnomatics-based student worksheets developed by the researcher. This questionnaire focused on three categories, namely students' views about the benefits of mathematics in life consisting of 31 statements, students' confidence in mathematics consisting of 10 statements, and students' views on.
In this study, researchers conducted unstructured interviews for the one-to-one and small-group stages, while for the field test stage the researchers conducted structured interviews. Interviews in the one-to-one and small-group stages were conducted after students had worked on the student worksheets. Meanwhile, interviews in the field test stage were conducted after students filled out a post-test questionnaire which served as complementary data to the questionnaire to determine the potential effects of ethnomathematics-based student worksheets on students' mathematical responses.
2.2 Data analysis technique
The walkthrough data analysis was used to obtain the validity of the developed student worksheets. The walkthrough data were obtained from the validator's comments and suggestions as well as the scoring of each aspect that the validator assessed for the prototype 1 student worksheets. The data were analyzed quantitatively. The validity of the student worksheets is seen from the calculation of the score given by the validator for the student worksheets developed
The results of interviews at the one-to-one and small-group stages of students were analyzed descriptively in order to explore information about the difficulties of students using student worksheets and practicality of using student worksheets. While the results of interviews conducted at the field test stage after giving the questionnaire were analyzed descriptively as complementary data to the results of the questionnaire in order to determine the potential effects of student worksheet based on mathematics modeling learning on students' mathematical perceptions. The results of the interviews conducted in the field test stage after questionnaire were administered to three students who represented each student who perceived very good, good, and sufficient.

3. Results and Discussion
3.1 Research result
Analysis
In the analysis stage, the first thing the researcher does is an analysis of the needs and characteristics of students. From the analysis stage of the student's needs and characteristics, it was found that the research development respondents were grade VII.1 students of SMP Negeri 4 Muara Enim. with a total of 31 students whose age level is 14 years. The next analysis is the analysis of the curriculum and learning materials. In the analysis of the curriculum and learning materials, the researchers found that the concept of culture in curriculum 2013 (K-13) is relevant to the characteristics of ethnomathematics based learning. From the curriculum analysis stage, it was found that the ethnomathematics-based student worksheets developed by the researcher were suitable for application in K13 learning.
Design
At the design stage, the researcher designed the real problem and designed the student worksheets as a container for the real problem so that students could solve problems related to the flat field material. The real problem relates to oil palm cultivation.
Development
After the design stage, the researcher then carried out the development stage. The real problems that have been designed are then developed. For student worksheets, researchers develop practicum objectives by the context of the problem and basic competencies. Furthermore, the researcher developed instructions on how to use student worksheets, supporting information in the form of material, steps for using practicum tools accompanied by pictures, measuring steps, and problem solving steps.

Implementation and Evaluation
The next stage, namely the implementation and evaluation stage. The researcher implemented the questions in the form of the editor in the student worksheets format. At the implementation stage, the researcher obtained two ethnomatics-based student worksheets that contained solving problems based on ethnomatic-based steps. After the implementation stage, the researcher conducted an evaluation in the form of a formative evaluation of the student worksheets that had been developed starting from an expert review, one-to-one, small-group, and field tests.
Expert Review
At the expert review stage, the student worksheets that the researcher had developed was given to two mathematical modeling experts and the Mathematics MGMP teacher at SMP N 4 Muara Enim. The results of the expert review stage were used to see the validity of the ethnomathematics-based student worksheets. The validation results at the expert review stage can be seen in table 1.

Table 1 Results of the expert review stage for ethnomathematics-based STUDENT WORKSHEETS
	Expert Name
	Comments and Suggestions
	Revision Decision

	Elika Kurniadi, S. Pd., M. Sc 
	• In problems 1 and 2 the word "mathematical model" is changed to "mathematical symbol",
• In problems 1 and 2 the word "illustration" is changed to "describe it"
	All suggestions from Mrs. Elika Kurniadi, S. Pd., M.Sc, researchers apply.

	Teachers Mathematics SMP N 4 Muara Enim (Khadijah, S.Pd, Ibu Elvira Roza, S.Pd, dan Ibu Rahada, S.Pd)
	Adding the draft student worksheets before the student worksheets to be studied.
	Suggestions from the MGMP Mathematics Teacher at SMPN 4 Muara Enim, the researcher applied it, but still, student worksheets KD 4.11 was the focus of the researcher's research.


One-to-one
As validated by the expert at the expert review stage, to see the validity of the prototype 1 student worksheets, the prototype 1 student worksheets was tried out in the one-to-one stage on 3 students to know the difficulties experienced by students as well as the clarity of language and students' understanding of student worksheets. The results from the one-to-one stage obtained from interviews and student comments written on the comment sheet and observation results can be seen in table 2.
Table 2 Results of the one-to-one student worksheets practicum
	Observation Results
	Revision Decision

	Students don't remember the field type formula
	The formula for the type of flat area is added to the practicum student worksheets in the supporting information section.


Small-group
Student worksheets that were declared valid, after being revised at the expert review stage and one-to-one, continued to the small-group stage where the researcher tested the student worksheets on 2 groups of students to see the practicality of the student worksheets.
Field Test
The next stage is the field test stage. At this stage, the researcher tested the student worksheets prototype 3 which was valid, and practical from the results of the trial and revision of the expert review stage, one-to-one, and small-groups. This stage aims to see the potential effects of ethnomathematics-based student worksheets and students' perceptions of the benefits of mathematics in everyday life. The results of the field test were seen from the analysis of observation data, student answers, questionnaires, and interviews at a meeting in class VII.1 SMP N 4 Muara Enim. The field test stage is carried out in one meeting.
At the first meeting, students were asked to carry out practicum activities following the instructions in the student worksheets procedures then continued to answer the questions in the student worksheets. Activities in student worksheets ask students to calculate the area and perimeter of triangles and rectangles.
As the field test was carried out, namely doing student worksheets based on learning mathematical modeling, the researcher made observations on groups 1 and 2. The results of the analysis of observations on groups 1 and 2 were that ethnomathematics-based student worksheets had a potential effect on ethnomathematics-based learning. Meanwhile, based on the results of the analysis of students' answers, the researcher concluded that the ethnomathematics-based student worksheets also had a potential effect on the ability to solve flat field problems.
After the students finished working on the ethnomathematics-based student worksheets, the researcher gave a questionnaire to the students of class VII 1 SMP N 4 Muara Enim to know the potential effects of the ethnomathematics-based student worksheets on student perceptions.
Results of the Analysis of the Implementation of Ethnomatematic Based Learning
The analysis results from the implementation of ethnomathematics-based learning
1). Exploration Stage
At this stage, students explore mathematical ideas in the culture of oil palm cultivation. Students are given material about the culture (cultural literacy) of the context of oil palm cultivation.
[image: ]
Figure 2 The teacher is asking students to explore mathematical ideas in oil palm cultivation
At this stage, the teacher reminds students about how to cultivate oil palm to students. At this stage students recognize and know and recall the culture that is the context for learning. At this stage, students also begin to explore their knowledge of mathematical ideas from oil palm cultivation, which is known as ethnomathematics

2). Mapping Stage 
Through teacher assistance, students make maps of the relationship between flat plane concepts and ethnomathematics Then choose the concept of a flat plane that corresponds to the problem to be studied both individually and in groups.
[image: Description: D:\ARBELLA\smallroup\IMG20191203085124.jpg]
Figure 3 Students exploring mathematical ideas in the culture of oil palm cultivation
At this stage, students construct their knowledge carefully in solving problems with their groups.

3). Explanation Stage 
At this stage, students study the flat area contained in the given problem and, communicate what is learned, share with each other, appreciate what is learned in various forms. This can be seen when the following observations are based on each group:
[image: ]
Figure 4 Subject 1 presenting the results of his work on problem 1
Based on the results of his explanation and interviews, subject 1 solved the problem using a rectangular and trapezoidal plane. In Subject 2 trying to give his opinion on problem 2.
[image: ][image: ]
Figure 5 Subject 2 presenting the results of his work on problem 2

4). Reflection Stage
At this stage the teacher and students summarize what is learned both the mathematical knowledge obtained in the mathematics learning process.
[image: ]
Figure 6 Subject 3 conveys a conclusion from the material that has been obtained

Results of Analysis of Student Response Data to Ethnomatematic Based Learning
To find out the response of students, the researchers used measuring instruments for observation sheets, videos and pictures, test results, and interviews. In this study, the researcher took 3 subjects that had been determined with the teacher, namely 1 high cognitive student (T), 1 medium cognitive student (S), and 1 low cognitive student (R). The results of the analysis of student response data.
Analysis of the Response of Three Subject Students (R) Against Ethnomatematic Based Learning
[image: ]
Figure 7 Moderate cognitive student responses to ethnomatematic based learning
Based on the analysis of the results of the observations, it is known that during the test, high cognitive students have seen the emergence of indicators that meet all response indicators, namely students feel happy with the way the teacher applies mathematics learning using the context of oil palm cultivation, can understand concepts and solve flat field material problems using the cultivation context palm oil and students are motivated to learn mathematics, although at first, the students showed movements that seemed to dislike the material, during the discussion he showed that he was curious by asking friends from his group, and finally could solve the problem himself, even he was sure to present his answer in front of the class of his own accord.
This can be shown based on the results of the answer. The answers of high cognitive students can be seen in Figure 8 below:
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Figure 8 The results of the students' moderate cognitive answers
This was also supported by the results of the researchers' interviews with the following subjects:
Teacher: What is 7.79? Area of ​​the triangle or what?
Student: I used the Pythagorean formula to look for an unknown vertical side.
Teacher: I see, it should not be the area of ​​the triangle before it is equal, it means t. Then, why 9 suddenly appeared, how was that?
Student: 9 is the side of the base, so I already got the height, then I used the formula for the area of ​​a triangle, said Student A using the area of ​​a triangle.
Discussion
[bookmark: _GoBack]In this discussion, there are two, the first is a discussion of the characteristics of ethnomathematics based student worksheets using the context of oil palm cultivation that is valid, and practical. And the second is a discussion of the potential effects of ethnomathematics based student worksheets using oil palm cultivation on mathematical modeling abilities and student perceptions. At the analysis stage, it was known that the characteristics of students VII 1 SMP N 4 Muara Enim, students were never given questions based on ethnomathematics Then the researcher designed a forum in the form of an ethno-mathematics-based student worksheets so that students could solve flat-field material questions using the context of oil palm cultivation in the student worksheets, so the researcher designed a student worksheet based on mathematical modeling that was suitable for grade VII students. Furthermore, the student worksheets that have been designed are developed and tested. The student worksheets that have been developed are implemented into an ethnomathematics based student worksheet format. The next stage is the evaluation stage, the evaluation used is a formative evaluation which consists of four stages, namely expert review, one-to-one, small-group, and field test.
The expert review and one-to-one stages aim to get a valid, student worksheets. The validity of student worksheets is based on construct, content, and language. The expert review stage aims to see the validity in terms of content, construct, and language. Meanwhile, the one-to-one stage aims to see the validity in terms of ease of use of student worksheets. In terms of validity, based on the results of an expert review and one-to-one, it is known that according to the student worksheets that the researcher has developed, it can be tested on students at the next stage, namely the small-group after several revisions were made to see the practicality of the student worksheets. Meanwhile, in terms of practicality, based on the results of the small-group student worksheets that have been developed, it also meets the criteria. Furthermore, a field test was carried out to see the potential effects of the student worksheets based on the developed mathematical modeling learning.
Expert validation is carried out in parallel with one-to-one trials, which means that validation of teaching materials by experts is carried out in parallel with one-to-one trials [22]. student worksheets which are declared valid, based on the results of expert reviews and one-to-one. The criteria for the validity of this learning device are by the criteria put forward by Akker [23] that the validity aspect of a learning device must be related to two things, namely the first, the learning device developed is based on a strong theoretical rationale, in this case, the student worksheets have referred to the characteristics of learning mathematical modeling, as well as the use of the scientific context in student worksheets activities. Second, there is consistency internally, in this case, student worksheets are interrelated between mathematics modeling learning and mathematical perceptions. In the expert review and one-to-one stages as a whole, content, construct, and language validation was carried out.
In terms of content, the developed student worksheets based on mathematics modeling learning are by the core competencies and basic competencies of the K13 curriculum, and are by the indicators of competency achievement, learning objectives, context, content, and mathematical modeling. Whereas in terms of language, the sentences in the student worksheets use standard language, namely Indonesian which is good and correct where students have no wrong typing of information or questions in the questions, the pictures contained in the student worksheets use informative pictures or pictures that provide important information in completion student worksheets, as well as the terms used in student worksheets do not cause problems for students or misinterpretation of the terms used. Based on expert comments and suggestions, namely two lecturers and one mathematics teacher as well as student comments on the deficiencies contained in the student worksheets that occurred during the one-to-one stage used as material for revising or improving the student worksheets to produce a valid, student worksheets. Based on expert review validation and one-to-one then the researcher made revisions, there were many changes made to the student worksheets. for practicum student worksheets, the tools used for practicum are replaced with new tools where before revision the tools used are simple tools made by the researchers themselves, then after revision, the tools are replaced with new ones according to the advice of the supervisor. Likewise, steps or work procedures are also repaired.
The practicality of the student worksheets is seen from the results of observations, student responses, and small-group interviews. The student worksheets that have been developed meets practical criteria. From the results of student observations when working on student worksheets, student answers, and interview results it appears that students can use student worksheets even though there are still, students who feel confused and often ask questions because they have never worked on questions like those in student worksheets and they are also not used to using student worksheets-based mathematical modeling. So that it is appropriate according to Nieveen that the product developed is by the objectives, in this case, the assessment indicators include the suitability of the objectives of working on the problem in student worksheets and mathematical modeling; the product developed is easy to use, in this case, the assessment indicators include ease of use, understanding of the material, and language [24].
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