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This study aims to determine the quality of the mathematics test items at high school
in terms of validity, reliability, differentiation, difficulty level, and distractor effectiveness. This study is an evaluation type of research with a quantitative approach. The
subjects in this study were 44 class XII students of SMKN 3 Kuningan and 39 class
XII students of SMAN 1 Jalaksana. The results show that the majority (96.67%) of
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can be concluded that the Mathematics Test Questions at SMKN 3 Kuningan are of
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INTRODUCTION
Assessment is one of the five main tasks of teachers in learning, done by collecting and
processing information to measure the achievement of student learning outcomes. Gronlund
and Linn interpret assessment as a systematic process that collects, analyzes, and interprets
information to decide how far the student or a group of students achieve their learning goals
either in knowledge aspect, attitude, or creativity (Kusaeri & Suprananto, 2012). Assessment
can also be interpreted as collecting proof using some instruments, which can also be used to
decide whether the assessor can be recommended as competent or not (Setiawan, 2018). Thus,
it can be concluded that assessment is a process of collecting information that can be done
after the learning process to increase the student’s achievement in the learning process.
The activity of assessing learning needs to be done to measure the level of success of a
student as a student. The goal of assessment is to know student’s will of learning in cognitive,
affective, and psychomotor (Sukanti, 2011). Another goal of assessment is getting information
about the student’s learning process and the goals of teaching itself (Ratnawulan & Rusdiana,
2015). Therefore, the purpose of the implementation of the assessment of student learning
outcomes is to measure students’ success in mastering predetermined competencies and measuring the extent of the level of the student’s understanding of the learning material delivered
by the teacher. Thus, each teacher must assess the mastery of knowledge possessed by students during the learning phase in school. Besides, teachers must participate in the creation of
evaluation methods for student learning outcomes and the analysis of student learning outcomes. One of the tools for assessing teachers as educators is their ability to assess learning.
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Given the importance of placing assessment in learning, teachers as evaluators are required to be able to understand and make assessment tools. One of the assessment tools in
the learning process is a test. Testing is a technique widely used in education. Goodenough
(Baskoro, 2018) defines a test as a task or a series of tasks given to an individual or group of
individuals with the intention of comparing their skills with each other. One of the assessment
methods used to assess student learning outcomes is the exam. Students should be given tasks
as part of the test method to monitor and measure their actions.
It can be considered a good test if the tests are valid and reliable. This means that in
terms of preparation, it has met the rules of writing questions, both in terms of construction,
substance, or material aspects. Each item should have content validity. This means that the
evaluation tool actually contains the material to be measured so that the conformity between
the evaluation tool and the content of the material that should be measured is actually displayed in the preparation of the questions. In addition, an assessment tool has high reliability
if it shows the accuracy of the results. In other words, the person being tested will get almost
the same score if he is tested again with the same test equipment.
In order to measure students’ actual abilities, the test kites to measure students’ learning
outcomes must meet high-quality test qualifications. A higher-quality test instrument can capture students’ abilities as individuals or as a group and provide accurate data. This can assist
teachers in improving the quality of their students’ learning.
To obtain a quality test, a teacher needs to carry out an item analysis. Item analysis is
one of the important activities in test development to get quality questions. The goal is to
examine each item in order to obtain quality questions before use. In addition, the objective of
question analysis is also useful for improving the quality of the items by revising the questions
and removing ineffective questions (Kusaeri, 2014). Thus, assessing student learning outcomes
or the test can describe a sample of behavior and produce objective and accurate scores.
There are three prerequisites for the assessment or test instrument to be valid (Kusaeri
& Suprananto, 2012). A test is said to be valid if it can measure what you want to measure.
The consistency of measurement results is referred to as reliability. This means that if a student’s answer to the test is tested repeatedly, it will produce consistent results, whereas the
usable is related to the practical meaning of the test procedure.
In assessing learning outcomes, the tests are expected to describe behavioral samples,
produce objective and accurate scores (Iskandar & Rizal, 2018). According to Suryabrata, a
good test is must be standardized, objective, and discriminatory (Suharman, 2018). The test
must be standardized, which means that each student must receive the same treatment in
terms of test material, scoring, and interpretation of test results so that students who receive a
certain score in one location will receive the same score for students on the spot. The test
must be objective, which means that one teacher will assess the same test-taker as another
teacher. Furthermore, the test must be discriminatory, which means it must be able to detect
differences in a symptom found in each student.
The test is said to be a good question if it meets the requirements such as eligibility,
level of difficulty, distinguishing power, pattern distribution of answers, and the relationship
or correlation of each item with the overall score (Wijayanti, 2020). To find these things, an
assessment activity is needed through item analysis which aims to obtain information about
questions that have met the requirements of good questions.
Not all tests used are good tests. Research on item analysis has been carried out; for
example, Maryanes et al. (2018) showed the results of research on the analysis of the quality of
the Mathematics final examination items, namely most (80%) of the items were declared invalid. The reliability coefficient ranges from 0.0824 < 0.70. This question means that it includes questions that have very low reliability. The difficulty level obtained results 37% in the
medium category and 63% for the difficult category. The difference power got 67% bad question category, 10% good question category, 23% enough question category. This is also supCopyright © 2021, Jurnal Penelitian dan Evaluasi Pendidikan, 25(1), 2021
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ported by Hamimi et al. (2020), who analyzed the Mathematics Exam items for Class VII Odd
Semester in the 2017/2018 academic year. The result of the research was that most of the
questions used were invalid because there were questions that had low validity, and some were
even very low. In addition, this question also has a low degree of reliability or can be said to be
unreliable. The results of research conducted by Tilaar and Hasriyanti (2019) show that (1) for
the type of multiple-choice questions, few questions (16.67%) had very good quality so that
the questions could be saved for reuse. As many as 50.00% of the questions still need to be
revised, and 33.33% have very bad quality, so that they cannot be stored in the question bank.
(2) For the type of description questions, 40.00% of the items had good quality, 40.00% of the
items needed revision, and 20.00% of the items had poor quality. This study indicates that the
majority of the questions did not meet the criteria for good questions and must be revised.
Based on interviews with several mathematics teachers at SMKN 3 Kuningan, one of
the favorite schools in Kuningan Regency, teachers usually took questions from various mathematics books in compiling tests, both for practice and final semester assessments. However,
the results obtained from the test are still many students who get scores below the SKM (Skor
Ketuntasan Minimal/Minimum Completeness Score). In fact, the teachers at the school already
have good educational qualifications, and the school has adequate facilities and infrastructure.
It means that there is a possibility that the student's learning outcomes do not describe
the actual situation regarding students' abilities. A learning result is obtained using a test that
does not describe a student's learning achievement. It may be the score of each student that
higher or lower than the actual ability. The results of this study will provide erroneous information about the achievement of learning outcomes. Therefore, the quality of the test is one
of the factors that need to be addressed in learning evaluation activities. In addition, many
teachers still do not pay attention to the quality of the items because they have not analyzed
the items, so the items used cannot detect whether the questions have met the criteria or not.
From the aforementioned statement, it can be seen that teachers pay less attention to
the principles in assessing student learning outcomes (Zuhera et al., 2017), causing the learning
outcomes to be out of sync with the students' abilities. This will be risky if the assessment of
learning outcomes is not in accordance with students' abilities. Thus, the researchers wanted
to know the quality of the mathematics test items used at SMKN 3 Kuningan.
RESEARCH METHOD
This study is an evaluation research. In this study, the researchers evaluate the items
contained in the Mathematics Module Class XI book SMKN 3 Kuningan, which aims to determine the quality of the items in terms of validity, reliability, difficulty level, discriminating
power, and deceptive effectiveness. The subjects in this study were 44 students of class XII of
SMKN 3 Kuningan and 39 students of class XII of SMAN 1 Jalaksana. The average score for
the math test at SMKN 3 Kuningan is 32.3, and the average score for the math test at SMAN
1 Jalaksana is 48.3. Thus, the overall math test average score is 39.8.
In this study, the target population was all items of mathematics module for class XI
SMKN 3 Kuningan. The available population was all of the items in the mathematics module
for class XI published in 2019. The sample consisted of 30 multiple-choice questions drawn
from each chapter. In choosing 30 items, the researchers adjusted it to the test time of 120
minutes.
The data obtained from this study are quantitative data and data from instrument validation by an expert or expert judgment. The quantitative data in question are data obtained from
students' responses or answers to the questions given to be analyzed in terms of quality. The
sources of data in this study are validators or experts (expert judgment) and students. To assess whether the test instrument was valid or not, the researchers asked three validators or experts to assess it.
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The technique used by researchers in collecting data is the documentation technique.
The researchers collected documents in the form of test sheets taken by the mathematics module and student answer sheets, and the validation results from the expert judgment (expert
judgment). This documentation aims to determine the quality of the items contained in mathematics textbooks.
………………….....….…… (1)
...…………..…..............…… (2)
|

|

…….. (3)
..................…...........…….... (4)

..………….......... (5)
Content validation analysis uses the CVR (Content Validate Ratio) formula, namely
Formula (1), as suggested by Lawshe (Azwar, 2019). Meanwhile, the reliability analysis uses the
Spearman-Brown Formula (2) (Azwar, 2019). The difficulty level of the items will be analyzed
using Formula (3) (Jannah et al., 2021). The item difference was analyzed using Formula (4)
(Jannah et al., 2021). The effectiveness of the trickster was analyzed using the Formula (5)
(Rahayu & Djazari, 2016).
FINDINGS AND DISCUSSION
The results of this study were obtained from students' responses and analyzed using the
Anates program, which included reliability, difficulty level, discriminating power, and the effectiveness of questioners. The expert's assessment was analyzed for validity in order to obtain
a content-valid test. The results and discussion are elaborated as follows.
Validity
Validity is a concept that measures the extent to which the test can measure what should
be measured. The test is valid if it can reveal data from the variables appropriately and does
not deviate from the actual situation.
Content validity is defined as the degree to which a test's content is reasonable or relevant, as determined by a qualified panel's objective analysis or expert judgment (Azwar, 2019).
This validity refers to the degree to which the test has proof of the content's validity as determined by logical analysis or the test's logic. The query indicator was used to change each item's
content validity. After the instrument in the form of a test is assessed by experts or expert
judgment and calculated using the CVR formula, the results of the content validity are shown
in Table 1.
The data in Table 1 show the validation results by the expert that 3.33% (1 item) are declared as invalid questions, and 96.67% (29 items) are stated as valid questions with a CVR value of 1. When compared with the results of the research by Maryanes et al. (2018), Hamimi et
al. (2020), and Tilaar and Hasriyanti (2019), the results of the research on the mathematics test
items are better because most of the items (96.67%) are valid.
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Table 1. Result Content Validity Analysis
Category

Number of Items

Valid

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29

Invalid

30

Number of
Questions
29

Percentage

1

3.33%

96.67%

Thus, it can be concluded that the mathematics test questions at SMKN 3 Kuningan are
of good quality because most (96.67%) are declared contentedly valid by experts. This means
that most of the items are in accordance with the competency indicators to be measured. In
other words, the test is structured based on the content of the material being evaluated. The
question points contain relevant content and do not go beyond the boundaries of the learning
objectives. As for the follow-up to the results of the analysis of the mathematics test items
taken from the Mathematics book of Class XI SMKN 3 Kuningan, namely valid items, they
are entered into the question bank and can be reused for learning outcomes tests, while invalid
items are declared as failed questions should be thrown away.
Reliability
From the analysis of the Anates program, the reliability coefficient of the test is 0.90.
According to Fraenkel et al., if an instrument can be said reliable, that is, when the SpearmanBrown reliability coefficient is more than 0.70 (ri > 0.70) (Yusup, 2018). This means that the
test results meet a high level of consistency, so the assessment results of the same test-taker
using the test repeatedly will show the same results. This means that this mathematics test is of
good quality when viewed from the point of view of the reliability of the questions.
One of the characteristics of the high-reliability questions is that the test used consists
of the number of valid questions as the result of the validity analysis. Arifin (2013) states that a
reliable test is if it has a high coefficient and low standard error of measurement. Problems
with very high reliability mean that the test can show consistent results if tested repeatedly on
a test taker as long as the aspects measured in the test taker have not changed. Compared to
the results of previous studies that obtained low reliability, this math test has a better degree of
consistency so that the test is consistent and reliable to use as a measuring tool. When compared to the results of previous studies, Maryanes et al. (2018) obtained very low reliability,
while Hamimi et al. (2020) obtained a low or unreliable degree of reliability, this mathematics
test has a better level of constancy so that the test is consistent and reliable to be used as a
measuring tool.
Level of Difficulty
The level of difficulty is related to how many or at least students answer the questions
correctly. The difficulty of a question in a test is seen from the ability of students to answer
the question, not from the assumptions of the teacher who compiled the questions. Because
questions that are difficult or easy for teachers are not necessarily difficult or easy for students
(Wijayanti, 2020). In order to find out the difficulty level of an issue, it is necessary to calculate
the difficulty index. The difficulty index ranges from 0.00 to 1.00 (Zein & Darto, 2012). The
smaller the difficulty index obtained, the more difficult the question is for students to answer,
and vice versa. In principle, the average score obtained by the testee on the item in question is
called the item difficulty level (Sumiati et al., 2018). The description of the difficulty level
analysis results using the Anates version 4.0.9 program is presented in Table 2.
Table 2 shows that most of the questions (70%) had medium difficulty, a few questions
(6.67%) are very easy, and a few questions (20%) are difficult, and (3.3%) are very difficult. A
good question is one that is not too easy or not too difficult (Arikunto, 2013). Problems that
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are too easy will not stimulate students to solve a more difficult problem, and questions that
are too difficult will result in a loss of enthusiasm when working on the problem because the
questions presented are beyond their ability.
Table 2. Results of Difficulty Level Analysis
Difficulty Category
Very easy
Easy
Medium
Difficult
Very difficult

Number of Items
10, 22
1, 3, 4, 5, 6, 7, 9, 11, 13, 14, 17, 18, 19,
20, 21, 25, 26, 27, 28, 29, 30
2, 8, 12, 15, 16, 23
24

Number of Questions
2
21

Percentage
6.67%
0%
70%

6
1

20%
3.33%

Compared to the research results of Maryanes et al. (2018), which obtained 67% difficult questions, the results of Tilaar and Hasriyanti (2019) show that 46.67% of the questions
are categorized as difficult, so this math test shows an enhancement. Compared to the results
of previous studies that obtained 67% of difficult questions, this math test shows an increase.
Most of the items used in this study had an ideal difficulty level, namely in the medium category. It can be concluded that the questions contained in this math test are of good quality.
Questions that have a moderate level of difficulty can be stored in the question bank for
reuse in other tests. As for the easy and difficult items, three possible follow-ups can be done:
items are discarded and not reused in the next test; researching or tracing back what causes the
items are so easy to answer or too difficult to answer by students. Then improvements were
made so that the items could be reused. Easy items can be reused in loose tests with the aim
that most test-takers pass the test. In contrast, difficult items can be reused in very strict tests,
usually selection tests, so that they can be stored in a bank as a separate question.
Discriminating Power
Discriminating power, namely the level of ability of the items, can distinguish between
smart students (students who have mastered the material) and less intelligent students (students who have not mastered the material). Like the degree of difficulty, the discriminating
power also has an index called the discriminating power index (DP). To find the discriminating power of a problem, it is necessary to calculate the index of discriminating power. The
discriminatory index ranges from 0.00 to 1.00 (Supriadi et al., 2019). The higher the discriminant index of an item, the better it is at distinguishing between intelligent and less intelligent
students (Kusumawati & Hadi, 2018). Based on the analysis of discriminating power using the
Anates program, the research results were obtained, as presented in Table 3.
Table 3. Results of Discriminatory Power Analysis
Category Discriminating
Power
Very good
Good
Enough
Bad
Very bad

Number of Items
1, 3, 6, 9, 13, 18, 19, 25, 26, 27, 28, 29
2, 4, 5, 7, 11, 12, 14, 16, 17, 20, 21, 22, 30
8, 15, 23
10, 24
-

Number of
Questions
12
13
3
2
0

Percentage
40%
43.33%
10%
6.67%
0%

Table 3 shows that most (83.33%) items have good discriminating power. Only a few
questions (16.67%) were poorly differentiated. That is, most of the questions can show the
difference between high-ability students and low-ability students. In this case, smart students
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or students in the upper group answered more correctly, while less smart students or students
in the lower group mostly could not answer the questions correctly.
When compared to the results of the research by Maryanes et al. (2018), which obtain
67% of the distinguishing power in the poor/bad category, 10% in the good category, 23% in
the sufficient category, the research results of Tilaar and Hasriyanti (2019) show that 10% results are in a bad category (negative), 26.67% in the poor category, so this math test shows an
increase. Most of the items used in this study have the ability to differentiate between students
who are smart and less intelligent students. It can be concluded that the questions contained in
this math test are of good quality.
Problems with excellent, good, and sufficient discriminating power can be put in the
question bank for reuse. However, questions that are categorized as sufficient if they want to
be reused must be revised first. Meanwhile, questions that have bad or bad distinctions should
be discarded or revisited. There may be several reasons that allow the item not to show differences in student abilities, including having two or more correct answers, not having the correct answer, the measured competency is not clear, the bully does not function, the material
asking questions is too difficult so that many students answer the original -casual, or most students are good at misconceptions or misinformation in understanding questions. Therefore,
questions with poor discriminatory power should be reviewed and corrected for reuse in other
tests.
Deceptive Effectiveness
In the analysis of multiple-choice items, the effectiveness of distractors is one of the
requirements for an item to be said to be of good quality. A good item is the one which the
deceiver is chosen evenly by all test takers who answer wrongly (Arifin, 2013). A good distractor is chosen by 5% of the total number of test-takers (Arikunto, 2013) and good distractors
affect the result of the test to differentiate the upper group students from the lower ones
(Hartati & Yogi, 2019). On the other hand, bad items are those in which the test taker unevenly selects the cheater. Based on the results of the decoy effectiveness analysis, the data in
Table 4 are obtained.
Table 4. Results of Confusing Analysis
Quality of Swag
Very good
Good
Enough
Bad
Very bad

Number of Items
6, 11, 14, 20, 21, 24, 25, 27, 28
1, 2, 4, 5, 7, 12, 17, 18, 23, 30
3, 8, 9, 10, 13, 16, 19, 26,
22
15, 28

Number of Questions
9
10
8
1
2

Percentage
30%
33.33%
26.67%
3.33%
6.67%

Table 4 shows that the items most (90%) of the cheaters functioned properly. Few
(10%) of cheaters are not functioning properly. Seen from the effectiveness of the distractor,
this math test question is included in a good quality question compared to the research results
of research by Tilaar and Hasriyanti (2019), which has 23.33% distractors in the less category
and 20.00% in the poor category. Thus, most of the items in this math test have choices of
answers that functioned properly.
According to Arikunto (2013), it was followed up after analyzing the items in terms of
the effectiveness of the deceiver, namely: cheaters are accepted because they are categorized as
good. This means that all distractors on an item have been chosen by 5% of the total number
of test-takers; the bully is rewritten for not being good. This means that the deceiver has not
performed its function properly (chosen by less than 5% of test-takers) and was rejected because the cheater is not good. This means that the test taker is not chosen at all (0%).
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Quality of Question Items
After analyzing the items based on the validity, reliability, difficulty level, discriminating
power, and tricking effectiveness, the next step is to draw conclusions on the quality of each
item. In drawing these conclusions, the researchers use four aspects: validity, difficulty level,
discriminating power, and deceptive effectiveness. The reliability aspect is to determine the
level of consistency or consistency of an item as a whole. Therefore, reliability is not used in
determining the quality of each item.
Table 5. Distribution of Overall Question Item Quality Analysis Results
The Quality of the
Items
Good
Enough
Bad

Number of Items
1, 4, 5, 6,7, 9, 11, 14, 17, 18, 20, 21, 25, 27, 29
2, 3, 8, 12, 13, 19, 23, 26, 28, 30
10, 15, 16, 22, 24

Number of
Questions
15
10
5

Percentage
50%
33.33%
16.67%

Based on the results of the analysis of the quality of the mathematics test questions as a
whole, it was found that most (83.33%) items were classified as good quality questions by
fulfilling the four criteria for good items, namely valid, had a moderate level of difficulty, had
good discriminating power and trickster works fine. This is supported by the results of the
reliability analysis with the reliability coefficient of the test of 0.90, which means very high.
As for the items that are not of good quality or fail, the cause should be traced. This is
very useful for teachers in compiling questions in order to get good quality. Table 6 presents
the causes of the failure of the mathematics test items seen from the aspects of validity, difficulty level, discriminating power, and deceptive effectiveness.
Table 6. Causes of Question Item Failure
The Cause of the Failure of
the Item
Validity
Level of difficulty
Discernment
Deceptive Effectiveness

Number of Items
30
2, 8, 10, 12, 15, 16, 22, 23, 24
10, 24
15, 16, 22, 28

Number of
Questions
1
9
2
4

Percentage
3.33%
30%
6.67%
13.33%

From Table 6, it can be seen the cause of the drop in good quality items. Dissimilarity is
not recommended because the difficulty index is either too low or too high (Rahmat et al.,
2020). This means items that are too difficult or too easy cannot discriminate between smart
students and less smart students, so they do not have good discriminating power. In addition,
discriminatory power can be affected by distractors. The distractor is said to be effective if the
test taker chooses it from the lower group. Otherwise, if the test taker chooses it from the
upper group, it means that the distractor is not functioning properly. In other words, the test
items cannot discriminate between smart and less smart students.
CONCLUSION
In terms of the quality of the question items contained in the Mathematics Module of
Class XI SMKN 3 Kuningan book, the results of the analysis of the samples representing each
subject are most (96.67%) of the items declared valid in content by the expert. This means
that most of the items are in accordance with the competency indicators to be measured. The
test has very high reliability (0.90). This means that the test results meet a high level of consistency. The items have the ideal difficulty level. Most of the questions (70%) had medium
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difficulty, a few questions (6.67%) were very easy, and a few questions (20%) were difficult,
and (3.3%) were very difficult. Most (83.33%) items had good discriminating power. Only a
few questions (16.67%) had poor differentiation. This means that most of the questions were
able to distinguish high and low-ability students. Most (90%) of the items had functional answer choices. Only a few questions (10%) had the answer choices not working properly. Overall, this study can be concluded that the Mathematics Test Questions at SMKN 3 Kuningan
are of good quality.
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