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Abstract 

This study aims to see the quality of the test on multiple choice questions in mathematics for Year End 

Assessment (PAT) class VIII SMPN 2 Bangkinang Kota for the 2019/2020 academic year based on the level 

of question validity, reliability level, difficulty level, differentiation power, and option effectiveness. 

cheater). This research is an evaluation study with a quantitative approach. The research was conducted 

with a sample of 30 student answer sheets. Techniques for collecting data are documentation techniques. 

After the data is collected, the data will be analyzed with the help of Excel. Judging from the results of this 

analysis, it can be seen that the End of Year Assessment (PAT) questions for class VIII SMPN 2 Bangkinang 

Kota for the 2019/2020 academic year were not carried out by quantitative reviewers. Judging from the 

level of validity, it consists of 14 valid questions, while the other 16 questions are said to be invalid. The 

PAT questions have a high level of reliability. As for the difficulty level, there were 7 items (23,33%) 

difficult, 18 items (60%) moderate, and 5 items (16,66%) easy. The distinguishing power is 8 questions that 

are bad (26.66%), 7 questions with sufficient criteria (23.33%), 7 questions with good criteria (23.33%), 

and 8 questions with very good criteria (26.66%) For the effectiveness of the option, 4 items (13,33%) are 

very good, 15 items (50%) are good, 9 items (30%) are bad, and 2 items (6,66%) are very bad. questions 

are not included in good quality for Year-End Assessment (PAT) class VIII for the 2019/2020 school year. 
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(copter) 

 

 
 

INTRODUCTION 

Permendikbud Number 104 of 2014 states that the assessment of learning outcomes (evaluation) is a 

process carried out in gathering information or evidence regarding the learning achievements of students 

in the competence of spiritual attitudes, social attitudes, knowledge competencies, and skills 

competencies that are carried out systematically. So that learning evaluation must be mastered by every 

teacher (Arifin in Lestari and Siregar, 2019). The success or failure of the evaluation activities carried 

out will be influenced by the success of the evaluators who are educators in planning, compiling and 

producing good test instruments based on things that are considered in the development of learning 

outcomes tests (Magdalena, Soleha, Rukoyah, Hidayah, and Nufus; 2020) 

 

As evaluators, teachers not only make evaluation tools (tests) but also can understand the making of 

evaluation tools because of the importance of evaluation in the learning system. Measurements and 

assessments in the field of education can be obtained using tests (Kadir, 2015). A test will have a very 

important meaning if it can test important objectives and represent all the tested materials in a 

representative manner (Lestari, Wardhana, and Rahmawati, 2019). Evaluation tools must also be of good 

quality, so that there are no errors in measuring students' abilities. Nana Sudjana (2014) also said that a 
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good quality test has met the validity and reliability requirements. In line with this, high quality test 

items can also be seen from the level of difficulty, distinguishing power and effectiveness function 

(distractor function). So, the test questions that are made must be relevant to the learning objectives to 

be achieved. So, the learning outcome test can be said to be of good quality if it is through item analysis 

activities (Ariandi in Lestari and Siregar, 2019). So, to find out which questions are good, bad, or bad, 

it can be done by analyzing the items. 

 

Based on information obtained from an interview with a grade VIII mathematics teacher at SMPN 2 

Bangkinang Kota, that the teacher still has not conducted an item analysis of the PAT Even questions 

for class VIII SMPN 2 Bangkinang Kota for the 2019/2020 academic year. So that the quality of the 

questions is not yet known whether they are of good or bad quality. This is due to the lack of attention 

of the teacher in assessing the test questions to be used. So, the item analysis needs to be done to see the 

quality of the PAT test questions whether the questions are of good quality or not. In line with the 

research conducted by Raafi and Ndia, (2015), namely "The Quality of Teacher-Made Tests on Multiple 
Choice Questions in Mathematics Class VIII SMP Negeri 4 Kendari Even Semester Academic Year 

2013/2014" states that the results of the analysis of test questions The difficulty consists of 5 questions 

(easy), 14 questions (medium), and 0 questions (difficult). In addition, seen from the distinguishing 

power it also shows that the items are classified as good, namely consisting of 10 questions (enough) 

and 9 questions (good). Furthermore, from the perspective of the effectiveness option, 19 questions 

consisted of 19 questions that had good distracting options. Then, the items also have a high level of 

reliability. So it can be concluded that the math test questions for even semester VIII grade SMP Negeri 

4 Kendari in the academic year 2013/2014 have good quality. 

 

A teacher must be able to design and develop questions for PAT, so that in addition to developing his 

own abilities in making questions, the teacher must have special abilities to produce quality test 

questions. Good questions will have criteria for the level of validity, level of difficulty, differentiation, 

and effectiveness of options (distractors) that are good (Nur, Mania, and Halik, 2019). According to 

Salmina and Adyansyah (2017) also stated that validity was carried out to see to what extent the test 

could measure what it wanted to measure. The quality of the test in relation to measuring what should 

be measured can be determined by doing the validity of the test. In line with this, Arikunto (in Salmina 

and Adyansyah, 2019) also states that the level or degree of consistency of an instrument is called 

reliability. Errors in the measurement process can be seen from the level of reliability, which can lead 

to changes in the composition of the group. Alpha Cronbach formula can be used to calculate the level 

of reliability. Furthermore, the level of difficulty can be seen from the calculation of the proportion 

between the number of students who answered the questions correctly and the total number of test takers 

(Rahayu and Djazari, 2016). The number that expresses the difficulty of a problem is called the difficulty 

index. According to Zainal (in Rahayu and Djazari, 2016) states that the questions that can see which 

students master the material and students who do not master the material can be seen from their 

distinguishing power. In line with this, by looking at the size of a discrimination index, the items can 

determine their discriminating power. Then, to measure the distractor index of an item, it can be 

measured by its effectiveness (Rahayu and Djazari, 2016). 

 

Based on this explanation, the things that will be examined in this study are determining the quality of 

the math problem test for PAT class VIII SMPN 2 Bangkinang Kota for the 2019/2020 school year. So 

that from this research it is hoped that it can provide benefits to readers, especially teachers so that they 

can find out the quality of the questions made and have a reference to follow up on the questions made. 

 

METHOD 

This research was conducted in Kampar Regency from 02 to 30 October 2020, with the subjects of 30 

junior high school mathematics teachers randomly selected from 21 sub-districts in Kampar district, 

both those who have or not. This type of research is categorized as a qualitative descriptive study. 

Qualitative research is a research approach that reveals certain social situations by describing reality 
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correctly, formed by words based on relevant data collection and analysis techniques obtained from 

natural situations without any treatment by the researcher on the subject. Descriptive research is research 

that aims to determine the circumstances and conditions in which the results are explained in the form 

of a research report. 

 

This research was conducted in October 2020 at SMPN 2 Bangkinang Kota. The analysis conducted in 

this research is descriptive analysis using a quantitative approach. Researchers can analyze data by 

describing or describing the data that has been collected. The type of data used in this research is 

quantitative data. The data collected were PAT multiple choice question sheets, syllabus, question grids, 

student answer sheets, and answer keys to PAT questions in mathematics for the 2019/2020 school year. 

The research variable is the quality of the items seen from the level of validity, reliability, difficulty, 

differentiation, and effectiveness of options (distracting). The population in this study were the question 

sheets and answer sheets for all eighth grade students. Then, the sampling technique was carried out by 

purposive sampling, namely 30 student answers. The technique used to collect research data is 

documentation technique. Previously, the researchers prepared the material that would be used to 

analyze the questions. Researchers will take class VIII PAT questions and student answers according to 

the agreement.  

 

Then, the criteria for the level of difficulty of a test item are carried out by looking at the comparison 

between the average score obtained and the maximum score of an item. Meanwhile, the size of an item 

discriminant index is known to see the distinguishing power of a question. Then, the effectiveness of an 

item's options can be seen based on a scale ranging from very good to not good. 

 

RESULTS AND DISCUSSION 

Results

The results of the analysis of multiple choice PAT math problems class VIII for the 2019/2020 school 

year of SMPN 2 Bangkinang Kota with the help of Exel based on the level of validity stated that the 

questions were said to be valid if r counted from the r table (0.361), so that of the 30 items there were 

14 questions valid and 16 questions are invalid. 

 

The results of the analysis of the level of reliability of the Year End Assessment (PAT) questions of 

class VIII in the mathematics subject for the 2019/2020 school year of SMPN 2 Bangkinang Kota with 

the help of Exel obtained that the reliability test results of a test, then the test has high test reliability. 

If the difficulty index of the questions exceeds 0.70 then the questions are categorized as easy, while the 

difficulty index of the questions is between 0.31-0.70 then the questions are in the medium category, 

while the questions with the difficult category are those with the difficulty index less than 0.30. So, the 

difficulty level of multiple choice PAT math problems class VIII for the 2019/2020 academic year of 

SMPN 2 Bangkinang Kota with the help of Exel obtained that of the 30 questions consisting of 7 
(difficult) questions, 18 (moderate) questions, and 5 (easy) questions. 

 

The test with a good category are questions with a distinguishing power index of more than 0.40. 

Meanwhile, the index of distinguishing power below 0.41 was categorized as less good. So, the results 

of the analysis of the distinguishing power of PAT class VIII multiple choice math problems for the 

2019/2020 school year of SMPN 2 Bangkinang Kota using Exel's assistance, it was found that out of 30 

questions there were 8 questions (bad), 7 questions (enough), 7 questions (good), and 8 questions (very 

good). 

 

As for the effectiveness of the options (distractor) multiple choice math problems in PAT class VIII for 

the 2019/2020 school year at SMPN 2 Bangkinang Kota with the help of Exel, it shows that the questions 

with the good option effectiveness category are questions that have at most one distractor that does not 

function properly, while the questions those with more than one non-functioning delinquent were 

included in the poor option effectiveness category. So, of the 30 questions, there were 4 questions in the 
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very good category, 15 questions in the good category, 9 questions in the bad category and 2 items in 

the very bad category. 

 

Discussion 

Multiple choice math problems for PAT class VIII 2019/2020 SMPN 2 Bangkinang Kota is a 

bad question, because when viewed from the level of validity of the questions there are 14 

questions that are categorized as valid, namely questions number 7 and 18 have very high 

criteria with a percentage of 6.66 %, question number 1,15,16,17,21,25,28,30 has high criteria 

with a percentage of 26.66%, and question number 4,23,24,29 has medium criteria with a 

percentage of 13.33%. While the other 16 questions are categorized as invalid, namely question 

number 2,3,26,14 has low criteria with a percentage of 13.33%, question number 

5,6,8,9,11,13,27 has very low criteria with a percentage of 23, 33%, while question number 

10,12,19,20,22 has invalid criteria with a percentage of 16.66%. One of the questions presented 

is item number 1: 

"It is known that the length of the hypotenuse of a right triangle is 25 cm. One of the 

perpendicular sides is 24 cm long. The length of one side of the other is ..... " 

The competency standard of the question is to explain and prove the Pythagorean theorem and 

the pythagorean triple. The indicator is that students can determine the length of the other side 

if it is known the length of the hypotenuse and the length of the perpendicular side. This 

question has a very high validity category, because it is in accordance with the learning material 

contained in the 2013 curriculum. 

Based on the level of reliability, it shows that the math problems (PAT) class VIII of SMPN 2 

Bangkinang Kota has a reliability coefficient (r11) of 0.7292 with a high category. According 

to Raafi and Ndia (2015) states that a question is said to be reliable if an item can be tested 

repeatedly with the same object, but gets consistent and relatively the same results. 

One of the questions presented is question number 11: 

"It is known that the length of the tangent to the outer association of circles C and D is 12 cm. 

The radii of the circles C and D are 7.5 cm and 4 cm, respectively. The distance between the 

two center circles is… cm ”. 

The competency standard of the question is about explaining the tangent of the outer partnership 

and the partnership in two circles and how to paint it. The indicator is to determine the distance 

between the two center circles. This question has a level of difficulty with a bad category, 

because it can only be answered by one student, so the question is considered a difficult 

question. 

Based on the results of the analysis, it can be seen that there are 60% of the questions with a 

good level of difficulty, and 40% with a bad level of difficulty, namely 23.33% including 

difficult questions and 16.66% including easy questions. The difficulty level of the questions 

(medium) is a good quality question which can be seen from the difficulty index between 0.31-

0.70 meaning it is neither easy nor too difficult. Because if the questions are too easy it cannot 

make students think actively in solving a given problem, but questions that are too difficult or 

difficult will also make students despair, so that there is no desire and enthusiasm to solve the 

problems given. The good items consist of 18 questions, namely question number 1 (index 

0.67), 4 (index 0.57), 5 (index 0.37), 6 (index 0.4), 7 (index 0.67) ), 8 (index 0.57), 13 (index 

0.7), 14 (index 0.7), 15 (index 0.67), 17 (index 0.67), 18 (index 0.7), 21 (index 0.4), 22 (index 
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0.3), 23 (index 0.43), 24 (index 0.7), 25 (index 0.57), 28 (index 0.7), 29 ( index 0.67). Then 

these questions can be entered into the question bank. In line with this, questions that have a 

difficulty index between 0.71-1.00 or 0.00-0.30 (easy or difficult) are categorized as poor 

quality questions (Rahayu and Djazari, 2016). That is because easy questions come from easy 

material. Then, questions that are difficult or difficult come from material with a high level of 

complexity, so that accuracy is needed in this case. Thus, the questions that are not good consist 

of 7 (difficult) questions, namely questions with numbers 3 (index 0.23), 10 (index 0.2), 11 

(index 0.03), 19 (index 0.1), 20 (index 0.03), 26 (index 0.23), 27 (index 0.23) and 5 items (easy), 

namely 2 (index 0.8), 9 (index 0.77), 12 (index 0.83), 16 (index 0.77), 30 (index 0.77). 

Questions that are in the bad category must first revise them before being submitted to the 

question bank. 

Based on the results of the analysis, seen from the distinguishing power there were 8 questions 

in the bad category (26.66%), 7 questions in the good category (23.33%), 7 questions in the 

good category (23.33%), and 8 questions in the good category. very good (26.66%). One of the 

questions presented is question number 19 as follows: 

"A block is 12 cm long, 6 cm wide, and 4 cm high, then the surface area of the block is…." 

Problem number 19 with competency standards on distinguishing and determining the surface 

area and volume of flat side spaces (cubes, blocks, prisms, and pyramids). While the indicator 

is that students can determine the surface area of the block. This question is included in the bad 

question category, because they cannot distinguish which students can answer the questions 

correctly because they have mastered the material with students who do not master the material. 

A good question can be seen from the level of distinguishing power either or very well with an 

index of 0.41-0.70 or 0.71-1.00 (Rahayu and Djazari, 2016). The good questions consist of 15 

questions, namely questions number 1 (index 0.6), 7 (index 0.53), 8 (index 0.33), 13 (index 

0.33), 14 (index 0.4) , 15 (index 0.4), 16 (index 0.33), 18 (index 0.47), 21 (index 0.53), 23 

(index 0.33), 24 (index 0.33), 25 (0.33), 28 (index 0.53), 29 (index 0.33), 30 (index 0.4). 

Questions that can be entered in the question bank if they are in a good category. Meanwhile, 

questions that are good enough can also see students who do not master the material who happen 

to be able to answer the questions correctly. So, the questions that are not good consist of 7 

questions, namely questions with numbers 2 (index 0.27), 4 (index 0.27), 5 (index 0.27), 6 

(index 0.2), 9 (index 0 , 2), 17 (index 0.27), 26 (index 0.2). So, these questions must be revised 

before being included in the question bank. While the bad items consisted of 8 items, namely 

questions with the number 3 (index 0), 10 (index -0.27), 11 (index 0.07), 12 (index -0.07), 19 

(index - 0.2), 20 (index -0.07), 22 (index -0.2), 27 (index 0). So, these questions must be deleted 

and replaced with new questions in order to be included in the question bank. 

Based on the results of the analysis, it shows that of the 30 questions there are 4 items (13.33%) 

with very good option effectiveness, 15 items (50%) with good option effectiveness, 9 items 

(30%) with poor option effectiveness. , and 2 items (6.66%) with very poor effectiveness of the 

options. Questions that have at most 1 option that do not work are in the good or very good 

category (Rahayu and Djazari, 2016). In line with this, the questions were said to be good if at 

least 5% of the test takers did not choose one cheater. There are 19 good questions (13.33% 

very good and 50% good), namely questions with numbers 2,3,5,6,7,8,9,11,14,15,16,18,20,21, 

24,25,26,28,29. So, questions can be entered into the question bank if they have a good 

category. Whereas in the question where there are 2 options that do not work, then the question 

is categorized as quite good. This can also be seen from the number of test takers at least 5% 

who did not choose the distractor option, so it is a fairly good question. The questions in the 

fairly good category consisted of 9 questions, namely questions with the numbers 
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1,4,10,13,17,19,22,23,30. So, these questions must be revised before being put into the question 

bank. Furthermore, questions with three options that do not work are considered very bad 

criteria. It can also be seen that at least 5% of the test takers did not choose the three distracting 

options. So, there are 2 items that are categorized as very bad, namely with question numbers 

12 and 27. Therefore, questions in the bad or very bad category should be deleted and replaced 

with new questions. 

 

 

CONCLUSIONS AND SUGGESTIONS 

Based on the results of the analysis of the items on the Final Semester Assessment (PAT) questions in 
mathematics class VIII SMPN 2 Bangkinang Kota for the 2019/2020 academic year seen from the level 

of question validity, reliability, difficulty level, distinguishing power, and effectiveness of options, it 

shows that of the 30 PAT questions there are only 14 questions that are said to be valid with a high level 

of reliability. Judging from the level of difficulty of the items, including the questions that are not good, 

this is because there are still questions that are difficult or easy. If it is seen from the distinguishing 

power of PAT questions, it is also a bad question, because there are still 15 questions that are categorized 

as bad, namely 7 items with sufficient distinguishing power and 8 items with bad distinguishing power. 

Then, seen from the effectiveness of the options, it is also included in the bad category, this is because 

there are still 11 items with the effectiveness of the option (distractor) which are in the bad category, 

namely 9 items with bad option effectiveness and 2 items with very bad option effectiveness bad. 

 

So, it can be concluded that the multiple choice questions in mathematics subject for Year End 

Assessment (PAT) class VIII SMPN 2 Bangkinang Kota did not analyze the questions well. Based on 

the results of the quantitative test, it is known that most of the items cannot be used for class VIII PAT 

for the 2019/2020 school year. This is because the requirements for validity, reliability, difficulty level, 

distinguishing power, and the effectiveness of deceiving a question are not fulfilled. So, only a few 

questions can be used. Therefore, in this study it is hoped that the teachers can analyze the items 

properly. If the teacher has analyzed the questions well, then the quality of the items used to measure 

students' abilities is expected to be more accurate. 
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