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Abstract 

Based on the results of observations, the implementation of the AKM numeracy in elementary schools 

has several obstacles. Among other things, the student's ability to understand problems is still low, basic 

mathematical concepts such as arithmetic operations are generally mastered by students, but the skills 

to apply these concepts to real-world situations and unstructured problems are sometimes neglected, so 

research on the development of numeracy instruments in the Minimum Competency Assessment is 

important. This research uses Research and Development (R&D) development research, using the 

ADDIE model which has 5 stages namely Analysis, Design, Development, Implementation, and 

Evaluation. The data collected is data on students' numeracy skills obtained through testing the AKM 

instrument for arithmetic on numbers, geometry, and specific measurements for 4th-grade elementary 

school students. Based on the results of the descriptive statistical analysis of the Numerical AKM test, 

it is known that the average score is 88, the minimum numeracy score is 48, and the maximum score is 

100 with a standard deviation of 13.81. The results of the reliability test showed that the value of r count 

> r table was 0.949 > 0.423. The implications of the results of this study are used as input for teachers 

and education practitioners to improve themselves in designing the development of similar minimum 

numeracy competency assessment instruments so that more and more instruments can be used by 

educators as exercises for students, and can improve the quality of human resources in this country. 
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INTRODUCTION 

Numeracy is the ability to apply generalization of numbers and arithmetic operations 

skills in everyday life. For example at home, working in people's lives, and the ability to explain 

the information that is around us. Given the importance of these numeracy skills, the actuality 

of this relationship is expected to describe students' numeracy skills in working on good 

questions and can be used as the main exploration for further exploration (Ridha Aulia Putri, 

2021). Based on the results of observations, the implementation of numeracy AKM in 

elementary schools has several obstacles. Among other things, students' ability to understand 

problems is still low, basic mathematical concepts such as arithmetic operations are generally 

mastered by students, but the skills to apply these concepts to real-world situations and 

unstructured problems are sometimes neglected. PISA results show that students in Indonesia 
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generally have numeracy literacy skills that are still relatively low, namely at level 72 out of 

79 countries taking the test (Nadhiif et al., 2015). 

The low numeracy literacy skills of students are the reason the Ministry of Education 

and Culture has started planning to use the National Assessment to measure reading, 

mathematics and science literacy skills which will begin to be used in 2021. The reason for the 

change is because of the denseness of UN material which causes teachers and students to only 

test on content mastery, not reasoning competence possessed by students so that it causes weak 

students' Critical Thinking abilities (D.M. Andikayana et al., 2021). In addition, the National 

Examination is also a burden for students, teachers, and even parents because it is considered 

a burden for the success of a student as an individual, not as a measure of the quality of the 

national education system (Nuzulia & Gafur, 2022). 

There are three types of tests conducted in the National Assessment, namely the 

Minimum Competency Assessment (AKM), character survey, and learning environment 

survey (Pendidikan, 2019). In essence, the Minimum Competency Assessment (AKM) is an 

assessment of the fundamental competencies needed by all students in order to be able to 

develop their own abilities and play an active role in society in activities that have positive 

value (Kumalasani et al., 2022) . AKM is used to measure students' cognitive abilities in which 

the aspects that are measured are reading literacy and numeracy literacy as well as critical 

thinking skills (Rohim, 2021). This AKM can improve the learning process of students. Thus 

the AKM questions that are developed must be contextual so that they can measure competency 

through problem-solving , and encourage students to be able to think critically and logically 

(Ridha Aulia Putri, 2021) . 

The reason for the Ministry of Education and Culture to include numeracy questions in 

the AKM is to invite students to recognize the role of mathematics, provide the widest possible 

opportunity for students to express their mathematical ideas, develop critical thinking skills, 

and provide opportunities to develop the problems given (Winata et al., 2021). Several factors 

in the field indicate that the reason for the low numeracy skills in low elementary schools, 

namely the lack of introduction to numeracy-based practice questions given to students to 

practice their abilities, so that students find it difficult to solve them. In addition, students' 

ability to solve numeracy-based questions is limited to the questions contained in thematic 

books and LKS. Students do not have specific experience to practice solving numeracy-based 

questions. This causes students' creativity to be limited which should be more developed at the 

elementary school level. 
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Meanwhile, the results of research conducted by Sudianto and Kisno (2020) show that 

teachers experience difficulties in compiling HOTS questions. The difficulty experienced by 

the teacher is in compiling the stimulant questions in a cohesive and coherent manner (Sudianto 

& Kisno, 2021). The results of other studies also found that there are many gaps in elementary 

schools, namely that the basic numeracy competencies of students still do not reach the 

minimum standard. Many students find it difficult to answer due to their lack of numeracy 

competence, so the results are not as expected. Items in the form of descriptions that are 

arranged also often make it difficult for teachers to carry out assessments. So that this has an 

impact on the achievements obtained by Indonesian students in the PISA test which shows that 

the average student has not been able to complete numeration questions at a perfect level. 

This is supported by several research results that have been conducted by educational 

practitioners showing that there are several gaps between the assessment expected by teachers 

and the assessment used today. The author also found that in similar research some teachers 

had implemented the Minimum Competency Assessment (AKM) directly in elementary 

schools, but the use of instruments in AKM was still not appropriate. Not all teachers have 

good competence in compiling AKM-based questions due to limited mastery of AKM 

numeration material. 50% of the teacher's design questions have not formulated the question 

instructions properly, giving rise to students' ambiguity in solving these questions (Indrawati, 

2018).  

Based on the things that have been stated above, it is necessary to have a settlement 

solution that can be done by developing numeracy instruments in the minimum competency 

assessment (AKM). The formulation of the problem in this study is how does a set of numerical 

AKM instruments on numbers, geometry & measurements of fourth grade elementary school 

students fulfill content validity, empirical validity, and empirical reliability tests? The purpose 

of developing and validating arithmetic questions was carried out to find out the students' 

ability to what extent the level of thinking uses AKM arithmetic procedures and concepts. 

Students with high-order thinking skills in understanding mathematical concepts can use 

symbols or numbers according to basic mathematics to help students solve mathematical 

problems in various situations in everyday life. In addition, the purpose of this study was to 

produce a set of numerical AKM instruments on numbers, geometry & measurement for fourth 

grade elementary school students that meet content validity, empirical validity, and empirical 

reliability. 
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METHOD 

  This research uses the Research and Development (R&D) development research 

method, with the development model used is ADDIE development model (Analyze, 

Development, Design, Implementation, and Evaluation) (Sensus et al., 2022). The ADDIE 

stages consist of: (1) analysis, (2) design, (3) development, (4) implementation, and (5) 

evaluation. The stages of the research method are presented in the following figure. 

 

 

Figure 1. ADDIE Development Model 

 

  The ADDIE research model is used because the product is developed is in the form of 

a set of minimum numeracy competency assessment instruments used in mathematics learning 

not software engineering, so that the ADDIE method is suitable for the product development 

process. The analysis phase includes analysis of core competencies, analysis of basic 

competencies, and determining indicators of number, geometry, and measurement materials.  

  The design stage, namely compiling a grid of numeracy AKM questions that will be 

developed into a test instrument. The grid was developed taking into account and emphasizing 

the preparation of numerical AKM questions. The development stage, namely the activity of 

developing questions or statements sourced from the grid. The implementation stage, namely 

the implementation of the tryout AKM numeracy test instrument in class IV students as many 

as 34 people. The evaluation stage, which measures whether the stages passed previously were 

appropriate and provided valid and reliable results. Evaluation is carried out by looking at the 

results of developing the questions that have been carried out and if valid results have not been 
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obtained, the questions will be revised. Validity, namely the activity of making comparisons 

on the value of r for each item statement and calculating the product moment r, reliability is 

determined by applying Cronbach's Alpha formula (Studi et al., 2022). The data collection 

method uses a question relevance scale questionnaire and a numeracy test. There are 10 

questions with the following criteria or grid: 

 

Table 1. Lattices / Criteria for Developing Numarcy Minimum Competency 

Assessment Questions (AKM) 

Competence Domain Context Question 

Form 

Cognitive 

Level 

Question 

Numbers 

Expresses a number 

as the sum, 

difference, product, 

or quotient of two 

whole numbers 

 

number culture Multiple 

choice 

Analyze 

(C4) 

1 

Explain the value 

and equivalence of 

currency fractions 

 

number social Multiple 

choice 

Deployments 

(C3) 

2 

Expresses a number 

as the sum, 

difference, product, 

or quotient of two 

whole numbers 

 

number social TrueFalse Deployments 

(C3) 

3 

Expresses a number 

as the sum, 

difference, product, 

or quotient of two 

whole numbers 

number scientific Complex 

multiple 

choice 

Analyze 

(C4) 

4 

Explain the value 

and equivalence of 

currency fractions 

 

number personal TrueFalse Reasoning 

(C5) 

5 

Relate the perimeter 

and area formulas 

for different types of 

quadrilaterals 

(square, rectangle, 

rhombus, 

parallelogram, 

trapezoid, and kite) 

and triangles. 

 

Geometry 

and measures 

personal TrueFalse Reasoning 

(C5) 

6 
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Explain the value 

and equivalence of 

currency fractions 

 

number personal Complex 

multiple 

choice 

Deployments 

(C3) 

7 

Describe the 

circumference of a 

circle 

 

Geometry and 

measurements 

personal Complex 

multiple 

choice 

Reasoning 

(C5) 

8 

Explain the value 

and equivalence of 

currency fractions 

 

number personal matchmaking Deployments 

(C3) 

9 

Explain the value 

and equivalence of 

currency fractions 

number social Description Reasoning 

(C5) 

10 

 

Table 2. Numerical Minimum Competency Assessment Questionnaire (AKM) 

Rating Items 
Rating Score 

1 2 3 4 

The suitability of the questions with the material. 

 

    

The suitability of the questions with the competencies that 

students must achieve. 

 

    

Conformity of the question sentences with good and correct 

Indonesian language rules. 

 

    

The use of sentences in the questions does not contain 

SARA elements. 

 

    

Illustrations, pictures and photos are appropriate for the 

topic and can help students. 

 

    

The language used does not have a double meaning.     

Interesting test questions design.     

 

  The data analysis method in this study is divided into 3. The first analysis is to measure 

the content validation (CV) value of the instrument which was developed using the Gregory 

formula formula based on the assessment of 2 experts. The formula used by Gregory to 

calculate the CV value is as follows. 

 

Content validity = 
𝐷

(𝐴+𝐵+𝐶+𝐷)
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Information: 

CV  : Content Validity (content validity). 

D  : Content that demonstrates a valid agreement between the two experts. 

AC  : Content that shows different views between the two experts. 

D  : A cell showing agreement between the four experts 

 

Table 3. Data tabulation in matrix tables 

 

2x2 matrices 

Appraiser 1 

Less Relevant 

(Scores 1-2) 

Very relevant 

(3-4 scores) 

 

Appraiser 2 

Less relevant 

(Scores 1-2) 

 

(A) (B) 

Very relevant 

(3-4 scores) 

(C) (d) 

 

Information: 

A  = The number of items with an irrelevant assessment by both examiners 

B  = Number of items with an irrelevant assessment by examiner 2 

C  = Number of items with an irrelevant assessment by examiner 1 

D  = Number of items with relevant judgments by both examiners 

   

The table is used to calculate the content validity of the assessment results of two experts. From 

these results, it will be known whether the valid criteria for the numeracy instrument in the 

AKM are valid or not by using the following Gregory formula 

 

Table 4. Content Validity Criteria (Gregory) 

Coefficient Validity Criteria 

0.8 – 1 Very high validity 

0.6 – 0.79 High validity 

0.4 – 0.59 Moderate validity 

0.2–0.39 Low validity 

0.00 – 0.19 Very low validity 

 

  The second analysis is the analysis of empirical validity which is measured using the 

product moment calculation formula assisted by using SPSS 26 for windows software. The 

criterion of whether each item is valid is determined from the acquisition of person correlation 

(r) if the value of r count > r is critical. The process of calculating empirical validity was divided 

into two types of trials that were carried out, namely trials with 34 students from several grades 

IV subjects and the results of students' daily mathematics tests. While the third analysis is the 

reliability analysis used to measure the AKM questions. The researcher uses Alpha Cronbach 
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formula. The researcher uses criteria based on Guilford's criteria (Koyan, 2012), that is, if the 

questions developed obtain a minimum high reliability value or are in the interval criteria 0.60 

< X ≤ 0.80 (D.M. Andikayana et al., 2021). 

 

Table 5. Realiability Criteria 

Coefficient Validity Criteria 

< 0.20 Reliability almost non-existent 

0.21 0.40 Low reliability 

0.41 – 0.70 Moderate reliability 

0.71 – 0.90 High reliability 

>0.90 Very high reliability 

 

 

RESULTS AND DISCUSSION 

Results 

The results of this study are in the form of a Numeracy Minimum Competency 

Assessment (AKM) instrument product using a rating scale assessment form for each score. 

The product for the development of this AKM instrument numeracy has gone through two 

stages of assessment, namely the results of validation and testing. The validation of this 

instrument involved two mathematicians/experts, namely a mathematics lecturer at Malang 

State University, and a math teacher at the Elementary School. While the trial involved 34 

fourth grade students at the Elementary School. 

This numeracy AKM instrument was developed by adapting The ADDIE model stages 

consisting of (1) analysis, (2) design, (3) development, (4) implementation, and (5) evaluation. 

The analysis phase includes analysis of core competencies, analysis of basic competencies, and 

determining indicators of number, geometry, and measurement materials. 

At the design stage, the researcher begins by compiling the test specifications to be 

developed. The test developed is the AKM numeracy test which consists of multiple choice, 

complex multiple choice, true-false, matching, and description tests. In this case, the researcher 

first determines the purpose of the test according to the material for fourth grade elementary 

school students, determines the content, context, and cognitive level, determines the question 

indicators, then arranges the test grid, chooses the form of the questions, and determines the 

length of the test. Next, the researcher compiles items on the numeracy Minimum Competency 

Assessment (AKM), the items are arranged according to the measured numeracy ability 

indicators, the questions consist of 10 items, the material chosen is numbers, geometry and 
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measurements that are adapted to the material studied by students in theme I in class IV. Each 

item is equipped with a scoring rubric. 

1. Content Validity 

 The next step is for the researcher to examine the items carried out by experts using the 

panel technique. Before the questions are validated, the questions that have been reviewed and 

modified are examined by researchers and supervisors first for a feasibility test, whether the 

questions are in accordance with the indicators to be measured. The validation stage is to obtain 

content validity from mathematicians/experts and prove the content validity of the AKM 

numeracy test questions concerning numbers, geometry and measurement. The purpose of 

doing this content validation is to find out and measure whether the AKM numeracy questions 

used are in accordance with the competencies and indicators of critical thinking and the 

cognitive level achieved. During the validation process, researchers got a lot of suggestions 

and input on the preparation of the AKM numeracy test questions, so that the test questions 

tested were good and valid. The validation results by two validators from a team of 

mathematicians can be seen in the following table. 

 

Table 6. Expert Validation Results with the Gregory Test using a Likert scale 

Question Item 

Number 

Validators 1 Validators 

2 

tabulations Information 

1 3 3 D High Validity 

2 3 3 D High Validity 

3 3 4 D High Validity 

4 3 2 B High Validity 

5 3 3 D High Validity 

6 3 3 D High Validity 

7 3 2 B High Validity 

8 3 2 B High Validity 

9 3 3 D High Validity 

10 3 3 D High Validity 

 

Table 7. Data Tabulation in Matrix Tables 

 

2x2 matrices 

Validators 1 

Less Relevant 

(Scores 1-2) 

Very relevant 

(3-4 scores) 

 

Validators 2 

  

Less relevant 

(Scores 1-2) 

 

 

(0) 

 

(3) 

Very relevant 

(3-4 scores) 

(0) (4) 
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Content validity = = 0.7
7

(0+3+0+7)
 

 Based on the results of the assessment of the two validators, the numerical AKM 

instrument is categorized as having a high validity of 0.70. Gregory (2000) states that an 

instrument product can be declared to have a "high validity" level if it obtains a content validity 

calculation value > 60 or a value range between 0.60 - 0.79. 

2. Empirical Validity 

 The next data analysis activity, namely empirical validity. This empirical validity was 

carried out by comparing the results of the numeracy test and the average value of the 

Mathematics Daily Test on 34 students at Elementary School. 

3. Numerical Test Value 

 The results of the numeracy test based on the instrument developed by the researcher 

can be seen in the following figure. 

 

 

Figure 2. Student Numerical Test Results 

 

 Based on the results of the numeracy tests that have been obtained, the researcher then 

conducted an analysis using descriptive statistics using the SPSS for Windows version 26 

software. The results of the descriptive statistical analysis of the AKM numeracy test can be 

seen in table 8 below. 
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Table 8 . Student Numeracy Test Results 

Statistics Scores 

Means 88 

std. Deviation 13.81 

Minimum 48 

Maximum 100 

 

 The results of the descriptive statistical analysis of the numerical AKM test show that 

the mean value is 88, while the minimum score for the numerical AKM test is 48, and the 

maximum score is 100 with a standard deviation of 13,81. 

4. Daily Repeat Average Value 

 The results of the average student daily test can be seen in the following figure. 

 

 

Figure 3. The Average Results of Students' Daily Tests 

 

 Based on the results of the average daily test scores that have been obtained, the 

researcher then conducted an analysis using descriptive statistics using the SPSS software for 

windows version 26. The results of the descriptive statistical analysis of the numeracy AKM 

test can be seen in the table 9 below. 

 

Table 9. Results of the Average Daily Student Deuteronomy 

Statistics Scores 

Means 93 

std. Deviation 8,28 

Minimum 70 

Maximum 100 

0

2

4

6

8

10

12

40-49 50-59 60-69 70-79 80-89 90-99 100-109
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 The results of the descriptive statistical analysis of the Average Daily Student Test 

found that the mean value was 93, while the minimum score for students' daily test scores was 

70, and the maximum score was 100 with a standard deviation of 8.28. 

5. Reliability Test Analysis 

 Instruments that have been analyzed from the aspect of content and empirical validity 

then need to know how much the reliability value is by using the validity of the appeal. 

Calculations were performed using SPSS software version 26 to obtain reliability values using 

the Alpha Cronbach formula shown in the table below. 

6. Appeal Validity Results 

Table 10. Correlation Results 

Person correlation 

coefficient 

Instrument 

Validity 

Coefficient 

R Critical Pearson Criteria 

0.949 0.949 0.423 Valid 

 

 The results of the reliability test using the comparative validity of the AKM numeracy 

test instrument are shown in table 10, indicating that the value r count _ > r table, namely 0.949 

> 0.423. Thus, it can be concluded that the developed numeracy test instrument is valid or has 

high reliability and can be used to collect research data related to student numeracy. Judging 

from the results of the instrument analysis performed, the development of this research resulted 

in a valid and reliable AKM numeracy instrument. 

 

Discussion 

The results of the analysis show that the developed AKM numeracy instrument is the 

right instrument to be used as a numeracy assessment and has good quality in terms of 

readability. The instrument is a valid and reliable instrument. Based on the results of the 

assessment of the two validators, the numerical AKM instrument is categorized as having a 

high validity of 0.70. Based on the results of the descriptive statistical analysis of the numerical 

AKM test, it is known that the mean value is 88, while the minimum score for the numerical 

AKM test is 48, and the maximum score is 100 with a standard deviation of 13.81. While the 

results of the descriptive statistical analysis of the Average Daily Student Deuteronomy found 

that the mean value was 93, while the minimum score for the student's daily test score was 70, 

and a maximum score of 100 with a standard deviation of 8.28. The results of the reliability 
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test using the comparative validity of the AKM numeracy test instrument are shown in table 9, 

indicating that the value r count _ > r table, namely 0.949 > 0.423.  

According to (Rohim, 2021) in a similar study, that the suitability criteria of the item 

must have elements in the description of test development and any measurement aspects that 

can affect the score results (for example, test format). Meanwhile, (Apriatni et al., n.d.) in his 

research on the development of AKM Numeration questions also argues that the meaning of 

test scores or learning outcomes scores obtained by students is a description of students' 

abilities towards subject competencies. (Rijoly & Patty, 2021) in her research added that a test 

instrument must have certain criteria and have parallels between the measurement results and 

the desired criteria. Thus, it can be concluded that the developed numeracy test instrument is 

valid or has high reliability and can be used to collect research data related to student numeracy. 

Judging from the results of the instrument analysis performed, the development of this research 

resulted in a valid and reliable AKM numeracy instrument. According to (Ridha Aulia Putri, 

2021) the question grid needs to be added to basic competencies. Besides being valid, the 

characteristics of a good instrument must be relevant. Relevance means that the instrument 

used must be in accordance with the material, learning context, and assessment of learning 

outcomes. According to (Setiyowati et al., 2022) relevance relates to the learning content that 

is being studied with the knowledge that students already have. 

The development of this numeracy AKM needs to be carried out, so that it can be used 

by teachers in learning and as an alternative example of numeracy questions (Ridha Aulia Putri, 

2021) . Numeracy is a skill that can equip students to use mathematics as a way to solve 

everyday problems. People who have numeracy skills will be able to understand and identify 

various kinds of mathematical ideas used in solving everyday problems (Apriatni et al., nd) . 

Numerical ability also has a close relationship with student learning achievement, because if 

students have good numeracy skills, mathematics learning outcomes will automatically 

increase. (Study et al., 2022).  

 

CONCLUSION 

Based on the results of the analysis and discussion, it can be concluded that the 

developed AKM numeration instrument is an appropriate instrument for use as a numeration 

assessment and has good quality in terms of readability. The instrument is a valid and reliable 

instrument. Based on the results of the assessment of the two validators, the numerical AKM 

instrument is categorized as having a high validity of 0.70. Based on the results of the 
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descriptive statistical analysis of the numerical AKM test, it is known that the mean value is 

88, while the minimum score for the numerical AKM test is 48, and the maximum score is 100 

with a standard deviation of 13.81. While the results of the descriptive statistical analysis of 

the Average Daily Student Deuteronomy found that the mean value was 93, while the minimum 

score for the student's daily test score was 70, and a maximum score of 100 with a standard 

deviation of 8.28. 

The results of the reliability test using the comparative validity of the AKM numeration 

test instrument are shown in table 9, indicating that the value r count > r table, namely 0.949 > 

0.423. Thus, it can be concluded that the developed numeracy test instrument is valid or has 

high reliability and can be used to collect research data related to student numeracy. Judging 

from the results of the instrument analysis performed, the development of this research resulted 

in a valid and reliable AKM numeration instrument. 

Some of the AKM numeracy questions that have been made by the teacher have 

different instrument components at each grade level. All numeric AKM instrument components 

are in the questions, but not all of them appear in every question. In addition, the forms of 

questions that have been made have different types of questions. There are multiple choice 

questions, short answers, true/false, complex multiple choice, essay questions and so on. The 

questions made by the teachers showed that with different types of text, the form of the 

questions which also had an AKM instrument component aimed at training students' numeracy 

skills, in addition to increasing critical thinking and HOTS thinking. Future researchers should 

analyze more deeply regarding students' numeracy AKM abilities at each different grade level, 

so that it can be used as evaluation material for teachers to provide appropriate actions to 

improve students' numeracy literacy. 
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