DEVELOPMENT OF A NUMERACY LITERACY BASED MATHEMATICS TEST ASSESSMENT ON INTEGERS IN PRIMARY SCHOOLS
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Abstrak
[bookmark: _Hlk153902782][bookmark: _Hlk153905522][bookmark: _GoBack]Salah satu materi matematika yang dianggap sulit oleh siswa adalah materi bilangan bulat. Hal ini berpengaruh pada hasil AKM Numerasi belum optimal, khususnya pada domain bilangan. Tujuan penelitian ini untuk mengembangkan instrumen tes matematika berbasis literasi numerasi pada materi bilangan bulat di kelas V sekolah dasar. Jenis penelitian ini adalah Research & Development dengan tahapan pengembangan model Thiagarajan 4D (pendefinisian, perancangan, pengembangan, dan penyebaran). Instrumen yang dikembangkan meliputi kisi-kisi soal sebagai pedoman pembuatan soal, soal dan kunci jawaban sebagai alat untuk menguji kemampuan numerasi siswa, dan pedoman penskoran sebagai alat untuk memberikan nilai siswa. Jumlah soal yang dikembangkan berupa tiga soal pilihan ganda dan tujuh soal pilihan ganda kompleks. Instrumen tes ini divalidasi oleh kepala sekolah dan guru kelas V dan mendapatkan hasil sangat valid. Instrumen tersebut diujicobakan kepada siswa kelas V SDN Kasembon 3 pada tahun ajaran genap 2023/2024 dan mendapatkan hasil uji validitas butir soal mendapatkan tingkat valid pada setiap butir soal, uji reliabel mendapatkan tingkat tinggi, uji daya pembeda mendapatkan tingkat cukup dan baik, dan uji tingkat kesukaran mendapatkan tingkat mudah dan sedang. Jadi dapat disimpulkan, bahwa instrumen tes matematika berbasis literasi numerasi materi bilangan bulat ini layak dan dapat mengukur kemampuan numerasi dengan sangat baik.
Kata kunci: Bilangan bulat; literasi numerasi; pengembangan instrumen; sekolah dasar

Abstract
One of the mathematics materials students considers difficult is integer material. This affects the results of AKM Numeracy, which is not optimal, especially in the number domain. This study aimed to develop a numeracy literacy-based mathematics test instrument on whole number material in grade V elementary school. This type of research is Research & Development with the development stages of the Thiagarajan 4D model (defining, designing, developing, and disseminating). The instruments developed include question grids as guidelines for making questions, questions and answer keys to test students' numeracy skills and scoring guidelines as a tool for giving student scores. The number of questions developed was three multiple-choice questions and seven complex multiple-choice questions. The principal and fifth-grade teacher validated this test instrument and obtained very valid results. The instrument was tested on fifth-grade students of SDN Kasembon 3 in the 2023/2024 school year and received the results of the item validity test getting a valid level on each item, the reliability test getting a high level, the differentiator test getting a sufficient and reasonable level, and the difficulty test getting an easy and moderate level. So, this numeracy literacy-based mathematics test instrument on integer material is feasible and can measure numeracy skills very well.
Keywords: Instrument development; integers; numeracy literacy; primary school
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INTRODUCTION
Maths is one of the most important subjects for everyone to learn, from primary to higher education, because it supports or develops various other disciplines (Bennison & Geiger, 2020; Rezat, Fan, & Pepin, 2021). In mathematics, students must learn about numbers, shapes, and patterns and emphasize logical and rational thinking (Cresswell & Speelman, 2020; Zippert & Rittle-Johnson, 2020). Mathematics also has abstract concepts and requires concrete objects or real-life contexts to make it easier for students to understand the material (Kaminski & Sloutsky, 2020; Ulfah, Yerizon, & Arnawa, 2020). Assessment is an important and inseparable component in learning mathematics to measure a student's ability to achieve learning objectives. 
Assessment is a variety of ways to find out the extent to which students reach the goals set in learning, and tests are assessments that measure students' cognitive abilities in understanding a material (Granberg, Palm, & Palmberg, 2021; İbili, Çat, Resnyansky, Şahin, & Billinghurst, 2020; Zainuddin, Shujahat, Haruna, & Chu, 2020). Education is entering the 21st century and the era of the Industrial Revolution 4.0, which requires everyone to adapt and handle various problems by thinking critically, thinking creatively, collaborating, and communicating. To face these challenges, the Ministry of Education and Culture created a new program in the form of AKM as a technology-based assessment program to replace the UN (Kemendikbudristek, 2020; Nahadi, 2022).
In AKM, students must achieve two competencies, namely reading literacy and numeracy literacy (Kemendikbudristek, 2020). Numeracy literacy is the ability to think in solving problems related to everyday life by applying concepts contained in mathematics, procedures or how to use mathematical formulas, information facts contained in mathematics, and mathematical calculation operation tools (Carroll, 2022; Chan & Scalise, 2022). This numeracy ability is important in mathematics because it is related to calculating, processing, presenting, and analyzing information presented in various forms (graphs, tables) to make predictions and decisions. This ability can also help students solve various mathematical problems in everyday life (Bennison & Geiger, 2020; Thomas et al., 2023). 
In reality, in Indonesia, students have numeracy skills that are still relatively low. This is evidenced by the low mathematics numeracy skills in Indonesia based on the results of the 2022 PISA test, which ranked 69 out of 81 countries, and the results of the 2022 National Education Report Card, the indicator of achievement is still 46.67% (Kemendikbudristek, 2023; OECD, 2023). This is supported by the results of observations and interviews at SDN 3 Kasembon; it can be seen that the school's preparation is still lacking in implementing AKM because teachers do not give students to practice questions based on literacy and numeracy, thus making literacy and numeracy results at the school still not optimal. One of the materials that are considered difficult for students to understand is integer material because, in this material, students not only learn about the concept of integers but must learn about the rules of integer arithmetic operations and calculate integers related to the context of everyday life. Therefore, developing a numeracy literacy based mathematics test assessment on many materials in primary schools is necessary.
This integer material has abstract concepts consisting of various rules, especially in integer counting operations, and requires creative and innovative challenges for teachers in teaching so that it can be understood by students (Bryant et al., 2020; Çankaya, Yıldız, & Cengiz, 2022; Muslimin, Putri, Zulkardi, & Aisyah, 2020). By linking the mathematics test on integers material with numeracy literacy, it is hoped that students can practice working on numeracy problems and work on this integers problem contextually and more concretely because this numeracy literacy is related to students' daily lives (Bolstad, 2023; Maslihah, Waluya, Rochmad, & Suyitno, 2020).
In previous studies, the development of mathematics test assessments has been carried out several times, such as the development of HOTS-based mathematics tests, the development of problem solving-based mathematics tests, the development of ethnomatics-based mathematics tests, the development of reflective thinking-based mathematics tests, and the development of open-ended mathematics tests (Anggraini & Muntazhimah, 2021; Cahyadi, Darmayanti, Muhammad, Sugianto, & Choirudin, 2023; Rahayuningsih, Sirajuddin, & Ikram, 2021; Rahmawati, Komarudin, & Suherman, 2022; Suherman & Vidákovich, 2022). Based on the exposure of similar previous studies, researchers are interested in taking the title "Development of Numeracy-Literacy Based Mathematics Test Assessments on Integers Material in Primary Schools." The difference between previous research and this research is that it is focused on developing a mathematics test assessment on integers based on numeracy literacy, not developing a numeracy literacy AKM assessment. Therefore, this research aims to develop a numeracy literacy based mathematics test assessment on integers material in grade V primary school.
 
METHODS
[bookmark: _Hlk160300432]This study used a Research & Development approach to develop a numeracy literacy based mathematics test instrument on integer material. The instruments developed include question grids as guidelines for making questions, questions and answer keys to test students' numeracy skills and scoring guidelines as a tool for giving student scores. The number of questions developed was three multiple-choice questions and seven complex multiple-choice questions. The instrument was tested on 19 students of grade V of SDN Kasembon 3 in the even academic year 2023/2024. The development model used the 4D model from Thiagarajan through the development stages of define by analyzing the needs at school, design by designing numeracy literacy based questions by adjusting the provisions in the AKM, develop by conducting material expert validity, instrument trials, and item analysis, and disseminate by sharing the results of instrument development with the school. The data analysis stage consists of a content validity test to test the level of validity through material experts, item validity test to test the level of validity through each item, reliability test to test the level of constancy of the instrument, differentiating power test to test the instrument can distinguish student abilities. Difficulty test to test the level of difficulty of students in working on the instrument.
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Figure 1. 4D Models

RESULT AND DISCUSSION
A. Define Stage
At this stage, researchers conducted interviews and observations at SDN 3 Kasembon to analyze the problems and needs of teachers and students, learning materials that students consider difficult, and student characters. Based on the results of interviews with teachers and the principal of SDN 3 Kasembon, it was found that they had not carefully prepared the minimum competency assessment that would be held in class V, and the results of students' numeracy literacy skills at the school could not be maximized. This happens because students' abilities are heterogeneous, and teachers rarely train students with numeracy literacy based questions because these questions still need to be improved. Teachers still need more time to develop numeracy literacy questions. The results of this study are also supported by the opinions of (Ijtahidah & Nisa’, 2023; Kusuma & Nurmawanti, 2023; Oktiningrum & Rahayu, 2022) who argue that one of the important things that make students' abilities in numeracy literacy not optimal because teachers rarely or never provide numeracy literacy based practice questions and make students not accustomed to working on these questions on AKM.
The researcher determined that the subject of this study was grade V. In the previous AKM, their numeracy skills could still not be said to be maximized and needed to be trained further, especially to continue at the next level, namely junior high school, high school, and even college, because this numeracy skill must be trained at every level. The material considered difficult by grade V students is integer material because students not only learn about the concept of integers but must learn about the rules of integer counting operations and calculate integers associated with the context of everyday life. The results of the study were supported by (Çankaya et al., 2022; Defa, 2022; Mustika, Soleh, & Supriatna, 2023), who stated that whole number material is considered difficult by most students because the material has abstract concepts that must be given concretely by the teacher either through learning media or the context of students' daily lives.
During observations and interviews of students' characteristics when working on math problems, it was found that students tend to take a long time, especially questions that use descriptions and essays that must include methods or procedures. Then, students still need to get used to answering complex multiple-choice questions, and the portion of complex multiple-choice questions in AKM numeracy is more than other types of questions. Therefore, the researchers developed ten questions consisting of three multimultiple-choices and seven complex multimultiple-choices. This is also supported by the research of Anggraini & Muntazhimah (2021), Purnamasari et al. (2023), and Sutama et al. (2021) that analyzing student characteristics is very important before developing question instruments because it determines the type of question and the number of questions used. If students take a long time to do the questions, then in developing questions, they must use multiple-choice or complex multiple-choice questions or develop description questions but with fewer questions.
B. Design Stage
At this stage, researchers make numeracy-based integer material test instruments consisting of question grids, numeracy literacy questions, answer keys, and scoring guidelines. In making numeracy literacy based mathematics, questions must adjust to the components of the questions in the AKM, from the types of questions used, the numeracy themes used, the cognitive levels measured in numeracy, the content used in numeracy questions, and the numeracy context used. 
This is supported by the research of (Anggraini & Muntazhimah, 2021; Cahyadi et al., 2023; Rahmawati et al., 2022) that in making a test instrument, it must have a question grid as a guide in compiling questions, there are questions and answer keys as a tool to test students' abilities, and scoring guidelines as a tool to measure students' abilities and make the assessment more objective. In addition, according to Ijtahidah & Nisa’ (2023) and Purnamasari et al. (2023) in making numeracy literacy questions, you must pay attention to the rules contained in the guidelines for making AKM questions made by the Ministry of Education and Culture, both from the types of questions used, the content used, the context used, and so on.
In making the question grids, researchers formulated five components contained in the question grids, namely: theme, context, question number, cognitive level, competency, and question type. An example of a question grid developed by researchers is as follows:


Tables 1. Question Grid

	Tema
	Konteks
	No. Soal
	Level Kognitif
	Kompetensi
	Jenis Soal

	Makanan Sehat
	Personal
	1
	Pemahaman
	Menjelaskan bilangan bulat negatif
	PG

	
	
	2
	Penalaran
	Membandingkan bilangan bulat negatif
	PG Kompleks

	
	
	3
	Penerapan
	Mengoperasikan hitung bilangan bulat negatif
	PG Kompleks



In making questions and answer keys, researchers designed ten questions that would be used in the multiple-choice scoring guidelines; there are two aspects of assessment in measuring students' numeracy skills. If the student does not answer or is wrong in doing the problem, then the student gets a score of 0. Conversely, if the student is correct in doing the problem, then the student gets a score of 1. The development of this numeracy problem, namely, three multiple-choice questions and seven complex multiple-choice questions with a true-false model. Examples of questions and answer keys from numeracy literacy developed by researchers are as follows:




Table 2. Questions and Answer Keys
	Memasak Sayur Sop
	Intan memiliki seorang ayah yang bekerja sebagai koki di restoran terkenal. Pada esok hari, ayahnya berencana untuk memasak sayur sop sebagai menu utama. Ayahnya menyuruh Intan untuk membeli bahan-bahan yang dibutuhkan untuk memasak. Setelah berbelanja, Intan membawa pulang 5 wortel, 3 kol, 4 sosis, dan 6 buncis. Intan menyimpan bahan-bahan tersebut di kulkas sebelum memasak. Sebelum memasak, Intan mengukur suhu masing-masing sayuran dengan termometer. Hasilnya, suhu wortel 10°C, kol -5°C, sosis -10°C, dan buncis 5°C. Intan dan ayahnya kemudian memasak sayur sop bersama-sama.

[image: Resep Sup Sosis Makaroni, Menu Pelengkap Makan Malam yang Pasti Digemari  Seisi Rumah - Tribunkaltim.co]


	Pertanyaan 2.
Berdasarkan informasi yang ada pada teks tersebut, berilah tanda centang () pada kolom Benar atau Salah pada setiap pernyataan yang sesuai.
	Pernyataan
	Benar
	Salah

	(1) Jumlah bahan pembuatan sayur sop terdingin adalah 4 buah.
	
	

	(2) Jumlah bahan pembuatan sayur sop terpanas adalah 5 buah.
	
	

	(3) Jumlah bahan pembuatan sayur sop terdingin urutan kedua adalah 2 buah.
	
	

	(4) Jumlah bahan pembuatan sayur sop terpanas urutan kedua adalah 5 buah.
	
	




	Kunci Jawaban:
Benar – Benar – Salah – Salah 
Pembahasan:
Urutan bahan pembuatan sayur sop dari terdingin ke terpanas: Sosis – kol – buncis – wortel.
· Pernyataan 1 Benar, jumlah bahan pembuatan sayur sop terdingin (sosis) adalah 4 buah.
· Pernyataan 2 Benar, jumlah bahan pembuatan sayur sop terpanas (wortel) adalah 5 buah.
· Pernyataan 3 Salah, jumlah bahan pembuatan sayur sop terdingin urutan kedua (kol) adalah 3 buah bukan 2 buah.
· Pernyataan 4 Salah, jumlah bahan pembuatan sayur sop terpanas urutan kedua (buncis) adalah 6 buah bukan 5 buah.



[bookmark: _Hlk160434872]The scoring guidelines researchers made special scoring guidelines for both multiple-choice questions and complex multiple-choice questions. Examples of scoring guidelines for multiple-choice questions developed by researchers are as follows:

Table 3. Scoring Guidelines for Multiple-Choice Questions
	Aspek Penilaian
	
	Skor

	Tidak menjawab atau menjawab salah
	
	0

	Menjawab benar
	
	1



In the multiple-choice scoring guidelines, there are two aspects of assessment in measuring students' numeracy skills. If the student does not answer or is wrong in doing the question, then the student gets a score of 0. Conversely, if the student is correct in doing the question, then the student gets a score of 1.

Table 4. Scoring Guidelines for Complex Multiple-Choice Questions
	Aspek Penilaian
	
	Skor

	Tidak menjawab atau semua pilihan jawaban salah
	
	0

	Pilihan jawaban hanya benar 1
	
	1

	Pilihan jawaban benar 2
	
	2

	Pilihan jawaban benar 3
	
	3

	Semua pilihan jawaban tepat
	
	4



In the complex multiple-choice scoring guidelines, there are five aspects of assessment in measuring students' numeracy skills, namely:
1. Students will get a score of 0 when students do not answer all questions or all answer choices are wrong.
2. Students will score 1 when they only answer one question correctly.
3. Students will get a score of 2 when students answer two questions correctly.
4. Students will get a score of 3 when students answer three questions correctly.
5. Students will get a score of 4 when students answer four questions correctly.

The scoring guidelines for numeracy literacy questions combine multiple-choice question type scores with complex multiple-choice questions, namely three multiple-choice questions with a maximum score of 3 and seven complex multiple-choice questions with a maximum score of 28. When summed up, the maximum score that students can achieve is 31.

C. Develop Stage
At this stage, the researcher conducts a validity test to test the level of validity of the questions, a reliability test to test the level of reliability of the instrument, a differentiator test to test whether the instrument can differentiate student abilities, and a difficulty test to test the level of difficulty of students in working on the instrument. The first step taken by the researcher is to conduct a validity test of two kinds, namely, a content validity test for material experts and an item validity test using SPSS. In content validity, researchers' instruments are tested by two material experts, namely the principal and the grade V teacher. In content validity, the aspects assessed are content aspects, which contain 6 components; construct aspects, which contain 10 components; and language aspects, which contain 4 components. The results of content validation are as follows:



Table 6. Content Validity Results

	Aspect
	V1
	V2
	Average
	Max Score
	Percentage

	Content
	24
	24
	24
	24
	100%

	Construct
	40
	40
	40
	40
	100%

	Language
	15
	13
	14
	16
	88%



Based on the results of content validity, the percentage obtained in each aspect of validity, namely the content aspect gets a percentage score of 100%, the constructed aspect gets a percentage score of 100%, and the language aspect gets 88%, which means that all three get very valid results because they have a percentage value between 85% - 100% (Anggraini & Muntazhimah, 2021; Rahmawati et al., 2022). According to Apipah et al. (2023) and Rahmawati et al. (2022) validity is important before conducting research or product trials because when the instrument is invalid, the instrument cannot measure the student's ability to be measured. After the content validity results obtained valid results, the researchers tested the test instrument on 19 students in class V SDN 3 Kasembon.

Table 7. Question Item Validity Results
	Question Number
	RHitung

	1
	0,531

	2
	0,731

	3
	0,733

	4
	0,710

	5
	0,774

	6
	0,637

	7
	0,600

	8
	0,511

	9
	0,651

	10
	0,552



Based on the results of the test instrument test to 19 students in class V SDN 3 Kasembon, the researcher conducted item validity using the SPSS 27.0 application with an Rtabel value of 0.456 and obtained the result that each item tested was said to be valid because it had a RHitung> RTabel value with a significant level of 5% (Anggraini & Muntazhimah, 2021; Nasution, Fauzi, & Syahputra, 2020; Rahmawati et al., 2022) or had a value of 0.400 - 1.00 which could be said to be valid (Arikunto, 2022). So, it can be concluded that the instrument is valid and can be used. Item validity also needs to be done to ensure that the questions used can measure the ability of students to be measured using the results of the instrument trial to students by testing the validity of each item (Kusuma & Nurmawanti, 2023; Rahmawati et al., 2022).

Table 8. Reliability Test Results
	Question Instrument
	Reliability Value

	Numeracy Question
	0,819



Based on the results of the test instrument test on 19 students in class V SDN 3 Kasembon, the researcher conducted a reliability test using the SPSS 27.0 application and obtained a result of 0.819, which means it has a very high reliability because it has a value between 0.800 - 1.000 (Sugiyono, 2022). So, the instrument is reliable and can be used to measure students' numeracy literacy skills. The reliability test is important in developing a question instrument because it assesses the consistency or persistence of the instrument in measuring student abilities when several times tested on the same subject to get the same data results (Fatayah, Yuliana, & Muf’idah, 2022; Rahmawati et al., 2022).

Table 9. Differentiating Power Test Results
	Question Number
	Value

	1
	0,491

	2
	0,606

	3
	0,597

	4
	0,667

	5
	0,680

	6
	0,481

	7
	0,598

	8
	0,358

	9
	0,551

	10
	0,460



Based on the results of testing the instrument on 19 students in class V SDN 3 Kasembon, the researcher conducted a differentiating power test using SPSS 27.0 and found that item number 8 received sufficient differentiating power criteria because it had a value between 0.21 - 0.40 (Arikunto, 2022). Meanwhile, questions 1, 2, 3, 4, 5, 6, 7, 9, and 10 have good differentiation criteria because they have values between 0.41 and 0.70 (Arikunto, 2022). So, the ten items can differentiate each student's high and low ability. The differentiating power test is one of the important things to prove whether the test instrument developed can distinguish between high student abilities and low student abilities to get a comparison (Rahmawati et al., 2022).

Table 10. Results of the Level of Difficulty Test
	Question Number
	Value

	1
	0,842

	2
	0,593

	3
	0,553

	4
	0,737

	5
	0,750

	6
	0,473

	7
	0,737

	8
	0,895

	9
	0,580

	10
	0,528



Based on the results of testing the instrument on 19 students in class V SDN 3 Kasembon, the researchers tested the difficulty level using SPSS 27.0. They found that questions 1, 4, 5, 7, and 8 had an easy difficulty category because they had a value between 0.71 and 1.00 (Arikunto, 2022). Meanwhile, questions 2, 3, 6, 9, and 10 have a medium difficulty category because they have a value between 0.30 - 0.70 (Arikunto, 2022). The difficulty test is a test to prove and see the extent to which the test instrument developed by the researcher has a certain level of difficulty when done by students (Rahmawati et al., 2022). A good difficulty test usually has medium and easy categories (Nasution et al., 2020). Meanwhile, according to Rahmawati et al. (2022), it would be nice if the questions developed had simple or easy categories.

D. Disseminate Stage
At this stage, researchers disseminate the results of the revised instrument to the school to be used in the next class year in the hope that it can help students at SDN 3 Kasembon to improve numeracy literacy skills. Based on research by (Anggraini & Muntazhimah, 2021; Ijtahidah & Nisa’, 2023; Purnamasari et al., 2023), the dissemination stage is the last stage of the 4D model, which aims to disseminate and provide the results of products that have been developed and revised, namely question instruments to schools as test locations or other schools so that the products developed can be useful.

CONCLUSION AND SUGGESTION
Based on the research results, this research has produced a numeracy literacy based mathematics test instrument on integer materials in primary schools. From the results of the trial of grade V students at SDN 3 Kasembon, it can be concluded that this math test instrument has a valid level of validity, a high level of reliability, a sufficient and good level of differentiating power, and an easy and moderate level of difficulty. Therefore, this numeracy literacy based mathematics test instrument on whole number material is feasible and can be used as a measure of students' numeracy skills in primary schools and as an instrument for further research.
Therefore, it is expected that teachers can develop numeracy literacy based mathematics test assessments to train students to get used to facing numeracy AKM in the following year. For future research, it is hoped that researchers can develop numeracy literacy based mathematics test assessments with broader material and various questions.
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