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Abstract: This study aims to analyze the characteristics of the items based on the classical
test theory approach. This research is exploratory research with a quantitative approach.
The data used in this study were data from the 2015 Science Subject National Examination
for Junior High School in Daerah Istimewa Yogyakarta (DIY) province. The samples
taken in this study were 9054 students. Test takers are grouped into high groups and low
groups based on the total score obtained. Estimation of item parameters using Excel and
QUEST. The results of the analysis show that based on the classical test theory approach,
the average item difficulty level P) in the high group is in the easy category, while in the
low group, it is in the medium category, the average item differential index (#}p;s) shows
that the test ability to distinguish students with high abilities and low abilities in both the
high and low groups is in the unfavorable category; and the reliability coefficient of the
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Introduction

Evaluation is part of a series of activities to improve
the quality and productivity or performance of an
institution in implementing its program (Mardapi,
2012). Measurement and assessment are important steps
or actions that must be taken to carry out evaluation
activities because all evaluation actions must be
preceded by measurement and assessment activities.
Measurement is the process of giving numbers that are
expected to show students' abilities about a subject;
While assessment is the activity of interpreting or
describing measurement results.

In the measurement process, a measuring
instrument is required. This measuring instrument
provides information about a person's position in the
measured attribute, so that to obtain measurement
results that can describe the actual measurement results,
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test (p) in the high group has high reliability, and the low group has perfect reliability.
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a measuring instrument with a high level of validity and
reliability is needed. Correspondingly, (Retnawati, 2016;
Widiatmo et al., 2019) the condition of an instrument is
said to be suitable for use as a measuring instrument if it
is based on empirical facts and theoretical reasons to
produce conclusions. A good instrument is an
instrument that can produce data and provide accurate
information so that the information obtained from the
measurement results describes the actual ability of
students.

In particular, educators can measure the extent of
students' abilities and understanding of learning using
tests. Giving tests is an essential factor in achieving
learning goals (Ali & Istiyono, 2022; Anggoro et al., 2019;
Cohen & Swerdlik, 2009; Kaplan & Saccuzzo, 2009). A
test is said to be good if it has good items on the
questions given. There are many types of questions in
the test: complete, multiple-choice, true-false, open-
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ended, short answer, and descriptive or persuasive. To
measure the quality of the items listed in the test, item
analysis is essential to ensure that the quality of the items
is relevant to standards and the quality of constructive
alignment in designing the test.

An important goal of analyzing questions is to
produce good quality questions by reviewing the
questions given, to help identify deficiencies in the test.
This can confirm students' abilities and understanding
of the material studied (Anastasi & Urbina, 1997; Aiken,
1997; Hussin et al., 2018). Analysis of test items can help
improve understanding and can predict several criteria,
such as the validity and reliabilty of a test (Murphy &
Davidshofer, 2005). One test that is worthy of analyzing
the quality of the questions is the national examination
test. The quality of national exam questions plays a very
important role in efforts to identify students' mastery of
competencies and their difficulties (Retnawati et al,,
2017).

The results of the national examination in 2015
until the last in 2019 are still used as standards in
determining the graduation of students, therefore the
question preparation team must be able to compile
instrument question items so that they have a high level
of validity and have good differentiation. A good
condition is not to have a tendency to influence
respondents to choose certain responses. In addition, the
data must also be reliable, so that the instrument is able
to produce data that is also reliable (Sugiyono, 2011);
Ardi et al.,, 2023). The results of the 2015 SMP/MTs
National Examination in DIY province placed science
subjects with the second lowest score after Mathematics,
with an average science score of 48.08 and an average
score in mathematics of 45.06. Therefore, it is necessary
to analyze what is best used so as to be able to measure
the ability of students.

The activity of analyzing question items is the
process of collecting, summarizing, and using
information from students' answers to make decisions
about each assessment. The implementation of the
analysis can be done in two ways, namely based on the
approach of classical test theory (CTT) and item
response theory (IRT). The CTT calculates scores based
on the items that subjects answer correctly on the test
(French, 2001; Hu et al., 2021). Classical test theory (CTT)
has been widely developed for 20 decades (Embretson &
Reise, 2000). Although CTT has the disadvantage of
being examinee sample dependent and item sample
dependent (Fan, 1998; Hambleton, Ronald K
Swaminathan, 1985; Hambleton, R. K Swaminathan &
Rogers, 1991; Hambleton et al., 2000; Lord, 1980) to this
day CTT is still mainstream among psychologists and
educationalists, as well as other fields of behavioral
studies. Analysis of question items based on empirical
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data with a classical theory approach, namely item
difficulty level, difference index, and reliability test.

The difficulty level of the item symbolized by P is
one of the parameters of the question item which is very
important and useful in terms of analyzing a test. This is
because by looking at the grain parameters, it will be
known how good the quality of a question item is. If P;
is close to 0, then the problem is too difficult, while if P;
is close to 1, it indicates the problem is very easy, so it
must be discarded. This happens because these items are
not able to distinguish the abilities of a student and
another student (Retnawati, 2016).

The difficulty level of a question item is the
opportunity to correctly answer a question at a certain
ability level which is generally or usually expressed in
the form of an index. This difficulty index is generally
expressed in the form of proportions whose magnitude
ranges from 0.00-1.00. Allen & Yen (1979) state that
generally the item difficulty index of a question should
be located in the interval 0.3 - 0.7. At this interval,
information about the student's abilities will be
maximally obtained. When designing the index of
difficulty of a test device, it is very necessary to consider
the purpose of preparing the test device.

The calculation of this difficulty index is performed
for each item question. To determine the difficulty index
of an item on a multiple-choice test device (dichotomous
scoring), the following equation is used (Nitko, 1996).

p =25 1)
N

with:

P, = proportion of correct answers to a particular
question item (difficulty level)

2. B = the number of test takers who answered correctly
N = The number of test takers who answered the item

The greater the P value, that is, the greater the
proportion of the test takers in answering correctly, the
question is considered easy. The smaller the P-value, the
more difficult the problem. A good question should not
be too easy or too difficult (Aldyza & Andani, 2018).

In classical test theory, the difficulty level of the
questions depends on the ability of the examinees. For
highly skilled examinees, question points are easy. For
low-ability examinees, the question points become
difficult. In the easy question items, it appears that the
examinee's ability is high. Meanwhile, on difficult
question items, the ability of the examinee becomes low.
Therefore, the difficulty level of the question items does
not fully describe the size of the characteristics of the
actual question items, but rather the average ability of
the group of examinees.
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Question differentiating power is an index value
that indicates the ability of question items to distinguish
groups of high-ability and low-ability examinees. The
distinguishing power of an item of this question is based
on the test results of one group so the discriminating
power does not necessarily apply to other groups. The
differentiating power index ranges from -1.00 to 1.00.
The higher the value of the discriminating power of the
question, the better the problem.

To determine the distinguishing power of the
problem, a discrimination index, a biserial correlation
index, a biserial point correlation index, and an
alignment index can be used. In the item analysis in this
study, only the biserial point correlation index was used.
Its correlation coefficient for a test item is determined by
the formula:

o =[)?1—)?] p1 @)
pbis = |75 1 \[1-p,

Where:

Tppis is biserial point correlation coefficient, X; is a
continuous variable, X; is the average X score for the test
taker who answered correctly the item, X is the average
X score, s, is the standard deviation from the X score,
and p; is the proportion of the test takers answering the
item correctly.

In an item in the test, the differential power index is
called good if the value is greater than or equal to 0.3.
The distinguishing power index of an item that is small
in value will cause the item to be unable to distinguish
students with high ability and students with low ability
(Etobro & Fabinu, 2017; Jailani & Almukarramah, 2020;
(Retnawati et al., 2017).

In an instrument used for data collection, the
reliability of the test result scores is very useful
information in test development. Mehrens & Lehmann,
(1973) states that reliability is a degree of consistency
between two measurement results on the same object,
even though using different measuring devices and
different scales.

In education, measurements cannot be directly
made on the traits or characters being measured. This
characteristic or character is abstract and can be
measured through an indicator. This makes it difficult to
obtain a stable measuring instrument to measure a
person's characteristics. This stability is said to be
reliable. Prove the reliability of measuring instruments
in the form of a value that can be done using statistical
calculations. This value is commonly called the
reliability coefficient.

The reliability coefficient can be interpreted as an
index of the reliability or stability of measurement
results. A reliable measuring instrument will provide a
stable measurement result (Lawrence, 2019) and
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consistency (Mehrens & Lehmann, 1973). This means
that a measuring instrument is said to have a high-
reliability coefficient when it measures the same thing,
so the results are still the same or close to the same even
though it is measured at different times.

Allen & Yen (1979) stated that a test is reliable if the
observation score has a high correlation with the actual
score. Furthermore, it is stated that the reliability
coefficient is the correlation coefficient between two
intensity scores obtained from the measurement results
using parallel tests. Thus, a test is said to be reliable if the
measurement results obtained are close to the actual
conditions of the test takers.

The reliability (p) of a test is generally expressed
numerically in terms of coefficients of -1.00 < p < £1.00.
A high coefficient indicates high reliability. Conversely,
if the coefficient of a test score is low then the reliability
of the test is low. If the reliability is perfect, then the
reliability coefficient is #1.00. The expectation is that the
reliability coefficient is positive.

Reliability is also related to measurement error.
High reliability means that it shows a small error in
obtaining measurement results. The greater the
reliability of an instrument, the smaller the
measurement error, and vice versa, the smaller the
reliability of the score, the greater the measurement
error. Reliability can be calculated by the alpha
coefficient, in (Crocker & Algina, 1986) defined as
follows:

n _ M] ©)

Information:
n = number of question items, ,,
0;%= score variance per question item,

sz = total score variance

Based on the problems that have been described,
one solution to determine the quality of national
examination tests is to analyze the characteristics of the
test items using a classical test theory approach, so that
items can be produced that have good quality and are
reliable.

Method

This research is an exploratory study that uses a
quantitative approach in order to estimate item
parameters on the test device. For data adequacy, this
study used data from the results of the National
Examination for Natural Science Subjects of Junior High
School DIY Province in 2015. The instrument used was
the Science National Examination questions, which
consisted of 40 multiple-choice questions. The number
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of test takers was 16765 people, then for needs analysis,
a sample of 9054 students was taken. Analysis of item
parameters difficulty (P) was performed with Excell,
and analysis of different power indexes (7,;s) and score
reliability (p) using the QUEST program.

Result and Discussion

The results of this study are intended to describe the
characteristics of UN question items for junior high
school science subjects for the 2015 academic year. The
scores of students science scores in the National Science
Examination can be seen in Table 1. The maximum score
obtained by the examinee is 40.00, the minimum score is
8.00, and the average score of participants can answer
the questions correctly as many as 27 questions, with a
median score (middle score) of 28.00 and a standard
deviation score of 7.83.

Table 1. Student score statistics of national examinations
natural science subjects SMP/MTs DIY

Statistics Student Grade Score
Mean score 27.06
Standard deviation 7.83
Minimum score 8.00
Maximum score 40.00
Median 28.00

To analyze the characteristics of the items, the data
is divided into high and low groups based on the total
score obtained. Furthermore, the 40 items on the
national science exam were then analyzed for their
difficulty level, item discriminating power index, and
reliability index, the results of which can be seen in Table
2. Meanwhile, to look at the characteristics of the
questions based on the number of difficulty levels and
the discriminating power of the questions in the high
group and low test takers can be seen in Figures 1 and 2.

Table 2. High Group and Low Group Item Parameter

Summary
Group Item parameters Question criteria
High group P =0904 Easy
Tppis = 0.133 Not good
P =0.990 High reliability
Low group P =0416 Medium
Tppis = 0.143 Not good
p__ =1.000 Perfect reliability

From table 2, it can be seen that the characteristics
of the items in the high group have an average level of
item difficulty that is quite easy but not good at
differentiating the abilities of the test takers, but on the
other hand in the low group, the average item difficulty
level is in the medium category and also has poor grain
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discrepancy. however, both groups have high-reliability
coefficients.
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Figure 1. High group and low group item difficulty

40

30

20

Number of Items

10

0

good not good
‘ m High group 2 38
‘ Low Group 1 39

Figure 2. High group and low group difference power

Based on Figures 1 and 2 above, it is known that the
test takers in the high group answered the test questions,
while the test takers in the low difficulty group were in
the medium category, and there were even 8 questions
in the difficult category. This follows research that has
shown that questions should not be too easy or too
difficult, because questions that are too easy can reduce
students' interest (stimulation) in learning, whereas
questions that are too difficult can make students less
interested in learning enthusiastic (Aldyza & Andani,
2018).

Characteristics of Test Items in High Groups

Based on Table 3, the results of the analysis of item
characteristics in the high group obtained the difficulty
level of the question items that were in the difficult
category did not exist, questions that were classified as
medium as many as 4 points (10%), namely questions
number 3, 23, 36, 38 (0.3 < P <0.7), and questions that
were classified as easy as many as 36 points (90%) (P >
0.7) which means that almost all test takers in the high
group could answer the questions correctly. In general,
the average difficulty level of the grain (P ) in the high
group of 0904 is in the easy. If further explored
questions in the high group that has a moderate level of
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difficulty (0.583) one of them is chemistry problem

number 23.

Table 3. Item Parameters Based on Classical Test Theory in High and Low Groups

item High Group Low Group

p Category Tpbis Category P Category Tpbis Category
1 0.979 easy 0.120 not good 0.360 medium 0.080 not good
2 0.998 easy 0.010 not good 0.680 medium 0.280 not good
3 0.553 medium -0.040 not good 0.345 medium 0.170 not good
4 0.998 easy 0.040 not good 0.337 medium 0.180 not good
5 0.951 easy 0.110 not good 0.307 medium 0.150 not good
6 0.993 easy 0.040 not good 0.434 medium 0.190 not good
7 0.982 easy 0.070 not good 0.360 medium 0.160 not good
8 0.982 easy 0.090 not good 0.618 medium 0.190 not good
9 0.918 easy 0.200 not good 0.273 difficult 0.080 not good
10 0.892 easy 0.170 not good 0.371 medium 0.170 not good
11 0.984 easy 0.110 not good 0.404 medium 0.130 not good
12 0.960 easy 0.130 not good 0.260 difficult 0.100 not good
13 0.993 easy 0.060 not good 0.403 medium 0.210 not good
14 0.952 easy 0.190 not good 0.220 difficult 0.060 not good
15 0.938 easy 0.170 not good 0.270 difficult 0.090 not good
16 0.965 easy 0.160 not good 0.306 medium 0.080 not good
17 0.945 easy 0.110 not good 0.392 medium 0.160 not good
18 0.865 easy 0.160 not good 0.329 medium 0.100 not good
19 0.949 easy 0.140 not good 0.379 medium 0.130 not good
20 0.838 easy 0.230 not good 0.197 difficult 0.120 not good
21 0.962 easy 0.100 not good 0.392 medium 0.110 not good
22 0.883 easy 0.190 not good 0.431 medium 0.110 not good
23 0.583 medium 0.320 good 0.273 difficult 0.070 not good
24 0.949 easy 0.120 not good 0.783 easy 0.160 not good
25 0.925 easy 0.150 not good 0.454 medium 0.160 not good
26 0.977 easy 0.090 not good 0.636 medium 0.200 not good
27 0.957 easy 0.070 not good 0.729 easy 0.200 not good
28 0.999 easy 0.000 not good 0.778 easy 0.330 good
29 0.859 easy 0.240 not good 0.351 medium 0.120 not good
30 0.994 easy 0.060 not good 0.521 medium 0.230 not good
31 0.975 easy 0.080 not good 0.567 medium 0.210 not good
32 0.861 easy 0.240 not good 0.274 difficult 0.080 not good
33 0.856 easy 0.230 not good 0.341 medium 0.080 not good
34 0.836 easy 0.070 not good 0.416 medium 0.150 not good
35 0.936 easy 0.180 not good 0.333 medium 0.120 not good
36 0.581 medium 0.320 good 0.191 difficult 0.050 not good
37 0.963 easy 0.070 not good 0.585 medium 0.230 not good
38 0.689 medium 0.200 not good 0.555 medium 0.050 not good
39 0.948 easy 0.170 not good 0.319 medium 0.100 not good
40 0.793 easy 0.160 not good 0.455 medium 0.140 not good
Average 0.904 easy 0.133 not good 0.416 medium 0.143 not good
Reliability 0.990 Very high 1.000 Perfect

23
A. CHy (metana)
B. CFC (frcon)
C. Ha (hidrogen)
D. He (helium)

Figure 3. Question Number 23 about the Name of Chemical
Compounds. (Source, Junior high school natural science

23, Bahan kimia yang digunakan sebagai gas pendorong pada produk pewangi ruangan adalah ...

national examination questions, 2015)

From Figure 3, it can be analyzed that the factors
that cause students to have difficulty answering
questions are methane, hydrogen, and helium which are
gaseous and are part of CFCs. Students do not master
the nomenclature of compounds and their parts
according to their actual functions.

Based on the results of the analysis for the different
power indexes of the question items, it was found that
the question items that had good difference power were
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2 points (5%), namely questions number 23 and 36 (s
> (0.3), and the question items that were classified as bad
as many as 38 points (7;s< 0.3), which means that the
high group of questions could not distinguish the
abilities of the upper and lower group participants. In
general, the average grain difference power (7,;5) in the
high group of 0.133 is in a bad (not good) category.

The estimated reliability of the test score is seen
from the reliability of the QUEST output item of 0.990
which shows the level of accuracy and consistency of
participants in the high group in answering the
questions is very good. Qualified for reliability 0.990 >
0.700 (high reliability).

Characteristics of Test Items in the Low Group

Analysis of the characteristics of items in the low
group can be interpreted as the difficulty level of the
question items that are in the difficult category as many
as 8 points (20%), namely questions number 9, 12, 14, 15,
20, 23, 32, and 36 (p < 0.3), as many as 29 questions
(72.5%) which have a moderate level of difficulty (0.3 <
p £ 0.7), and as many as 3 points (7.5%) which are
relatively easy, namely questions number 24, 27, and 28
(p > 0.7). In general, the average difficulty level of grain
(P) in the low group of 0.416 is in the medium category.

Furthermore, the analysis in the low group
obtained the results of 8 questions that are classified as
difficult consisting of 4 physics questions, namely
numbers 9, 12, 14, and 15; Chemistry questions consist
of 2 questions, namely numbers 20 and 23, and 2 biology
questions, namely questions number 32 and 36. The
following is displayed one item that is classified as
difficult, namely point 9:

9. Waktu yang diperlukan untuk bergetar dari A~ B~C - B - A
adalah 2 sckon dengan jarak A — C = 6 em. Frekuensi dan
amplitudo getaran bandul tersebut adalah ...,

A. 0,5Hzdan 3cm
B. 0,5Hzdan 6cm
C. 1,0Hzdan 6cm
D. 2,0Hzdan 12 cm

Figure 4. Question Number 9 about Simple Pendulum Swings
(Source, Junior High School Science National Examination
Questions, 2015).

Based on the results of the analysis, the factors
causing students' difficulty in solving the above
questions are lack of understanding of concepts, namely (1)
students do not understand the concept of frequency, (2)
students do not understand the concept of amplitude, so
students will be fooled into answering other answer
choices besides the Answer Key (A). The next question
that has the most difficulty (0.191) is biology problem
number 36:

October 2023, Volume 9 Issue 10, 7837-7844

36. Saat intensitas dan jumlah cahaya yang mencapai daun cukup tinggi, serta tersedia air yang
cukup di sekitar tanaman maka tanaman akan merespon keadaan tersebut dengan cara ...
A. menggiatkan fotosintesis
B. mengurangi fotosintesis
C. menggiatkan respirasi
D. mengurangi respirasi

Figure 5. Question number 36 about the process of respiration
and photosynthesis in plants. (Source, Junior High School
Science National examination Questions, 2015).

From Figure 5, the results of the analysis, the factors
causing students' difficulties are students' lack of
understanding of respiration and photosynthesis in
plants. Based on the results of the analysis of the
different power indexes of the question items, it was
found that the question items that had good difference
power were 1 item (2.5%), namely question number 28
(Tppis > 0.3), and the question items that were classified
as bad as many as 39 points (97.5%) (1ppis < 0.3), which
means that in the low group, the question could not
distinguish the ability of the upper group participants
and the lower group. In general, the average point
difference power (7p;s) of 0.143 is in the easy category.
The estimated reliability of the test score is seen from the
reliability of the QUEST output item of 0.990 which
shows the level of accuracy and consistency of
participants in the low group in answering the questions
is very good and meets the reliable requirements of 1.00
> (.70 (perfect reliability).

Conclusion

Based on the results of the analysis of the
characteristics of the UN Science question items in 2015
using a classical test theory approach, the level of
difficulty and differentiating power of the questions is
influenced by the ability of the group. For the high-
ability group, the question points become easy and for
the low-ability groups, the question items become
difficult. From the 40 questions analyzed, the average
difficulty level (P) of the high group in the easy category
(0.904) and the low group in the medium category
(0.416), the average difference power index ( 7pis )
indicating that the ability of the test to distinguish high-
ability and low-ability students in both the high group
(0.133) and the low group (0.143) was in the not good
category, and the reliability coefficient (p) of the high
group test (0.990) has high reliability and the low group
(1,000) has perfect reliability.
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