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Abstract 

Various studies on the development of mathematical literacy tests have not shown any 

research that focuses on developing mathematical literacy tests using the context of 

Bugis-Makassar local wisdom with Classical Test Theory (CTT). Thus, this study aimed 

to produce mathematical literacy tests using the context of Bugis-Makassar local wisdom 

based on CTT for junior high school students through development research using 

ADDIE design. The development of the test integrates mathematical literacy and local 

wisdom elements of Bugis-Makassar. There were 15 multiple-choice items developed 

and tested on 33 males and 68 females at seventh-grade junior high school students. The 

trial involved two schools in Makassar City using a convenience sampling technique. The 

test kit was validated by three mathematicians and produced an Aiken index score in the 

range of 0.67 to 0.89. The empirical data from the trial results were analyzed using CTT 

assisted by ITEMAN 4.3 software. The test analysis showed an average category for 

reliability test scores. As many as 47% of the items were in the medium category, and the 

rest were in the fair category. Meanwhile, 93% of the items have a good discriminatory 

ability, and 67% have distractors that were not functioning properly, then the tests items 

must be revised.  
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Introduction 

Mathematical literacy is part of the 21st-century abilities that students should have. This 

ability refers to the skills needed to solve real-world problems (Lange, 2003). It helps 

each relate mathematical knowledge to the context of everyday life and use it as a basis 

for consideration and decision-making needed by society (OECD, 2010). In addition, the 

process of mathematical literacy skills involves problem-solving, assessment, 

communication, critical thinking, and creative processes (Taskin & Tugrul, 2014). Two 

of these processes are part of long-held 21st-century competencies.  

The mathematical literacy of Indonesian students is still in the low category (Irianto 

& Febrianti, 2017). They reviewed the results of PISA (Program for International Student 

Assessment) as a measure of international level for mathematical literacy skills are 

relevant to 21st-century skills (Pratiwi, 2019). Indonesian students have a range that is 

very far from expectations. The results of PISA 2018 clearly show that the tendency of 

Indonesian students is weak in mathematics. Indonesia is ranked 72 out of 78 countries 

that participate in PISA. Indonesia only outperforms the Philippines in terms of the 

characteristics of the same country (Totok, 2019). 

As they respond to Indonesian students' low mathematical ability, they need an in-

depth understanding of mathematical content. Understanding mathematical content can 

be improved through practice tests relevant to measuring the ability (Achmetli et al., 

2018). The test is proven to improve understanding (Aziza, 2019; Hamidi et al., 2018), 

such as questions that require them to find solutions to problems in the real world 

(Achmetli et al., 2018). However, mathematics teachers in Makassar City experience 

obstacles in preparing cognitive tests, especially identifying levels and indicators of 

various mathematical abilities (Batari, 2017). As a result, in the cognitive assessment of 

students, the teacher takes items from the book without adjusting to the ability to be 

measured—however, the teacher only the number of the question (Batari, 2017). Thus, 

the questions used by the teacher cannot measure the actual abilities of students. 

Several test development studies integrate mathematical literacy with local wisdom 

by recognizing the role of tests in measuring and improving students' mathematical 

literacy. Kaunang et al. (2018) have developed items to measure mathematical literacy at 

the junior high school level, integrated with Minahasa local wisdom. Saukiyah et al. 

(2017) also developed a mathematical literacy test for junior high schools in the context 

of Madurese ethnic wisdom. According to Pranata et al. (2020), integrating local wisdom 

with mathematical literacy will enhance students' understanding. However, the tests 

developed by Kaunang et al. (2018) and Saukiyah et al. (2017), specifically on the 

coverage of Minahasa wisdom in North Sulawesi and Madurese ethnicity in East Java 

and has not gone through item analysis. In this regard, the test is less relevant to the 

contextual life of students in other areas, including South Sulawesi. The sources referring 

to the mathematical literacy test in the context of local wisdom in South Sulawesi are still 

very rarely found. At the same time, students in South Sulawesi need mathematical 

literacy tests in South Sulawesi local wisdom to measure and practice tests to improve 
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their abilities. Bugis-Makassar wisdom from South Sulawesi has a high potential to 

integrate local wisdom mainly related to mathematics (Muslimin & Rahim, 2021; 

Pathuddin & Raehana, 2019). 

The items in the assessment test must pass item analysis (Bichi, 2017; Herkusumo, 

2011) so that it is feasible and qualified to measure students' abilities (Vincent & 

Shanmugam, 2020; Sa'idah et al., 2019). Item analysis can be done with Classical Test 

Theory (CTT) and Item Response Theory (IRT). CTT offers convenience and suitable 

correspondents, while IRT requires a large sample and must meet various prerequisite 

tests (Istiyono, 2018). Besides that, classical test theory uses more straightforward 

mathematical procedures (Bichi, 2017). 

From the various studies previously mentioned, it appears that none of the research 

focuses on the development of mathematical literacy tests using the context of Bugis-

Makassar local wisdom with CTT. Therefore, the purpose of this study is to develop and 

produce a mathematical literacy ability test in the context of Bugis-Makassar local 

wisdom based on CTT analysis for junior high school students. This study can be used as 

the reference for a mathematical literacy test in the context of Bugis Makassar local 

wisdom, which later can be used by teachers and other researchers to measure 

mathematical literacy skills. 

Methods 

This research and development (R&D) were conducted with five stages: Analysis, 

Design, Development, Implementation, and Evaluation. The selection of the model 

considers the steps of systematic development based on the theoretical design of learning 

(Tegeh & Pudjawan, 2015). 

In the analysis stage, the researcher analyzed the need for mathematical literacy 

tests in the context of Bugis-Makassar local wisdom through interviews with four 

mathematics teachers in Makassar City; identified essential competencies and local 

wisdom of Bugis-Makassar; arranged test objectives; determined the form of the test and 

the length of the test; and analyzed ethnomathematics in local wisdom of Bugis-Makassar. 

Some elements of Bugis-Makassar local wisdom integrated into the test: library heritage, 

handicrafts, traditional food, traditional games, traditional parties, traditional dances, 

historical buildings, Bugis-Makassar proverbs, etc. speech arts, and the name of Gowa-

Makassar kings. Furthermore, the researcher designed a test prototype at the design stage 

and prepared a test grid. The test designed in this study was a multiple-choice test because 

it offers high reliability compared to other forms of tests. It can measure the achievement 

of complex learning outcomes and covers a wide range of materials (Supatmi, 2021). In 

addition, the items can measure the mastery of the material and the firmness of the 

students' stance in taking the test because of the presence of distractors (Wartoni & 

Benjamin, 2020). Table 1 presents a grid of test instruments that were developed, 

including indicators and the distribution of questions. 
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Table 1. Mathematical literacy test grids in the context of Bugis-Makassar local 

wisdom 

Basic Competence  Indicator 
Item 

Number 
Score 

4.1 Problems 

related to the order 

of several integers 

and fractions 

(ordinary, mixed, 

decimal, percent) 

with the nuances of 

Bugis-Makassar 

Local Wisdom 

Solving the problem of the sequence of 

fractional numbers (ordinary and 

decimal) with the nuances of the royal 

heirlooms of Gowa-Makassar 

1 

 

1 

Solving the problem of the sequence of 

ordinary fractions and mixed numbers 

with Makassar traditional  cap nuances 

2 

 

1 

Sort some whole numbers and fractions 

(ordinary, mixed, percent) with 

traditional food nuances 

3 

 

1 

4.2 Solving 

problems related to 

arithmetic 

operations of 

integers and 

fractions with 

nuances of Bugis-

Makassar Local 

Wisdom 

Being able to solve arithmetic operations 

problems on integers nuanced in 

traditional games/traditional ceremonies 

4, 5 2 

Being able to solve arithmetic operations 

problems on fractions with nuances of 

traditional games/traditional ceremonies 

6, 7 

2 

Solving problems related to counting 

operations with integers and fractions 

with nuances of historical 

buildings/traditional games/traditional 

musical instruments/traditional 

ceremonies 

 

8, 9, 10, 

11 

4 

4.3 Solving 

problems related to 

numbers in the 

form of positive 

and negative 

integers with 

nuances of 

Makassar Bugis 

Local Wisdom 

Solving number problems in the form of 

numbers with positive integers nuanced 

in Bugis proverbs/speech arts 

12, 13 

 

 

2 

Solving number problems in the form of 

negative integers with nuances of 

Makassar proverbs 

14 

 

1 

Solving number problems in the form of 

positive and negative integers with the 

nuances of King of Gowa-Makassar 

15 

 

1 

In the development stage, the researchers developed questions designed in the 

previous stage. There were 15 multiple-choice items developed. At this stage, validation 

of the questions involved three experts in mathematics education. Content validation is 

the essential step in test development (Widodo et al., 2021), and at least it is validated by 

three relevant experts (Retnawati, 2016). Validation of test items using content validation 

with V Aiken analysis. The limits on the value of Aiken accepted are from the medium 

to the high category or 0.4 to 1 (Retnawati, (2016). 

At the implementation stage, the questions that had been validated were then tested 

on 68 females and 33 males at seventh-grade junior high school students in two schools 

at Makassar City. The fifteen questions were used as data collection instruments to get 

responses from students. The researchers selected two schools based on convenience 
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sampling technique, namely free sample selection based on the wishes of the researcher 

to facilitate data collection during the COVID-19 pandemic. According to Widodo and 

Solehudin (2021), this technique will make it easier for researchers according to samples' 

availability and sample characteristics' suitability without statistical calculations. 

Researchers only consider specific practical criteria such as geographical proximity, ease 

of access, availability of samples at the location, and availability (Farrokhi & Mahmoudi-

Hamidabad, 2012). 

After getting students' responses, this development research entered the evaluation 

stage (evaluation). The researchers analyzed the test items using the CTT approach to get 

the characteristics of the items. The CTT analysis was chosen because this analysis is 

relevant to measurements with small respondents (100s of samples), and the analysis is 

simple (Istiyono, 2018). Data analysis was assisted by ITEMAN 4.3, which formed in 

test reliability scores and item characteristics, including item difficulty index, 

discrimination power, and distractor. 

Results 

The results were obtained during the development stage of mathematical literacy tests in 

the context of Bugis-Makassar local wisdom. Here, the researcher describes the results of 

the development of the tests carried out. 

Analysis Stage 

In the analysis phase, the researcher has interviewed four junior high school teachers in 

Makassar City. The results of these interviews are: 

One of the transcripts of an interview with junior high school teachers in Makassar City 

is related to questions to measure computational thinking skills and plans for developing 

questions. 

Researcher : Have you prepared questions to measure students' mathematical 

literacy skills? Were those questions developed/taken from 

books/internet/or modification of existing questions? 

Teacher 1 : Never. 

Teacher 2 : Not yet, so far, the ability measured more general, namely the 

learning outcomes. The questions were taken from books and the 

internet. 

Teacher 3 : Maybe it was, but it was not too specific to mathematical literacy, 

but the goal was to measure students' mathematical understanding. 

The questions were taken from a collection of questions that I 

modified from books and worksheets. 

Teacher 4 : Not yet. So far, they had only given questions for daily 

evaluation.  

Researcher : What is your opinion if the instrument for measuring 

mathematical literacy skills is made in the context of Bugis-

Makassar local wisdom, especially for seventh-grade of junior high 

school? 
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Teacher 1 : It is great, Nak (kid), because it can preserve the local wisdom of 

Bugis-Makassar, especially today's children rarely know about 

ancestral culture and traditions.  

Teacher 2 : I strongly agree and support that those students should be given 

contextual learning such as questions related to our culture so that 

they feel that mathematics is close to our lives. 

Teacher 3 : Of course, I agree. It can help mathematics teachers to measure 

students' mathematical abilities that have rarely been known. 

Teacher 4 : Please arrange them because teachers need an overview of 

questions that have a cultural and mathematical context. Later, the 

questions will be taken from textbooks and questions compiled by 

researchers. 

The interview results showed that teachers and students required mathematical 

literacy tests in South Sulawesi local wisdom, especially "Bugis-Makassar." Furthermore, 

the identification of learning outcomes of mathematics learning material on integers and 

fractions for the seventh-grade junior high school in odd semesters that will be developed, 

namely 4.1 Solving problems related to the sequence of several integers and fractions 

(standard, mixed, decimal, percent), 4.2 Solving problems related to arithmetic operations 

with whole numbers and fractions, 4.3 Solving problems related to numbers in the form 

of positive and negative integer powers. The purpose of developing the test was to 

produce a mathematical computational thinking test in Bugis-Makassar local wisdom. At 

this stage, an analysis was carried out on several reference articles that reviewed 

ethnomathematics and Bugis Makassar local wisdom to obtain elements of local wisdom 

that are integrated into the problem. 

Design Stage 

After analyzing the needs in the field, determine the learning outcomes and elements of 

local wisdom that will be integrated into the problem. We began to focus on designing a 

test prototype, starting from determining the form of a multiple-choice test with 15 items 

and compiling the test grid presented in table 1. The fifteen questions are integrated with 

local Bugis-Makassar wisdom in the form of heirlooms from the kingdom of Gowa 

(Makassar), Makassar traditional caps, traditional food, traditional games, traditional 

party processions, regional dances, historical buildings, Makassar Bugis proverbs, 

musical instruments, and the kings of the Gowa kingdom and speech arts. Next, the 

researchers look for pictures of each local wisdom to make the questions easy to 

understand and look interesting for students. 

Development Stage 

The development stage began by writing 15 mathematics questions that are integrated 

with local wisdom. Here are some questions that contain elements of local Bugis-

Makassar wisdom:  
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Number 1 (Elements of the heirlooms of the Gowa-Makassar Kingdom) 

Figure 1. Salokoa (royal crown of Gowa) 

 
1. Saloko (slokoa) is the crown of Gowa made of diamonds, gold, silver, gems, 

and platinum. If the weight of the diamond 
1

5
 kg, gold 0.3 kg, silver 

2

3
 kg, gems 

0.25 kg, and platinum 
3

5
kg. So the heaviest element is…. 

a. Diamond                    d. Gemstone 

b. Gold                           e. Platinum 

c. Silver  

Answer: c 

Number 12 (Bugis Proverb) 

12. “Iapa nakulle taue mabbaine narekko naulleni magguli-lingiwi dapurenge 

wekka pitu” “(aiap nkuel tauea mbaien nerko nauelni mguli-liGiwi)”is a 

Bugis proverb about marriage advice. Baco plans to get married at the 20 years 

old. However, after getting advice from the Bugis proverb, he finally decides 

to postpone his marriage 23year. If Baco's age is 43, then his marriage age is 

… years. 

a. 38                               d. 32 

b. 36                               e. 30 

c. 34 

Answer: b 

Fifteen items assembled into a mathematical literacy test in Bugis Makassar local 

wisdom were validated by three mathematicians. Based on the value of V Aiken in Table 

2, the 15 items were valid for testing. 

Table 2. The results of the content validity analysis with V-Aiken 

Item 
V-Aiken 

Index 
Category Item 

V-Aiken 

Index 
Category  

1 0.78 valid 9 0.89 valid 

2 0.89 valid 10 0.78 valid 

3 0.89 valid 11 0.89 valid 

4 0.80 valid 12 0.89 valid 

5 0.78 valid 13 0.89 valid 

6 0.67 valid 14 0.89 valid 

7 0.78 valid 15 0.78 valid 

8 0.89 valid  
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Implementation Stage 

The researchers conducted the implementation stage to get responses from students. The 

data was used to analyze the characteristics of the test items to see whether they were 

good or needed to be revised. The trials were done on students who have received whole 

numbers and fractions material. The researchers considered the ease of data collection 

during the COVID-19 pandemic, so the researchers chose two schools in Makassar City 

at the seventh-grade junior high school level at the odd semesters. The two schools are 

geographically close to the researchers' university. 

Evaluation Stage 

The last stage was the analysis of items based on students' responses which produced 

dichotomous data (scores 1 and 0). The researchers analyze test items using the classical 

test theory (CTT) approach to see the characteristics of items assisted by ITEMAN 4.3, 

which produces test reliability scores, and item characteristics include item difficulty 

index, discriminatory power, and distractors. 

Reliability  

The reliability value obtained from the ITEMAN 4.3 software output was 0.64, which is 

in the medium category. Therefore, the mathematical literacy test in the context of Bugis-

Makassar local wisdom is reliable.  

Characteristics of questions 

Item difficulty level 

The item difficulty level is categorized as complex, fair, and straightforward. If it is more 

than 0.30, it is categorized as complex, 0.30 to 0.70 is categorized as fair, and more than 

0.70 is categorized as easy (Mardapi, 2017). The results of the analysis of the difficulty 

index of the mathematical literacy test items in the context of local wisdom of Bugis-

Makassar were presented in Table 3. 

Table 3. Test item difficulty level  

Category 
Number of 

items 
No item test instrument percentage 

Difficult  -  

Fair 7 1,4,6,9,11,14,15 47% 

Easy 8 2,3,5,7,810,12,13 53% 

 

Based on the Table 3 above, information is obtained that the items are in the easy 

to fair category.  

Discriminatory ability 

Discriminatory ability in this study by reviewing the correlation indexibiserial. Terms of 

good discriminatory ability if more than 0.3. If it is less than this value, the test is less 

effective at differentiating the level of ability of students (Vincent & Shanmugam, 2020). 

Based on the Table 4 below, information was obtained that there are 14 items or 93% of 
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the items in the developed instrument were in the accepted category, 1 item or 7% of the 

items in the developed test instrument were in the revised category, and 0% of the items 

were in the rejected category. 

Table 4. Test item discrimination power  

Range category 
Number 

of items 
No item test percentage 

Pbis > 0.30 accepted 14 
1,2,3,4,5,6,7,8,9,

10,11,13,14,15, 
93% 

Pbis 0.10 – 0.30 revised 1 12 7% 

Pbis < 0.10 rejected  -  

Distractor 

The distractor or distractor effectiveness can be said to be functioning if each option 

answers at least 5% of the test takers. If a distractor is not functioning correctly, a revision 

is made (Vincent & Shanmugam, 2020). The results of the calculation of the effectiveness 

of the distractor test instrument developed and assisted by the ITEMAN 4.3 program are 

presented in table 5. 

Table 5. Distractor test item  

Proportion Category Number of items percentage 

0.05 Works well 5 33% 

< 0.05 Not working 10 67% 

 

Discussion 

The development of mathematical literacy questions in the context of Bugis Makassar local 

wisdom was carried out in 5 stages, namely: analysis, design, development, implementation, and 

evaluation. In the early stages of the analysis, the researchers found that the teacher had not 

measured students' mathematical literacy skills and tended to measure learning outcomes, in 

general, using questions from books, the internet, and modified ones. This reality has already been 

revealed by Yansa and Retnawati (2021) and Batari (2017) that the teacher takes questions from 

books and changes the numbers without adjusting the ability to be measured. Based on the needs 

analysis, the teacher strongly supports the development of mathematical literacy tests in the 

context of Bugis Makassar local wisdom because it supports contextual learning and makes 

students feel that mathematics is a part of their lives. It is in line with Lestariningsih & Lutfianto 

(2021), who states that local wisdom in mathematical literacy problems helps form concepts and 

helps them transform problems in real life into mathematical symbols or mathematization. For 

this reason, researchers chose Bugis-Makassar local wisdom because of its availability of the 

reference to the results of ethnomathematical studies on the Bugis-Makassar tribe, which 

accessible like traditional food (Pathuddin & Raehana, 2019) and traditional games of Bugis 

Makassar (Muslim & Rahim, 2019).  

Based on the responses from the implementation phase to students in two schools 

in the form of dichotomous data (0 and 1), it was found that the characteristics of the 

mathematics test items in the context of the local wisdom of mathematics were developed. 
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Ten questions have a low distractor because they are not functioning well. The distractor 

activity can bork if each option answers at least 5% of the test takers (Vincent & 

Shanmugam, 2020). If the distractor was not functioning correctly, the corrections are 

made to the distractor according to the suggestions of Vincent and Shop anmugam (2020). 

Thus, a distractor revision was made to 10 questions. 

There was 1 question was easiest in terms of item difficulty level, namely question 

number 12. In addition, question number 12 also has low discrimination power, or its p-

bis value is in the range of 0.30 to 0.70 (Vincent & Shanmugam, 2020). Easy test items 

can be explained as a result of the large number of test-takers choosing the correct answer, 

and vice versa (Bichi, 2017; Mariyati & Affandi, 2016) because item difficulty was 

simply the proportion of examinees taking the test, who got the item or answered it 

correctly. The higher the percentage of getting the item correct, the easier the item will 

be. From the item difficulty index value, item 12 was the most accessible item with a 

value of 0.90. It can be explained that 91 students answered correctly on item 12 with an 

indicator of solving number problems in positive integers. According to Mardapi (2017), 

if the difficulty value is more than 0.70, it is categorized as easy. However, the item that 

is considered difficult is item 6, with a difficulty index value of 0.30, showing that 31 

students out of 101 test-takers answered correctly (indicator: solving fractional arithmetic 

operations problems with traditional game nuances). It shows that students still do not 

fully understand counting fractions. 

After revising questions number 12 and 10, the tests produced in this development 

met the criteria for good test items in terms of validity, difficulty level, discriminatory 

ability, and distractors. So that the items that are developed, met the analysis of the 

characteristics of the items can be used as a practice test to improve mathematical literacy 

skills for students in the South Sulawesi area and provide an overview of the use of 

mathematics in real-world contexts. 

Conclusion 

This development study produces 15 items of mathematical literacy in the context of 

Bugis-Makassar local wisdom that was valid, reliable, and has good item characteristics. 

The developed math problems consisted of one on library heritage, one on handicrafts, 

one on traditional food, three on traditional games, two on traditional parties, one on 

traditional dance, one on the historic building, two on Makassar-Bugis proverbs, one on 

speech art, and one on the king of Gowa-Makassar. Teachers or other researchers can use 

mathematical literacy tests in the context of Bugis-Makassar local wisdom to measure 

students' mathematical literacy skills in mathematics. Based on the findings obtained, it 

is necessary to conduct further research on the development of questions in local wisdom 

integrated with other mathematics abilities to enhance the students' mathematical 

understanding in solving mathematical problems.  
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