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ABSTRACT

Item analysis is a process in which both students' answers and test questions are evaluated in
order to determine the quality of the items and the test as a whole in the standardized and
objective evaluation of student performances. Evaluation is needed to define how much the
participants' learning outcomes have changed from their beginning abilities to their abilities after
completing the educational process. This research examines the items' quality from a quantitative
standpoint. The aims of this study are to determine the difficulty index, item discrimination,
distractor effectiveness, and reliability of the final semester test for Chemistry Subject Class X
MIPA SMAN 1 Wonosegoro, Boyolali Regency. The research was carried out at SMAN 1
Wonosegoro, Boyolali Regency, using a quantitative descriptive technique. This study's
population consists of response data from all 212 students in class X MIPA Chemistry throughout
2019/2020, 2018/2019 and 2017/2018 academic years. Documentation techniques are used to
collect data. The data was analyzed quantitatively with the ANATES 4.0.9 version. According to
the findings, in three consecutive academic years, the difficulty index was medium means is good
because it is neither too complex nor too simple. Item discrimination is acceptable and meets the
standards of sufficient, good, and exceptional. The distractor effectiveness was functions and the
reliability value in the Academic Year of 2017/2018 was sufficient at 0.45, but it was high at 0.62
and 0.78 in the Academic Year of 2018/2019 and 2019/2020. The finding of this study item
analysis is a crucial process in creating tests. This is about the impact of the accuracy of students'
scores on test quality.

Keywords: Items Analysis, Chemistry, SMAN 1 Wonosegoro, ANATES 4.0.9.

INTRODUCTION the testing and evaluation process [1]. Italy is

. . ) also working on a significant project in Genoa
Teachers in Indonesia are given the ) ]
o ) ] to improve the skills of teachers from several
responsibility of evaluating the quality of the

o . primary and secondary schools to apply
question instrument for students by asking o )
) . . ) standard and objective student achievement
guestions or implementing acceptable, rational, ) . _
o . o evaluations in a systematic way [2].
and scientific policies based on criterion

. This indicates that learning evaluation is
standards. In Ghana, the same thing

o . a crucial activity in the education system.
happened. The teacher is given a central role in

Because of its importance, evaluation has
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become an intrinsic aspect of the learning
process [3]. As aresult, teachers must be well-
versed in testing techniques to evaluate
students' development in a reliable and valid
way [4]. The purpose is to measure and
identify the level of change that occurs in order
to achieve specified goals and to know the
quality of the test [5].

A good quality test must have well-
constructed items that enable teachers to
accurately measure students' abilities [6]. At
least three criteria should be included,
encompassing practicality, reliability, and
validity [7]. The operating budget, time limit,
implementation, and test scoring system are
all examples of practicality [7]. In terms of
reliability, the test result should provide
consistent results under a variety of conditions
[8]. While the validity of a test is the amount to
which it measures only what it is designed to
reliability
dependability and validity refers to the ability of

measure [9]. So, refers to
a test to measure what should be measured in
relation to the learning goals or competences
to be achieved [10].

In the process of implementing
evaluation activities, there are two types of
testing techniques: testing and non-testing.
The testing technique is the most commonly
employed by schools in Indonesia to
determine the success of the teaching and
learning process. Generally, Indonesian
teachers apply tests, specifically called
summative tests, to evaluate students at the
end of the learning process.

To find out the quality of the items, the
teacher must first analyze the items. A well-
test helps the teacher to evaluate students'

understanding of specific content delivered in

class in an accurate and systematic way [4].
Iltem analysis is the process of collecting,
summarizing, and analyzing data from
students responses in order to evaluate the
test items quality and determine whether or
not items are of sufficient quality to include in
a test [4]. An item analysis enables identifying
the quality of Multiple-Choice Questions
(MCQs) based on reliability, validity, Difficulty
Index (DI), Item Discrimination (ID) and
Distractor Effectiveness (DE) [11].

(MCQs) is the most commonly used
tool for assessing the knowledge capabilities
of students. Meanwhile, the first part of an
MCQ is called the stem, and it contains the
problem or question while the second part is
called the response and it contains a list of
potential explanations [12]. Using a
benchmark modified to the opinion Likert, or
popularly known as the scale Likert, interpret
the effectiveness of the distractors based on
these results are if the four answers to the
question fraud work properly, the question has
a very good distractor effectiveness criterion.
If there are three distractors that work well, it is
good. If there are two distractors that work
well, it is enough. If only one item distractor
works well, the problem-distracting. The last
one, if the four distractors do not function well,
is not good [13].

The difficulty index is one of the
question tools. The percentage of students
who think an item is easy or difficult is known
as the difficulty index [14]. The difficulty index
is better known by the symbol P, which stands
for "proportion” [15]. A good item that can also
be seen from its item discrimination is the
ability to differentiate between high-ability and

low-ability students and ranges between 0 and
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1 [13]. An item test can reach its ideal index
when high achievers answer correctly more
often than low achievers [16]. And if the value
of D is negative, everything is not good. So
items that say a negative D value should be
discarded [17].

SMAN 1 Wonosegoro was chosen to be
the object of research because neither teacher
nor other researchers had analyzed the items.
This analytical activity is required to determine
the students' ability to understand the subject
over a specified period of time. Because
providing evaluations on the final semester,
testis required to determine students' capacity
to master the content and track their learning
progress. Item analysis is one of the methods
for determining the quality of the test and can
be used as a factor in determining whether or
not any of the questions will be used in future

periods.

METHOD

The design in this study uses a
guantitative approach and uses quantitative
Quantitative

descriptive  methodologies.

research is conducted by collecting
information or using a structured list of
guestions to generate quantitative data in the
form of numbers. The results of this study were
determined by analyzing the questions in
terms of difficulty index, item discrimination,
distractor effectiveness, and reliability then
were analyzed by using ANATES 4.0.9
version.

The index difficulty is determining the
percentage of students who correctly answer
[18]. This definition is comparable to [19],
who states that "difficulty index refers to the

percentage of students who think an item is

easy or difficult.” The index of difficulty has
three ranges to interpret, resulting in the

value of index difficulty are as follows [8].

Table 1. Classification of index difficulty.

No P Criteria
1 0.0-0.3 Difficult
2 0.3-0.7 Sufficient
3 0.7-1.0 Easy

ltem discrimination represents a
question test's capacity to distinguish
between outstanding and non-outstanding
students [18]. For the item discrimination,
there are five criteria of interpretation for the

resulting numbers are as follows [13].

Table 2. Classification of item discrimination

No ID Criteria
1 <0 Very Bad
2 0.0-0.2 Bad
3 0.2-0.35 Medium
4 0.35-0.7 Good
5 0.7-1.0 Very Good

Another characteristic of item analysis
is distractors. Only multiple-choice exams
can be used to analyze this characteristic. At
least 5% of the respondents must choose a
distractor, especially those who are low
achievers [20]. To find out the reliability of the
test were analyzed for three aspects:
substance, construction, and language or
culture. Cronbach alpha was used to
quantitatively analyze the relationship
between item score and total score.

In this study, the objective of
quantitative descriptive research is to explain
a condition that will be researched with the

help of another literature study, which can


https://www.ijhsr.org/IJHSR_Vol.4_Issue.7_July2014/30.pdf
https://pubmed.ncbi.nlm.nih.gov/22755376/
https://www.google.co.id/books/edition/Dasar_Dasar_Evaluasi_Pendidikan_Edisi_3/j5EmEAAAQBAJ?hl=id&gbpv=1&dq=Dasar-dasar+Evaluasi+Pendidikan&printsec=frontcover
https://books.google.co.id/books?hl=id&lr=&id=twJsqoAFsNcC&oi=fnd&pg=PR1&dq=Developing+and+Validating+Multiple-Choice+Test+Items+(3rd+ed.)&ots=oax5UtgHfS&sig=n96pUxtvp2wc6y6G5BU-b5asVOk&redir_esc=y#v=onepage&q=Developing%20and%20Validating%20Multiple-Choice%20Test%20Items%20(3rd%20ed.)&f=false
https://doi.org/10.21831/pep.v22i1.15609
https://www.google.co.id/books/edition/Language_Testing_and_Assessment/NdfVngEACAAJ?hl=id
https://books.google.co.id/books?hl=id&lr=&id=twJsqoAFsNcC&oi=fnd&pg=PR1&dq=Developing+and+Validating+Multiple-Choice+Test+Items+(3rd+ed.)&ots=oax5UtgHfS&sig=n96pUxtvp2wc6y6G5BU-b5asVOk&redir_esc=y#v=onepage&q=Developing%20and%20Validating%20Multiple-Choice%20Test%20Items%20(3rd%20ed.)&f=false
https://www.ijhsr.org/IJHSR_Vol.4_Issue.7_July2014/30.pdf
http://staff.uny.ac.id/sites/default/files/pendidikan/didik-setyawarno-spdsi-mpd/panduan-spss-22-untuk-penelitian-pendidikan.pdf

346 N. Nuroini, et. al., Item Quality Analysis of ..........

strengthen researchers' assumptions in the
data analysis process based on the current
state of the object and in drawing a
conclusion, so that the item can be
determined as a matter of good quality or vice
versa. The data was collected in the form of
text items for the final semester test of
Chemistry Subjects for Class X MIPA at
SMAN 1 Wonosegoro, Boyolali Regency, on
three sets of questions that were tested in
different years with different students for
three consecutive academic years, namely
2019/2020, 2018/2019 and 2017/2018.

RESULTS AND DISCUSSIONS

Table 3. The amount of MCQ in Chemistry for
students in grades X MIPA at SMAN 1
Wonosegoro, Boyolali Regency.

Academic Amount of  Amount of
Year Students Item
2017/2018 57 40
2018/2019 63 35
2019/2020 92 40

According to Table 3, 212 respondents
were collected from all class X MIPA SMAN
1 Wonosegoro, Boyolali Regency, throughout
the course of 3 academic years.

The quantitative analysis carried out in
this study aims to determine difficulty index,
item discrimination, distractor effectiveness,
and reliability of the items in the Class X MIPA
subject at SMAN1 Wonosegoro, Boyolali
Regency. In the current study, in the academic
years 2017/2018 and 2019/2020, there were
40 questions. While there were 35 questions
in 2018/2019, butonly 34 could be used
because 1 question didn't have an answer
key.

Table 4. Classification of difficulty index

Academic year

Criteria 2017/ 2018/ 2019/
2018 2019 2020
(%) (%) (%)
Easy 40 38.1 5
Sufficient 60 58.8 67.5
Difficult 0 2.9 27.5

From Table 4 above, the majority of the
40 test items are acceptable in terms of index
difficulty. In the academic year of 2017/2018,
16 items (40%) include easy criteria, 24 items
(60%) included sufficient criteria. In the
Academic Year of 2018/2019, accounting for
13 items (38.1%) include easy criteria. 20
items (58.8%) include sufficient criteria and 1
item (2.9%) include difficult criteria. And in the
academic year of 2019/2020, 2 items (5%)
namely in easy criteria, 27 items (67.5%) is
most sufficient criterion and 11 items (27.5%)
with difficult criteria.

There should be 25% easy items, 50%
sufficient items, and 25% difficult index in the
ideal test [21]. According to the findings, the
test package does not have a proportional
index difficulty. A well-constructed item
cannot be too easy or difficult [19]. However,
the difficulty index on the test must be
If the

questions are getting more difficult, there will

dominated by sufficient criteria.

be fewer test-takers who correctly answer the
questions. So, a good question should be a
medium difficulty index.

These findings are in accordance with
those of other research e.g. Karimah et al.,
[29], Reza et al., [31], Hasanah et al., [32]
have attempted to find out index difficulty
of chemistry lessons for senior high school
were more sufficient than other categories

items. Nevertheless, the portion among easy,
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sufficient, and difficult indexes is not
balanced. These results could be
explained. Cognitive variables can influence
the index of difficulty [22]. Comprehending,
coding, transitioning, scrutinizing, and
working memory are all cognitive variables
that influence index difficulty measurement
[23].

In addition to the index of difficulty,
there are several categories for quality
assessment of the item analysis, as shown in
table 3 below this. The item discrimination of
these questions was included in the bad
criteria for 2 consecutive academic years,
2017/2018 and 2018/2019. For the
next academic year 2019/2020, the item
discrimination of questions was included in

the good criteria.

Table 5. Classification of item discrimination.

Academic Year
2017/ 2018/

Criteria
2018 2019 2022001?%
(%) (%)
Very Bad 12.5 8.8 12.5
Bad 32.5 32.3 25
Medium 27.5 32.3 20
Good 22.5 20,5 35
Very Good 5 5.9 7.5

From the Table 5 above, the item
discrimination in the academic years of
2017/2018 have D value of 22 items (55%)
however, 11 items (27.5%) of them should be
revised. For the Academic Year of 2018/2019
is 20 items (58.7%), which means the "D" is
good, but there needs to be a revision in the
items with medium criteria in 11 items
(32.3%). And for the item discrimination in the
academic year of 2019/2020 has a proportion

of 25 items (62.5%) is good, however 8 items

(20%) of them should be revised first. It must
be revised for items with bad criteria, and
items of very bad criteria must be eliminated.

When viewed from the pattern of
student answers in the 2017/2018 and
2018/2019 academic years, there are several
factors that affect the results of item
discrimination each year because there are
some test takers who are uncertain about the
answer because there are several empty and
multiple answers to questions. Meanwhile, in
the academic year of 2019/2020, the
percentage of item discrimination included in
the good criterion. Questions like these are
ideal because they can identify students'
talents [16]. Hence, the majority of the items
are accepted and can be used as an item
bank. There are a few things that should be
revised.

Negative “D” (very bad criteria), simply
means that students of lower ability guess at
the correct answer  without really
understanding it [24]. In the current study,
there are some very bad results criteria in
three academic years in a row. Items with
negative D decrease the test's validity and
should be eliminated from the question group
[24]. The most likely explanation was a
wrong key, confusing question framing, or
generalized poor student preparation [13].

These findings in the academic years
of 2017/2018 and 2018/2019 are comparable
to other studies e.g. Maharani [28], Karimah
et al., [29], Manfenrius et al., [30] presented
more than half of the items in this study
qualified as good discrimination indexes.

The Table 6 below, the quality of the
distractor in three consecutive academic
years (2017/2018; 2018/2019; 2019/2020) is
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effective with the percentage each year in a
row is 26 items (65%), 22 items (64.7%), 36
items (90%).

Table 6. Classification of distractor
effectiveness
Academic Year

Criteria 2017/ 2018/ 2019/

2018 2019 2020

(%) (%) (%)
Not Good 15 8.8 25
Poor 20 26.5 7.5
Enough 30 23.5 27.5
Good 15 11.8 275
Very Good 20 29.4 35

Criteria for the interpretation of the
distractor effectiveness a question, namely, 0
means not good; 1 means poor; 2 is enough;
3 means good, and 4 means very good,"
writes by [25]. A good question, according to
this statement, has at least two distractors.
Distractors with enough, good, and very good
criteria can be used again in future tests,
however questions with poor and not
good criteria are rejected, meaning that the
guestion should be corrected first or replaced
with another distractor. The functioning of the
distractors influences the level of difficulty of
the question because if one or two distractors
are not working effectively, the difficult index
difficult/

extremely difficult) since the chance of

value will decrease (towards
students answering correctly decreases [27].

According to Maharani [28] research,
distractors are effective in 80%. This relates
to the 92.5% on the index difficulty with
moderate criteria. A comparable result was
found in Hartati [33], with distractors
being effective of 53% with index difficulty

being 50%. In contrast, Iskandar [9] found

that the distractor function value of 11.1%
because the index difficulty of the difficult
criteria dominated as much as 57.5%. The
index difficulty of the question is influenced
by the functioning of the distractors because
if one or two distractors are not working
effectively, the difficult index value will
decrease (towards difficult/extremely difficult)
since the chance of students answering

correctly decreases [9].

Table 7. Results of Reliability Test

Academic .Va.“.Je Interpretation
Year Reliability (r?)

2017/2018 0.45 Low

2018/2019 0.62 Low

2019/2020 0.78 High

The reliability coefficient, which can be
found in Table 7 below, was 0.45 in the
Academic Year of 2017/2018 and 0.62 in the
academic year of 2018/2019 is low or
unreliable meaning that it should not be used
in future exams. The reliability coefficient of
0.78 in 2019/2020 is a high criterion
meaning that the questions are reliable and
can be used in exams. With 5 criteria, the
reliability coefficient ranges from 0 to 1. If the
test results show the construct reliability is
0.7, the items are said to have a reliable

construct [26].

CONCLUSION

The ANATES 4.0.9 version results
provide evidence that generally, these items
are good items. However, some items had to
be revised and eliminated or replaced with
other items and could be used in tests or
saved for future testing. These poor items

may influence the students' level of
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understanding and challenging materials or
topics, which may have an impact on the
difficulty index. Item discrimination and
distractor effectiveness can be influenced by
ambiguity in the options or even the key
answer, ambiguity of instructions and the
number of question items and participants
analyzed. Although the fact that this study
has some advantages, it also has some
limitations, such as the study's limited
variables and data. These findings may be
useful to teachers or test creators as advice
for making changes to the way they create
test items. Various researchers should add
other techniques of analyzing test items to
compare the outcomes in future studies.
Other researchers should finish the study

with qualitative analysis to get more in-depth

results.
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