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Abstract 
This study aimed to determine the test item quality of the final mathematic 
assessment for the 5th-grade students of MI Muhammadiyah Kalibanger. 
This quantitative descriptive study applied documentation, interviews, and 
observation to collect the data. The data were analyzed for validity, reliability, 
difficulty level, differentiating power, and function. The analysis result 
showed that the items were categorized as good. 60% of the analyzed 
questions were deemed valid, and 100% of the analyzed items were reliable, 
with a reliability value higher than 0.40. The difficulty level was also found 
to be in the good category, as 56% of the total questions have a moderate 
difficulty level. Most questions were found to have poor differentiating 
power, while the questions’ function was found to be effective since 80% of 
the total multiple-choice questions can work properly. 
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INTRODUCTION  

Education serves as a nation's foundation and may significantly affect 

all life sectors (Berrueta-Clement, 1984; Karnani, 2007; Anheier & 

Hammack, 2010). It functions as one of the benchmarks to see a country's 

progress. Quality education is believed to prepare a generation that brings a 

bright future for a country. Therefore, a country needs to put a massive effort 

into improving its education quality. The improvement should encompass 

all aspects of education, including students, programs, facilities, 

infrastructures, and curriculum, among other pivotal aspects. Indonesian 

education has undergone many curricular changes to adjust the education 

process to the country's condition (Ilmi et.al., 2020; Nur & Madkur, 2014; 

Prihantoro, 2015). 

The latest curriculum, the 2013 curriculum, primarily aims to 

prepare a generation with noble characters and the ability to develop their 

knowledge, attitudes, and skills (Mahfud, 2019; Ayuningsih, et.al., 2020; 

Komara, 2017). This goal is in line with the national education goals stated 

in Law 20/2003 on the National education system, stating that the 

Indonesian education system aims to develop students' religiosity, 

spirituality, attitudes, knowledge, and skills. 

 The law defines education as a conscious and planned effort to 

create a learning atmosphere and learning process so that students actively 

develop their potential to have religious, spiritual strength, self-control, 

personality, intelligence, noble character, and skills needed by themselves, 

society, nation, and state (Gaol & Sitepu, 2020; Ikhwan, et.al., 2020; 

Intania, & Sutama, 2020). 
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Indonesian education also aims to prepare students to contribute to 

society, the nation, and the state (Usman, et.al, 2013; Hashim & 

Langgulung, 2008; Fatimah & Aly, 2020). One of the subjects in Education 

is Mathematics, which mainly focuses on students' knowledge. Through 

mathematics, students are required to think critically, systematically, 

innovatively, and logically. Critical and logical thinking skills deal not only 

with the theoretical issue but also with real-life problems and solutions 

(Bailin, 1987; Ennis, 1993; Sternberg, 1986). 

 Teachers are also required to conduct evaluations to see their 

students' skill development. The evaluation result would be the basis for 

planning the next learning process and future improvement. Evaluation is 

an inseparable part of education (Liu & Chen, 2015; Smith, 1999; Haghani, 

et.al., 2008). It begins with an assessment. Assessment is carried out to collect 

data, obtain information about the student's learning achievement, and 

compare the information to the learning goal. It usually encompasses a 

number of learning aspects. In the 2013 curriculum, the assessment is 

conducted following Bloom's taxonomy. Bloom (Daryanto, 2012) states that 

the concept of education basically includes three domains namely the 

cognitive domain which is related to the learning progress of students 

includes three domains, namely the cognitive domain related to thinking or 

intellectual abilities, the affective domain related to the ability of attitudes, 

values, and feelings, and the psychomotor domain related to the skills aspect. 

The assessment focused more on students' cognitive domain. 

           Bloom's taxonomy divides cognitive assessment into lower-order 

thinking skills (LOTS) and higher-order thinking skills (HOTS) (Qasrawi & 
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BeniAbdelrahman, 2020; Jansen & Möller, 2022; Mispani, et.al., 2021). In 

this regard, teachers are expected to facilitate students' HOTS development 

through a supportive learning process. A previous study showed that a 

student-centered, HOTS-based assessment capable of triggering curiosity 

might stimulate students' HOTS (Susapti & Istiqlal, 2021). The concept of 

HOTS assessment is used to determine the extent to which students can 

foster critical thinking and think logically to solve problems faced in life. 

Students are expected to be able to analyze, evaluate and even create. 

 Assessment in education has been widely applied in formal schools 

ranging from elementary schools to secondary schools. The implementation 

of the expected assessment can be in the form of daily. Our initial 

observation in MI Muhammadiyah Kalibanger found that the final 

assessment was done merely by distributing the test to students without 

analyzing the quality of the test item, particularly in mathematics. Teachers 

appeared not to perform the item analysis because they prepared the items 

merely based on the available blueprint. The blueprint was considered 

sufficient to design test items with easy, moderate, or difficult levels, and 

item analysis was deemed unnecessary. The item quality analysis was deemed 

time-consuming because teachers should make the analysis manually.  

           Question analysis is a crucial step in determining an assessment 

instrument's quality. It is important for teachers to understand the quality 

of items used for the assessment to accurately measure students' critical and 

systematic thinking skills in Mathematics. The question quality analysis 

could also provide teachers valuable information to enhance their item 

quality. The analysis could be done by collecting data from students' answers. 
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The analysis result would allow teachers to understand the quality of their 

questions, whether they are in a good, moderate, or poor category.  

           Based on the earlier description, we found it necessary to see the 

quality of mathematic questions for the final assessment in MI 

Muhammadiyah Kalibanger. This study aimed to analyze the quality of final 

mathematics assessment questions for the 5th-grade students of MI 

Muhammadiyah Kalibanger for the 2021/2022 academic year.    To this end, 

previous relevant works were also reviewed to determine the standpoint of 

this study. To our knowledge, studies with the same research object have not 

been reported. 

 
METHODS 

This field research was conducted in Muhammadiyah Islamic 

Elementary School, Kalibanger, Gemawang District, Temanggung Regency 

(Hereafter, MI Muhammadiyah Kalibanger). This quantitative descriptive 

study collected numerical data to produce new findings. The population of 

the study was students' answer sheets of the final mathematic assessment for 

classes 5A and 5B. The questions analyzed in this study were in multiple-

choice and essay formats. In total, there were 15 multiple-choice and ten 

essay questions. A nonprobability sampling technique was applied. Thus not 

all members of the population have an equal chance to be selected as 

research samples. The research sample was the answer sheet of 5A and 5B 

students (n=41). 

A research needs a method that can be used to collect the data 

needed. Data collection techniques that can be done include interviews, 
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questionnaires, observations, and combination of the three. The data 

collection techniques in this research consisted of documentation, 

interviews, and observation. The documentation method is used to obtain 

documents and archives in the form of question grids, questions, answer 

keys, student answer sheets. In addition, this method is also intended to 

obtain an overview such as geographical location, history of establishment, 

vision, mission, goals, and the number of educators and education 

personnel. The interview technique in this study was used to obtain 

information from the head of the madrasah and the Mathematics teacher 

related to final mathematic assessment for 5th-grade. The observation 

method is a reinforcement and complement to the data obtained from 

interviews and documentation methods.  

The data were analyzed quantitatively following a number of aspects: 

validity, reliability, difficulty level, distinguishing power, and the distractor 

function. Each aspect was analyzed using SPSS and Microsoft Office Excel. 

The validity coefficient was used to determine the validity of the item. A 

question was deemed valid if the validity coefficient value was between 0.30 

and 0.50 (Azwar, 2012). A higher coefficient indicates a higher validity.  

The formulas used to determine reliability are K-R. 20, K-R.21, and 

Cronbach's Alpha Formula (r11). In this study, Cronbach's alpha was 

determined following a method explained by Arikunto (Zein & Darto, 2013, 

p. 83). A reliability coefficient of higher than 0.60 and less than 0.80 were 

categorized as high reliability. Meanwhile, the reliability coefficient of less 

than 0.40 and less than 0.40 were categorized as Low. The item difficulty was 

presented in the difficulty index. A good item typically has a moderate level 



Mudarrisa: Jurnal Kajian Pendidikan Islam, Vol. 14, No. 2, 2022 

166 

of difficulty, represented by the difficulty index between 0.30 and 0.70. An 

item is deemed easy if the difficulty index ranges from 0.70-1.00, while it is 

considered difficult if the difficulty index ranges from 0.00 to 0.30. The 

distractor index was used to see the function of the distractor. A good item 

typically has a distractor index of 51-75% or 126-150%. A distractor is 

considered good if it is chosen by more than 5% of the test takers. 

 
RESULTS AND DISCUSSION 

MI Muhammadiyah Kalibanger was a Compulsory Education 

Madrasah at the beginning of its establishment. Then in 1951, under the 

care of K.H. Bahrun and associates, the Compulsory Education Madrasah 

changed its name to Madrasah Muhammadiyah Kalibanger. MI 

Muhammadiyah Kalibanger is located in Kalibanger village, Gemawang 

District, Temanggung Regency 

MI Muhammadiyah Kalibanger at first quantitatively consisted of 

only a few students, but gradually this madrasah was able to develop both 

quantitatively and qualitatively. In 2016, MI Muhammadiyah Kalibanger 

received an accreditation score of B. The accreditation obtained caused this 

madrasah to grow and be recognized by the community until in 2019, the 

total number of students was 199 children. 

The vision of MI Muhammadiyah Kalibanger is graceful in character 

and excellent in achievement. As for the missions is a) fostering an 

appreciation of the teachings of Islam so that it becomes a guide in behavior, 

b) fostering a spirit of creativity, competition, and achievement to all 

madrasa residents, c) enforcing discipline, safety, cleanliness, beauty, 
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harmony, and shade, d) organizing education with effective and quality 

learning in achieving academic and non-academic achievements, e) 

organizing extracurricular coaching and life skills training to explore and 

develop the interests, talents of high potential students so that they can 

develop optimally, f) prepare quality and actual learning services by involving 

educators and education personnel in training, workshops, education in 

accordance with their fields (linear), g) organizing Islamic nuanced education 

by creating a religious environment in madrasah, h) fostering a culture of 

akhlakul karimah in all madrasah residents, and i) organizing education that 

provides skills, cadre, and leadership. 

The objectives that MI Muhammadiyah Kalibanger wants to achieve 

are two, namely general and specific. Two objectives above cannot be 

separated from the main objectives of education as stated in the law. 

The general objective of MI Muhammadiyah Kalibanger are a) able 

to actively carry out yaumiyah worship correctly and orderly, b) improve 

student achievement in academic and non-academic fields, c) be of good 

character, d) participants memorize juz 30 (Juz Amma) and selected surahs 

in the Qur'an, e) able to foster a culture of reading and writing for madrasah 

residents, f) making the school a fun and child-friendly learning park so that 

the school community is able to manage knowledge, g) can compete and not 

lose with students from other madrasah in the field of science, and h) 

personality, healthy lifestyle, and care for the environment.  

The specific objective of MI Muhammadiyah Kalibanger are a) 

pursuing the fulfillment of vital facilities in supporting the creation of a 

literacy madrasah-oriented education system, b) realizing a learning climate 
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that integrates the use of learning resources and facilities in madrasah and 

outside madrasah, c) develop the curriculum in accordance with the 

demands of society, the environment, and reading culture, d) implement a 

competency-based education system, e) making extracurricular activities a 

means of making students more trained and accustomed to dealing with 

problems, both technical and organizational, and f) provide the widest 

possible opportunity for learners to develop their talents and interests. 

The Validity of Final Mathematic test items  

The analysis result showed that fifteen question (60%) were deemed 

valid, while 10 questions (40%) were deemed invalid. The question items 

checked for validity consisted of 10 multiple choice questions and 5 essay 

questions. Table 1 presents the validity analysis of each question.  

The validity test was performed using IBM SPSS 25. The validity 

coefficient was then compared to the rtable with a significance level of 0.05. 

Since this study employed forty-one subjects and a 5% significance level, the 

rtable value was 0.316. An item is deemed valid if the rcount is higher than 

the rtable. The analysis result showed that fifteen question (60%) were 

deemed valid, while 10 questions (40%) were deemed invalid. Valid 

questions indicated that they were functional and were able to measure what 

was supposed to be measured, whereas invalid questions mean that they were 

not able to measure aspects that should be measured, which may be 

accounted for by various factors. To conclude, fifteen out of twenty-five 

questions (60%) were valid. 
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Table 1. Test Item validity 

No. 
Significance Level r count r table Validity Multiple 

choice 
Essay 

1.  0.435 0.125 0.316 Invalid 

2.  0.000 0.764 0.316 Valid 

3.  0.002 0.472 0.316 Valid 

4.  0.002 0.475 0.316 Valid 

5.  0.008 0.408 0.316 Valid 

6.  0.000 0.521 0.316 Valid 

7.  0.021 0.359 0.316 Valid 

8.  0.678 -0.067 0.316 Invalid 

9.  0.000 0.536 0.316 Valid 

10.  0.000 0.560 0.316 Valid 

11.  0.385 0.139 0.316 Invalid 

12.  0.011 0.395 0.316 Valid 

13.  0.017 -0.372 0.316 Invalid 

14.  0.044 0.317 0.316 Valid 

15.  0.012 0.391 0.316 Valid 

 1. 0.044 0.316 0.316 Valid 
 2. 0.102 0.259 0.316 Invalid 
 3. 0.165 0.221 0.316 Invalid 
 4. 0.000 -0.693 0.316 Invalid 
 5. 0.000 0.634 0.316 Valid 

 6. 0.009 0.405 0.316 Valid 

 7.  1 0.316 Valid 

 8. 0.109 -0.254 0.316 Invalid 
 9. 0.604 -0.083 0.316 Invalid 

 10. 0.889 -0.22 0.316 Invalid 
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Table 2. Item Validity Distribution 

No. Coefficient 
Of Correlation 

No.  
(Multiple choice) 

No.   
(Essay) 

Total Percentage 

1. >0.316 2, 3, 4, 5, 6, 7, 9, 10, 
12, 14, 15 

1, 5, 6, 7 15 60% 

(Valid)  

2. <0.316 1, 8, 11, 13 2, 3, 4 ,8, 10 40% 

(Invalid) 9. 10 

 

The Reliability of Final Mathematic assessment questions 

The analysis result showed that all questions were reliable, with 

multiple choice and essay questions having a correlation coefficient of 0.496 

and 0.443, respectively. Table 3 presents the reliability test result. 

The reliability test was performed using Cronbach’s alpha. The result 

was then compared to the rtable with a significance level of 0.05. A reliability 

coefficient of lower than 0.4 was considered low, that of 0.4- 0.60 was 

considered moderately reliable, and a reliability coefficient of higher than 

0.70 was considered highly reliable (Surapranata, 2006).  

The analysis result showed that all questions were reliable, with 

multiple choice 100% and essay questions having a correlation coefficient of 

0.496 and 0.443, respectively.  

Difficulty level of each question in final mathematic assessment 

The analysis result showed that seven questions (28%) were categorized as 

difficult, fourteen questions (56) were moderately difficult, and four 

questions (16%) were considered easy. Table 4 presents the level of difficulty 

of each question. 
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Table 3. Reliability Test Result 

No. 

r count r table Category Multiple 

choice 
Essay 

1.  0.492 0.316 Sufficient 
 

2.  0.492 0.316 Sufficient 
 3.  0.492 0.316 Sufficient 
 

4.  0.492 0.316 Sufficient 

 5.  0.492 0.316 Sufficient 

 6.  0.492 0.316 Sufficient 

 7.  0.492 0.316 Sufficient 

 8.  0.492 0.316 Sufficient 

 9.  0.492 0.316 Sufficient 

 10.  0.492 0.316 Sufficient 

 11.  0.492 0.316 Sufficient 

 12.  0.492 0.316 Sufficient 

 13.  0.492 0.316 Sufficient 

 14.  0.492 0.316 Sufficient 

 15.  0.492 0.316 Sufficient 

  1. 0.443 0.316 Sufficient 

  2. 0.443 0.316 Sufficient 

  3. 0.443 0.316 Sufficient 

  4. 0.443 0.316 Sufficient 

  5. 0.443 0.316 Sufficient 

  6. 0.443 0.316 Sufficient 

  7. 0.443 0.316 Sufficient 

  8. 0.443 0.316 Sufficient 

  9. 0.443 0.316 Sufficient 

  10. 0.443 0.316 Sufficient 
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Table 4. Item Difficulty level 

No. 

Difficulty Level Category Multiple 

choice 
Essay 

1.  0.41 Moderate 

2.  0.54 Moderate 
3.  0.88 Easy 
4.  0.54 Moderate 

5.  0.76 Easy 
6.  0.66 Moderate 
7.  0.61 Moderate 

8.  0.02 Difficult 
9.  0.51 Moderate 

10.  0.44 Moderate 

11.  0.73 Easy 

12.  0.27 Difficult 

13.  0.27 Difficult 

14.  0.71 Easy 
15.  0.66 Moderate 

 1. 0.67 Moderate 

 2. 0.46 Moderate 
 3. 0.33 Moderate 

 4. 0.28 Difficult 
 5. 0.66 Moderate 

 6. 0.50 Moderate 

 7. 0.37 Moderate 
 8. 0.28 Difficult 

 9. 0.23 Difficult 
 10. 0.23 Difficult 
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The items’ difficulty level distribution is presented in Table 5. 

Table 5. Item Difficulty Level Distribution 

No. Difficulty Index 
Item number 

(Multiple 
Choice) 

Item number  
(Essay) 

Total Percentage (%) 

1. 0.00-0.30 8, 12, 13 4, 8, 9, 10 7 28% 

(Difficult) 

2. 0.30-0.70 1, 2, 4, 6, 7, 1, 2, 3, 5, 14 56% 

(Moderate) 9, 10, 15 6. 7 

3. 0.70-1.00 3, 5, 11, 14 - 4 16% 

(Easy) 

 

The multiple-choice item difficulty level analysis was made using 

SPSS 25, while the essay item difficulty level was analyzed manually using 

Microsoft Office Excel. Items that are not too difficult and too easy are 

considered good items. Items with a difficulty index between 0.00-0.30 were 

considered easy, while those between 0.30-0.70 was deemed moderate, and 

those between 0.00-0.30 was deemed difficult (Suharsimi, 2013). Items with 

moderate difficulty levels could be used again in the future test, while those 

falling into difficult or easy categories should be revised and improved before 

being used in the future test. 

To conclude, seven test items (28%) were categorized as difficult, 

fourteen items (56%) were moderate, and four (16%) items were considered 

easy. In other words, the test items used in the final mathematic assessment 

have a good level of difficulty. The reliability test was performed using 

Cronbach’s alpha. The result was then compared to the rtable with a 

significance level of 0.05. A reliability coefficient of lower than 0.4 was 
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considered low, that of 0.4- 0.60 was considered moderately reliable, and a 

reliability coefficient of higher than 0.70 was considered highly reliable 

(Surapranata, 2006).  

The analysis result showed that all questions were reliable, with 

multiple choice 100% and essay questions having a correlation coefficient of 

0.496 and 0.443, respectively. 

Discriminating power of test items in final mathematic assessment 

The analysis result also showed that, as displayed in Table 6, four 

questions (16%) had a very poor discriminating power, nine questions (36%) 

had a poor discriminating power, five questions (20%) had a fair 

discriminating power, six questions (24%) had a good discriminating power, 

and one question (4%) had very good discriminating power. 

The discriminating power of multiple-choice items was performed 

using SPSS 25, while that of the essay was analyzed manually using Microsoft 

Office Excel. Items with a discriminating power index between 0.40-0.70 

were considered to have good discriminating power, while those between 

0.70 - 1.00 were considered to have very good discriminating power. 

Items with good discriminating power could be retained for future 

tests, while those with poor discriminating power should be removed. The 

analysis result shows that four items (16%) have very poor discriminating 

power, nine items (36%) have a poor discriminating power, five items (20%) 

have fair discriminating power, six items (24%) have a good discriminating 

power, and one item (4%) has a very good discriminating power. To 

conclude, the test items of the final mathematic assessment have poor ability 
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to distinguish students with high and low ability. Table 7 presents the item 

distribution in terms of its discriminating power. 

Table 6. Test item’s discriminating power 
No. Discriminating 

 
Power index 

Category 
Multiple choice Essay 

1.  0.125 Poor 
2.  0.764 Very good 
3.  0.472 Good 
4.  0.475 Good 

5.  0.408 Good 

6.  0.521 Good 
7.  0.359 Fair 

8.  -0.067 Very poor 

9.  0.536 Good 
10.  0.560 Good 

11.  0.139 Poor 
12.  0.395 Fair 

13.  -0.372 Very poor 

14.  0.317 Fair 
15.  0.391 Fair 

 1. 0.07 Poor 
 2. 0.25 Fair 
 3. 0.02 Poor 

Item's Distractor efficiency in final mathematic assessment 

Multiple choice items in this study provided four choices, and only 

one of them was the correct answer, while the other served as the distractors. 

In other words, there were forty-five distractors used in the assessment. 

The analysis result indicated that 32 distractors (71.1%) worked 

properly, whereas thirteen distractors did not perform as expected. The 

result also demonstrates that only five items (33.3%) had efficient distractors, 

while the rest, 10 items (66.6%), had poorly performing distractors. Table 8 

presents the distractor efficiency analysis. 
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Table 7. Discriminating power distribution 

Item 
number 

Discriminating power 
index 

Item number 

(Multiple Choice) 

Item number 

(Essay) 
Total 

Percent. 
(%) 

1. Negative  
(Very poor) 

8. 13 9. 10 4 16% 

2. 0.00-0.20 1. 11 1, 3, 4, 5, 9 36% 

Poor 6, 7, 8 

3. 0.20-0.40 7, 12, 14, 2 5 20% 

Fair 15 

4. 0.40-0.70 3, 4, 5, 6, - 6 24% 

(Good) 9. 10 

5. 0.70-1.00 2 - 1 4% 

Very good 

 

Table 8. Multiple choice Items’ Distractor Efficiency  
Item 

number 
Answer key 

Distractor efficiency 
Category 

Good Poor 
     1. B A, C, D - Very Good 

2. A B, C, D - Very Good 

3. B C A, D Poor 

4. D C A, B Poor 
5. C A B, D Poor 

6. B A, C D Good 
7. D A, B, C - Very good 
8. D B, C A Good 

9. A B, C D Good 
10. C A, B, D - Very good 
11. B A, C D Good 

12. D A, B, C - Very good 
13. C B, D A Good 

14. B A, D C Good 
15. B C, D A Good 
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The following table 9 presents the distribution of distractor’s 

efficiency of each item. 

Table 9. Item distractor efficiency distribution 

Item 
number 

Distractor Efficiency Item Number 
(Multiple Choice) 

Total 
Percentage 

(%) Criteria 

1. 
3 items 

1, 2, 7, 10, 12 5 33.3% 
Very good 

2. 
2 items 6, 8, 9, 11, 13, 

7 46.6% 
(Good) 14. 15 

3. 1 item 3, 4, 5 3 20% 
(Less Good) 

The distractor efficiency was analyzed manually using Microsoft 

Office Excel. An item is considered to have a very good distractor if it has 

three functioning distractors. Items with two functioning distractors are 

considered to have good distractor, while those with only one functioning 

distractor is considered poor. Lastly, items with no functioning distractors 

are considered very poor. 

A distractor is considered good if it is chosen by at least 5% of test 

takers. In this study, there were 45 distractors, and thirty-two of them were 

considered to function properly, while the rest, 13 distractors (28.8%), were 

considered not to function properly. Out of fifteen items, five items (33.3%) 

had very good distractors, while seven questions (46.6%) had good 

distractors, and the rest, three questions (20%), had poor distractors. In 

other words, 80% of the multiple-choice items were categorized as effective 

because the distractor functions properly. 
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CONCLUSION  

This study concluded that the items of the final mathematic assessment 

for the fifth-grade students were good, with 60% of them deemed to be valid, 

100% of them considered reliable with a reliability coefficient of 0.40, and 

56% of items with moderate difficulty. However, while the distractors (80%) 

in this assessment could work properly, this test exhibited poor 

discriminating power. Good items could be retained for a future test, while 

those considered difficult and easy with poor discriminating power should 

be revised before being used for future tests. 
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