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Abstract The purpose of this study was to describe the
quality of school exam questions based on the 1-parameter
model, 2-parameters model, and 3-parameters model of the
elementary school examination in Bontomarannu District,
Gowa Regency. This type of research is quantitative
descriptive research. The sample of this study was 237
sheets of elementary school participants' answer sheets.
The data of this study were collected using documentation
collection techniques. Based on the 1-parameter model, in
the aspect of difficulty level, as much as 80% of
elementary school exam items are in the good category,
and 20% are in the bad category. Then on the 2-parameter
model, on the aspect of item discrimination, as much as
55% of elementary school exam items are in the good
category, and 45% are in the bad category. Finally, in the
3-parameter model, in the aspect of the guessing factor as
much as 25% the items of the elementary school exam are
in the good category, and 75% are in the bad category.
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1. Introduction

School exams are activities that are routinely held every
year at school. Examination is one of the important parts of
the education system [1]. Exams are activities that cannot
be separated from measurements. The measurement results
will be the basis or reference in making the assessment.
School examinations are held as an effort to evaluate
whether students have reached the standards of learning
competency and academic knowledge. This is very
important because it is considered as a basis for followers
to a higher class. In addition, examinations can maintain
motivation for students to learn better and base predictions
about the future education and talents of students [2,3].
Examination is carried ou t to measure the successes and

weaknesses of students obtained during the education
process. The accuracy of the results of the examination can
be influenced by various things such as: instrument quality,
scoring accuracy, good supervision, and other factors.

School exams are very closely related to assessment
activities. Assessment is a very important activity in the
implementation of education [4]. In order to make a good
assessment and measurement, a good instrument is needed.
Quality test instruments will provide accurate
measurement results about student success. If the
instrument used is not good, it will produce a measurement
error [5]. Tests as a tool to measure the ability of students to
become very important. The test is a way of assessment
that is designed and carried out to students at a certain time
and place and in conditions that meet certain conditions.
The test is usually given to students after participating in
educational activities during a certain time interval.
Assessment must be supported by good measuring
instruments. The measuring instrument commonly used in
assessment activities in schools is a test. Therefore, a test
instrument must be of quality to support the
implementation of a quality assessment.

Item response theory is one approach used to determine
the quality of a measuring instrument. The main
advantages of Item response theories are having rich
statistical tools to analyze the quality of educational tests
and psychological measurement scales [6]. Item response
theory (IRT) is a probability model that correctly answers
certain abilities in an item parameter [7]. The item response
theory is based on two postulates, first is the ability of a test
participant in a question can be predicted (explained) by
factors called traits, and second is the relationship between
the ability of a test participant and the underlying traits in
an item can explained through a function called the item
characteristics function or item characteristic curve
[8,9,10].

The item response theory corrects the weaknesses of
classical test theory [11]. The item response theory will
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shape the characteristics of items that do not depend on the
characteristics of the test group, test scores that can
describe the ability of the test participants who are not
dependent on the characteristics of the test. In addition,
item response theory is stated based on items rather than
based on tests and provides a measure of accuracy in each
ability score [12]. The models used in item response theory
are logistical models. There are three logistic models,
namely 1-parameter model, 2-parameters model, and
model 3-parameters model. The difference between the
three models is in the number of parameters used in
describing the characteristics of the item.

1.1. Statement of the Problem

School exam questions are a very urgent instrument to
analyze. This is due to the fact that the school exam is an
important activity and gives influence to the graduation of
students. School exams are large-scale activities and are
the obligation of each school. Because of the importance
of the role of the school exam, the quality of the
instruments used in the activity must be clear. This is the
reason for the selection of school examinations to be
analyzed in the implementation of this research.

Although several studies have been conducted related
to the analysis of items in Bontomarannu Subdistrict,
Gowa Regency, but based on observations so far it has
been shown that until now there has not been an analysis
of items using item response theory approaches, especially
in elementary school exam questions. During this time,
the analysis of the questions carried out using only the
classical test theory, and even this is rarely done. The lack
of teacher understanding regarding the analysis of
questions with the modern approach has become an
obstacle that has been felt so far. The lack of
understanding is caused by several things, among others,
the lack of socialization reaching teachers related to item
response theory based analysis techniques, in addition to
the practices carried out so far in schools dominated by
classical test theory. Therefore the results of this study are
considered very important to be a reference in applying the
theory response items in identifying test quality. The
purpose of this study was to describe the quality of school
exam questions based on the 1-parameter model,
2-parameters model, 3-parameters model and describe the
test information funtion of the elementary school
examination in Bontomarannu District, Gowa Regency.

2. Research Method

2.1. Type of Research

This type of research is quantitative descriptive
research, namely the type of research that aims to describe
the condition, symptoms, or certain groups based on
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numerical data obtained from the test results. In this study
the symptoms will be described as the quality of social
science questions used in the primary school examination
in Bontomarannu Subdistrict, Gowa Regency in the
2017/2018 Academic Year.

2.2. Research Sample

The sample of this study was 237 sheets of elementary
school participants' answer sheets. Exam questions consist
of 20 items (15 multiple-choice items and 5 items about
completing). Taking this answer sheet only focused on the
Class II participants. In addition, the answer sheet was
obtained from 5 elementary schools in Bontomarannu
District, Gowa Regency.

2.3. Data Collection Techniques

The data of this study were collected using
documentation collection techniques. This means that the
data is available beforehand at the research location
(schools). The school exam questions analyzed were a set
of questions that had been developed previously by the
organizers of the school examinations, so that the
researchers did not develop the instruments in this study.

2.4. Data Analysis

Data analysis was performed using the item response
theory approach. There are four components that become
the unit of analysis in this study. These components
include: characteristics of items based on model
I-parameter, characteristics of items based on
2-parameters model, characteristics of items based on
3-parameters model, and test information function. In the
1-parameter model the probability of a test participant to
correctly answer a question item is determined by one
item characteristic, namely the level of difficulty of the
item. The function characteristics of the 1P model items
are formulated as follows [12,13,14].

5-8,

P(O)=—2
1+

-]
g"

with,
P; (8): probability answers correctly item i on ability

0

b; : difficulty level parameter of item i
a;: item discrimination

n: the number of items

D: 1,7

e: 2,718

The 2-parameters model is determined by two item
parameters namely item difficulty level and item
discrimination. The 2-parameter logistics model is given
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by the following equation [12].
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with,
P; (@): probability answers correctly item i on ability

0

b; : difficulty level parameter of item i

a;: item discrimination

n: the number of items

D: 1,7

e: 2,718

The 3-parameters is determined by three parameters,
namely: b, , a,, and ¢, with ¢, is a pseudo guess
parameter. This model is stated by the following [12].

gl (E-k)
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with,

P; (@): probability answers correctly item i on ability
0

b;: difficulty level parameter of item i

a;: item discrimination

¢;: psedo guess parameter

n: the number of items

D: 1,7

e: 2,718
3. Results

This study discusses the quality analysis of elementary
school exam questions in Bontomarannu District, Gowa
Regency. The quality of the questions referred to in this
study is the characteristic of test items based on the item
response theory approach. There are three things that
become the unit of analysis in this study, namely the
characteristics of test items based on l-parameter model,
2-parameters model, and 3-parameters model. The results
of the study based on these three things are stated as
follows.

3.1. Characteristics of Items Based on 1-Parameter
Model

This 1-parameter model is a logistic model where only
the level of item difficulty is observed while the item
discrimination is assumed to be the same for all items and
guesses are assumed to be equal to 0. The characteristics
of the items referred to in this section are item
characteristics based on 1-parameter model namely
parameter b or level of difficulty. The results of the
quality estimation of school exam questions are reviewed
from 1-parameter model are presented as follows.

Table 1 presents the characteristics of items based on
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the 1-parameter model. A good b; value or item difficulty
index ranges from -2 to 2 [12]. The value close to the
negative line indicates that the item is too easy, the closer
it is to the positive line, the more difficult the item is. If
viewed from 1-parameter model, the categorization of
school exam questions can be stated that as many as 16
items or about 80% of school exam questions are in the
good category, and as many as 4 items (7,10,15,17) or
around 20% of school exam questions are in the bad
category.

Table 1. Results of 1-parameter Model Estimation
Items a; bi Ci
Item_1 1.14 -1.25 0
Item_2 1.14 -1.37 0
Item_3 1.14 -0.74 0
Item_4 1.14 0.57 0
Item_ 5 1.14 -0.80 0
Item_6 1.14 0.32 0
Item_7 1.14 -2.87 0
Item 8 1.14 0.61 0
Item_9 1.14 -0.18 0
Item_10 1.14 -2.09 0
Item_11 1.14 0.45 0
Item_12 1.14 -0.05 0
Item_13 1.14 -0.88 0
Item_14 1.14 1.35 0
Item_15 1.14 -2.17 0
Item_16 1.14 -0.54 0
Item 17 1.14 -2.87 0
Item_18 1.14 -0.05 0
Item_19 1.14 -1.04 0
Item 20 1.14 -0.44 0

Another thing that can be presented regarding the
quality of school exam items is the item characteristic
curve. The characteristic curve of the item presents
opportunities for certain abilities to correctly answer
certain items. The following presents the characteristic
curve of the item with 1-parameter model.
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Figure 1. The Characteristic Curve of The Item with 1-parameter
Model
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Figure 1 presents the characteristic curve for 20 item
items based on the 1-parameter model. Based on the data
and information, it can be stated that the easiest item is
item number 7. Likewise the most difficult item is item
number 14. More clearly the following is a comparison of
the characteristic curve of the item.

Item Characteristic Curves
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difficult because on the curve it appears that the question
item has a great chance to be answered correctly only on
test participants who are highly capable so that it is said to
be difficult.

3.2. Characteristics of Items Based on 2-Parameters
Model

After obtaining item quality information in
1-parameters model, then the next step is to estimate the

o | . . .
- quality of items based on 2-parameters model. This model
is a logistic model where in addition to the level of item
o J difficulty observed also item discrimination estimation is
done while the guess is assumed to be still equal to 0. The
- results of school exam quality estimation results are
£ o] viewed from the 2-parameters model are presented as
8 follows.
& 3 Table 2 presents the characteristics of items based on
the 2-parameters model. In the 2-parameters model. The
discrimination a; coefficients of good items are between 0
o — 2 [8,13]. If viewed from 2-parameter model, the
categorization of school exam questions can be stated that
o | as many as 11 items or about 55% of school exam
°f T T T T questions are in the good category, and as many as 9 items
4 2 0 2 4 (1,3,5,7,10,12,14,15, 17) or around 45% of school exam
Abilty questions are in the bad category.
Table 2. Results of 2-parameters Model Estimation
Figure 2. Item 7 (easiest) Ttems @ b c
Item 1 2.23 -0.82 0
Item Characteristic Curves Item 2 1.22 -1.23 0
o | Item 3 2.01 -0.50 0
o Ttem_4 0.88 0.74 0
© Item_5 2.94 -0.50 0
° Item 6 0.74 0.50 0
Ttem_7 27.87 -1.35 0
w
£ o7 Item_ 8 0.57 111 0
o
g Item_9 1.22 -0.12 0
[
o P 7 Ttem 10 3.26 -1.16 0
Item 11 0.98 0.56 0
S Ttem_12 2.08 -0.01 0
Ttem_13 1.44 -0.71 0
g Item_14 -0.28 -4.32 0
T T T T
A 9 0 2 4 Item_15 2.22 -1.38 0
Item 16 1.38 -0.43 0
Ability
Ttem_17 2.66 -1.65 0
Item_18 1.66 -0.00 0
Figure 3. Item 14 (hardest)
Item_19 1.06 -1.02 0
Figure 2 and Figure 3 show a comparison between the Ttem 20 077 052 0

ecasiest items with the hardest items. Item 7 is said to be the
ecasiest because the item number 7 has a great chance to be
answered correctly by the low-ability test taker so that it is
said to be easy. On the contrary, item 14 is the most

Another thing that can be described based on the data is
the characteristic curve of the item. The following is
presented the characteristic curve of items with
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2-parameters model.
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Figure 4. The Characteristic Curve of The Item with 2-parameters
Model

Figure 4 shows the distribution of the characteristics of
items totaling 20 items on the school exam. Of all these
items have different characteristics. There are items that
are ideal (good), there are also items that are not good. One
good item is Item 9. The characteristic curve of the item
can be observed as follows.
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Figure 5. Characteristic Curve of Item 9

Figure 5 displays the Item 9 characteristic curve. The
item is one of the good items because it meets the criteria of
2-parameters both the difficulty level and the item
discrimination. In addition, curve lines show the rational
thing that low-ability participants have a low probability of
answering correctly. Conversely, high-ability participants
have a high probability of answering items correctly.

Besides the good items, the analysis of the 2-parameter
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model also found items that were not good. The item is
item 14. As a comparison, the following characteristics
curve Item 14 is presented.
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Figure 6. Characteristic Curve of Item 14

Figure 6 displays the Item 9 characteristic curve. Item 14
is one example of a bad item. Item. The item has a negative
difference power coefficient. This shows that on Item 14,
participants who have low ability actually have a high
probability of answering the item correctly while
participants who have high ability actually have a low
probability of answering the item correctly. This condition
is not very good in carrying out examinations and
assessments.

3.3. Characteristics of Items Based on 3-Parameters
Model

This 3-parameter model is a logistical model where in
addition to the level of difficulty of the item and the
discrimination item observed also controls the guessing
factor. The results of estimating the quality of school
exam questions in terms of the 3-parameter model are
presented as follows.

Table 3 presents the characteristics of items based on
the 3-parameters model. In the 3-parameters model. In a
test item, the value of ¢; (guess) is between 0 and 1. An
item can be said to be good if the value of ¢; is not more
than 1 / k (k is the number of choices) [10, 13]. In the case
of this study, the number of choices in multiple choice
questions was as many as three choices. For that, the cut
of value (c;) is 0.33.

If viewed from 3-parameter model, the categorization
of school exam questions can be stated that as many as 5
(3,9,15,16,19) items or about 25% of school exam
questions are in the good category, and as many as 15
items or around 75% of school exam questions are in the
bad category.
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Table 3. Results of 3-parameters Model Estimation
Items a; b; Ci
Item_1 2.05 -0.94 0.08
Item_2 1.87 -0.24 0.52
Item_3 1.81 -0.59 0.07
Item 4 2.04 0.95 0.20
Item_5 37.61 -0.29 0.23
Item_6 2.58 0.90 0.28
Item_7 25.59 -1.43 0.09
Item 8 21.80 1.29 0.28
Item 9 1.16 -0.29 0.00
Item 10 2.81 -1.48 0.00
Item_11 2.63 0.80 0.22
Item_12 3.14 0.10 0.15
Item 13 3.67 0.09 0.46
Item 14 -0.27 -4.79 0.00
Item 15 1.98 -1.72 0.00
Item_16 1.55 -0.28 0.17
Item_17 245 -2.04 0.00
Item_18 52.65 0.30 0.26
Item 19 1.13 -0.85 0.18
Item_20 2.86 0.61 0.45

In addition to the presentation of the characteristics of
the items described in the previous table, the quality of
school exam items can also be described through an item
characteristic curve. The characteristic curve of the item is
presented with the probability of a certain ability to
correctly answer a certain item. The following is
presented the characteristic curve of the 3-parameter
model.
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Figure 7. The Characteristic Curve of The Item with 3-parameters
Model

Figure 7 presents the characteristic curve for 20 item
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items based on the 3-parameter model. Based on the
results of analysis of items related to guessing parameters
(see Table 3), information is obtained that basically the
items that have the greatest probability of guessing are item
number 2 with the parameter coefficient ¢ of 0.52. This
shows that the item has the probability of a correct answer
with a guess of 52%. The opposite occurs in items
3,9,15,16, and 19 with the parameter coefficient ¢ smaller
than the cut of value and fulfilling the criteria for the level
of difficulty and the item discrimination. This shows that
the item has the probability of the correct answer with
guesses that are less than 33% (0.33 as the cut of value).
Figure 8 and Figure 9 are examples of two items with
different guessing parameters.
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Figure 8. Item 2 (good category)
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Figure 9. Item 3 (bad category)

Figure 8 and Figure 9 are examples of two items that
have different characteristics. Item 3 is an example of a bad
item because it has a high probability of guessing
(exceeding the cut of value). Another thing found in Item 2
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is one example of a good item. Item 2 only has a guess
probability of 0.07. This is certainly very small or less than
the cut of value which is 0.33. In general, only 5 items have
good quality in the 3-parameters model. These items are
Item 3, Item 9, Item 15, Item 16, and Item 19.

4. Discussion

4.1. 1-Parameter Model

After conducting the data analysis stage for the results of
the research that has been stated in the previous description,
then to interpret the results of the research in this section, a
discussion of three research questions has been described
previously. The first research question in this study was
related to the quality of school exam questions in terms of
the 1-parameter model. Empirical findings show that as
many as 16 items or 80% of school exam questions are in
the good category, and as many as 4 items or as much as 20%
of school exam math questions are in the bad category.

Theoretically, The 1-parameter model only centers on
the difficulty level of the item [15]. The level of item
difficulty is often associated with the ability of the
respondent with the difficult level of the item, namely there
are items that are difficult, there are items that are medium,
and there are easy items. easy to difficult, items that are too
easy to give poor results are classified as items that are not
good, as well as items that are too difficult will also give
poor results and certainly are in the bad category [16]. The
value of b; or a good item difficulty index ranges from -2 to
2. The value that approaches the negative line indicates that
the item is too easy, as well as getting closer to the positive
line indicating that the item is getting harder [12]. Based on
the study, 16 (80%) test items used in the primary school
examination in Bontomarannu Subdistrict, Gowa Regency
were in a good category based on the 1-parameter model.

4.2. 2-Parameters Model

The second research question in this study was related to
the quality of school exam questions in terms of the
2-parameter model. Empirical findings indicate that as
many as 11 items (55%) the school exam questions have
good discrimination item and there are 9 items (45%)
school exam questions that have different items that are not
good.

A good item is an item that can distinguish participants
who control the material with those who lack mastery of
the material. A good item is an item that can distinguish
participants who mastery of the material with those who
lack mastery of the material. Good items can be answered
correctly by participants who are highly skilled, and
answered incorrectly by low-ability participants [17].

Discrimination of items have relevance to the abilities of
participants. The discrimination parameter is used to
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distinguish the level of ability of the test participants [18,
19]. If an item has good discrimination, then it can be used
further to estimate the level of ability of the participant and
is worth considering as a calibrated measurement scale [20].
If the various views are related to the results of this study, it
can be explained that in the 2-parameter model, as many as
11 items (55%) in the elementary school examination in
Bontomarannu Subdistrict, Gowa Regency has been able to
distinguish the ability of the test participants well.

4.3. 3-Parameters Model

The third research question in this study related to the
quality of school exam questions in terms of the
3-parameter model. Empirical findings indicate that only 5
items or 25% of school exam questions are in the good
category and meet the 3-parameter criteria, and as many as
15 items or 75% of school exam questions are in the
category of not good or 3-parameter criteria.

The main characteristic of the 1-parameter model is the
estimation of the guess factor (¢;). Guessing is one of the
problems studied in multiple choice tests [21, 22, 23]. This
is very important because guesses can have an impact on
increasing measurement errors [23]. Therefore, each test
item in the implementation of a school exam is expected to
have the smallest guess of the foctor. The results of this
study found that only five items or around 5% met the
criteria of the 3-parameter model. This shows that the
3-parameter model is not suitable with the results of the
assessment data on the primary school exam in
Bontomarannu Subdistrict, Gowa Regency.

Empirically in the findings of this study shows that most
items have a high guessing factor so that they can increase
the measurement error until the results of the assessment
obtained are of less quality. It is based on that the main
purpose of the test is to measure the student's real ability.
But sometimes it happens in the case of multiple choice
students answer not because of their knowledge, but
because it only looks for luck by guessing the answer
choices. In addition, it was found that the teacher instructed
students to fill in all the answers and not leave blanks or
leave items without answers. Such conditions will certainly
have an impact on the increased measurement error.
Therefore the best measurement is a reduction which has
the smallest error.

5. Conclusions

Based on the 1-parameter model, in the aspect of
difficulty level as much as 80% of elementary school
exam items are in the good category, and 20% are in the
bad category. Then on the 2-parameter model, on the
aspect of item discrimination, as much as 55% of
elementary school exam items are in the good category,
and 45% are in the bad category. Finally in the
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3-parameter model, in the aspect of the guessing factor as
much as 25% the items of the elementary school exam are
in the good category, and 75% are in the bad category.

The advice presented in this study is to analyze the
quality of the questions, especially those that have broad
or large-scale coverage such as school examinations, it is
recommended to use the item response theory approach.
To obtain quality items in the question development
process, it is expected to consider the parameters used in
the item response theory, given the advantages of
response theorem items that are independent of both the
item characteristics, and the ability characteristics.

As a suggestion for the development of question items in
the future, the teacher must write the items carefully with
attention to various aspects, namely: material, construction
and language. For example for the material aspect, the item
must be in accordance with the competency indicator we
want to measure, for the construction aspect, the item must
be clearly instructed for example: clear graphs, clear
formulas, clear images and clear formulations. For aspects
of language, the development of items must pay attention
to aspects of the correct language such as no double
meaning and do not contain biased sentences. Some of
these things are very important so that the item questions
developed can measure students' real abilities and can
distinguish between students who master the content of the
material being tested with students who lack mastering the
content of the material being tested.
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