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Perangkat tes yang baik digunakan untuk mengukur kemampuan akademik
siswa. Bagi siswa SMA kelas akhir, kemampuan ini diukur dengan soal Ujian
Sekolah Berstandar Nasional (USBN). Penelitian ini bertujuan untuk
menganalisis karakteristik butir soal USBN biologi dan menganalisis butir soal
yang sulit dan tidak baik. Jenis penelitian ini adalah deskriptif eksploratif
dengan pendekatan kuantitatif dan kualitatif. Analisis data kuantitatif dilakukan
menggunakan teori tes klasik dan teori respon butir dengan model 1 parameter
logistik. Analisis data kualitatif dilakukan dengan mendeskripsikan butir soal
sulit dan tidak baik menurut teori tes klasik. Data dikumpulkan melalui

dokumentasi respon jawaban dari 193 siswa. Hasil menunjukkan bahwa
menurut teori tes klasik, butir soal memiliki rata-rata tingkat kesukaran 0,525
dikategorikan sedang dan rata-rata daya beda butir 0,124 dikategorikan baik.
Berdasarkan teori respon butir, rata-rata tingkat kesukaran diperoleh -0,00029
dikategorikan sedang. Estimasi uji reliabilitas sebesar 0,51 dikategorikan
sedang. Hasil analisis kualitatif menunjukkan butir yang termasuk kategori sulit
yaitu pada materi Jaring makanan dalam ekosistem, sistem saraf, dan sistem
ekskresi manusia.
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ABSTRACT

A good test instrument is required to measure students’ academic abilities. For final-year students, this ability is
measured by USBN tests. This study aimed to analyses the characteristics of biology test items in the National
Standardized School Examination (USBN) and analyses item tests categorized as difficult and poor. Type of
study was descriptive exploratory with quantitative and qualitative approaches. Quantitative data analysis was
performed using the classical test and item response theories with 1 logistic parameter model. Qualitative data
analysis described why such question items are categorized as difficult and poor according to the classical test
theory. The data were collected by using documentation of the answers of 193 students. The study results show
that, according the classical test theory, Biology USBN item tests had the average difficulty index of 0.525
(moderate category) and the average of discrimination index obtained is equal to 0.124 (good category). Based
on the item response theory, the mean difficulty index was -0.00029 (moderate category). The reliability test
estimation result was 0.51, categorized as moderate. The qualitative analysis result showed that items
categorized as difficult are the food web in the ecosystem, nervous system, and human excretion system.

1. INTRODUCTION

Assessment is a vital part of education. Assessment and measurement are closely related to
evaluation. Assessment in education is the process of data collection through measurement using
measuring apparatus and information processing to determine the learning outcome achievements of
students. The assessment aims to discover the ability and success of students in achieving predetermined
learning outcomes (Almaleki, 2021; Anderson et al, 2001). Education goals are achieved if the
implementation follows the government provisions. One of which is by following the student assessment
regulation issued by the government. Assessment following the Regulation of the Minister of Education
and Culture (Permendikbud) No. 23 of 2016 is that learning outcomes are assessed in tests, observation,
assignments, or other necessary forms. Educators’ learning outcome assessment is used to measure and
discover the competence achievement of students, improve the learning process, and rearrange the
improvement report of daily, mid-term, end-term, end-year, and end-grade learning outcomes (Hussin et
al,, 2018; Kurniawati & Sundawa, 2019). The government’s learning outcome assessment is conducted in a
national exam or other necessary forms. Previous researcher suggests that an integrated assessment
process can determine student abilities and monitor developments in achieving learning outcomes (Elvira
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& Hadi, 2016). Assessment is provided as a reference to improve learning quality (Laila Puspita, 2019;
Putra et al., 2021). One of the assessment methods in learning is evaluating learning outcomes.

Learning outcome evaluation is an effort to measure education quality. A means of evaluation is
by holding the National-Standardized School Examination (USBN) from primary school to high school and
equivalent levels in 2018. The National-Standardized School Examination (USBN) was held to fulfill the
mandate of Law No. 20 of 2003 concerning the National Education System. USBN aims to nationally assess
graduate competencies (in Indonesian, Mathematics, and Science subjects), comparability between
schools, regions, and years in the subjects tested. The USBN score is a consideration for mapping the
education unit quality, selecting the next education level, and determining student graduation from an
education unit (Herkusumo, 2011; Sappaile & Pristiwaluyo, 2019). USBN functions as the graduation
determinant of students from an education unit. The measurement instrument commonly used in
education comprises tests and non-tests. Tests of USBN questions are measurement instruments that
provide information on cognitive characteristics. According to previous research measurement using tests
can estimate possible errors from participant responses on the said test (Kartowagiran et al., 2018;
Santoso, 2018). In ensuring the test to illustrate the actual subject’s achievement or ability, quality tests
are necessary.

Quality tests are challenging to produce. It takes special abilities from the test maker and other
measurement techniques to help produce quality tests. In examining a test series quality in various
aspects, question item analysis is required. The primary goal of question item analysis is to have
information on the characteristics of each question item or empirical analysis (Erguven, 2013; Jannah et
al, 2021; Santoso, 2018). CTT utilizes measures of item characteristics, item difficulty and item
discrimination, the values of which are dependent upon the distribution of examinee proficiency within a
sample. The quality of the test as a whole will be determined on the basis of some coefficients for
reliability and validity. In IRT framework the item characteristics are decided based on values taken by
the parameters of the model chosen for the item response. The parameters are estimated from the
samples chosen for the item analysis. Based on the values taken by the parameters for each item, the
quality of the item will be decided (Ashraf, 2020; Hu et al., 2021; 0. A. & E.R. 1,, 2016).

As an education unit, high school will have its success observed from the evaluation outcomes of
its students. One of the learning outcome evaluation forms in high school is the National-Based School
Exam. The exam score illustrates the achievement of competency standard completeness and learning
quality implemented by teachers. Therefore, the test instrument should be representative in measuring
each student’s achievement aspect. One of the subjects in USBN is Biology. Biology is a science studying
living things and their life processes from various aspects or symptoms displayed by nature. (Asmat &
Naz, 2020; Etobro & Fabinu, 2017). Students' learning difficulties in Biology subjects are also caused by
low learning intensity, teacher-centered teaching strategies and facilities and learning facilities and
infrastructure that do not support the Biology learning process (Fauzi & Mitalistiani, 2018; Muspikawijaya
et al, 2017). In its implementation, the National-Standardized School Examanition (USBN) is created
shortly, where teachers do not master an excellent development technique of quality questions regarding
the arrangement of a good instrument, particularly the emphasis on discrimination index and difficulty
index. Hence, in discovering quality USBN questions, a study is required concerning item characteristics or
Item analysis is carried out based on certain procedures and steps to identify which items are effective
and of good quality to be used as an assessment tool in the National-Strandardized School Examination.

Studies on characteristics and analyses items in biology subjects had been carried out, reviewing
question items from the difficulty level and power difference of each question (Aldyza et al, 2018;
Kusnani et al.,, 2016; Muzayanah, 2015). Similar studies focusing on reviewing final exam questions had
been carried out, both on the National Exam (UN) and National-Standardized School Examination (USBN),
such as research conducted by (Argianti & Retnawati, 2020; Sappaile & Pristiwaluyo, 2019). The final
exam question quality can be examined from the question validity level and reliability coefficient index
(Budianingsih et al., 2017; Muyasaroh, 2014; Quaigrain & Arhin, 2017; Sari et al., 2019). The current
article answers the USBN question item quality problem in high school on Biology subject. The question
item quality in this study focuses on the analysis of difficulty index and discrimination index of each
question item with the classical test and item response theories using the 1 logistic parameter model (1
PL) and describing why such a question is poor or difficult. So, this study aimed to analyses the
characteristics of biology test items in the National Standardized School Examination (USBN) and analyses
item tests categorized as difficult and poor in the high school for Biology subject in Yogyakarta City.
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2. METHODS

This study is a type of descriptive exploratory using quantitative and qualitative approaches.
Quantitative approach is used to describe the characteristics of biology test items using the classical test
theory and item response theory. Qualitative approach was performed by describing the question as poor
or difficult. Respondens in this study were 193 class XII high school students, who took biology national
standardized school exam in Yogyakarta. Data were collected by documenting student responses. The data
source comes from the test of Biology national standardized school exam, with consist of 35 multiple
choice question , answer key and 193 student responses. Question items in the test were objective tests
with five possible answers, where one answer is the key answer and the other answers are the distractors.
Quantitative analysis was conducted using the classical test theory to calculate discrimination index and
difficulty index using Anbuso 4.0 application. Meanwhile, analysis using the item response theory used the
1 logistic parameter by the Quest program to calculate difficulty index and reliability. Qualitative data
analysis was performed by describing the question as poor or difficult. The qualitative analysis steps
include identifying items with a serious difficulty, outlining the question completion procedure, and
analyzing factors that make these items difficult for students. Based on the classical test theory analysis,
discrimination index of a test item in this study was classified using two categories. The discrimination
coefficient value > 0, included in the good category, and < 0 are the poor category (Kolte, 2015). Difficulty
index is one of the key parameters of item analysis. The interpretation of the item difficulty index (Karim
etal.,, 2021; Sharma, 2021), are shown in Table 1.

Table 1. Classification of Difficulty Index Level

Criteria Category
<03 Difficult
>0,3-<0,7 Moderate
<07 Easy

Based on the item response theory analysis using Quest program, criteria a good item with a
difficulty index ranging from -2 to +2, a difficulty index more than -2 is categorized as an easy question,
while a difficulty index of less than +2 categorize as a difficult question (Sainuddin, 2018; Syahrul Sarea &
Hadi, 2015). Classification of reliability coefficient (Kaltakci-Gurel et al., 2017; Suparman, 2020), are
presented in Table 2.

Table 2. Classification of Reliability Coefficient

Reliability coefficient Category
0,8-1,00 Very high
0,60-0,80 High
0,40-0,60 Moderate
0,20-0,40 Low
-1,00-0,20 Very low

3. RESULT AND DISCUSSION

Results

Question item analysis in this study is based on two approaches. First, the classical test theory
results in question item characteristics, including the difficulty index and discrimination index.
Subsequently, the item response theory will be analyzed using the 1 logistic parameter (1 PL) to calculate
difficulty index and reliability. The results of difficulty level analysis of the USBN Grade XII of State High
Schools in Yogyakarta City based on the classical test theory are presented in Table 3.

Table 3. Difficulty Index Coefficient of Biology USBN Test Based on Classical Test Theory

No p Category No p Category No p Category
1 0.218 Difficult 13 0,430 Moderate 25 0.497 Moderate
2 0.560 Moderate 14 0,943 Easy 26 0.461 Moderate
3 0.420 Moderate 15 0,155 Difficult 27 0.974 Easy
4 0.503 Moderate 16 0,073 Difficult 28 0.404 Moderate
5 0.316 Moderate 17 0,409 Moderate 29 0.896 Easy
6 0.150 Difficult 18 0,953 Easy 30 0.969 Easy
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No p Category No p Category No p Category
7 0.456 Moderate 19 0,383 Moderate 31 0.404 Moderate
8 0.834 Easy 20 0,891 Easy 32 0.839 Easy
9 0.176 Difficult 21 0,731 Easy 33 0.166 Difficult
10 0.637 Moderate 22 0,642 Moderate 34 0.736 Easy
11 0.228 Difficult 23 0,420 Moderate 35 0.497 Moderate
12 0.845 Easy 24 0,161 Difficult
Information:

p = Difficulty Index Coefficient

Table 3 shows that, from 35 questions, eight items or 22.86% were categorized as difficult, 16
items or 62.85% were categorized as moderate, and 11 items or 31.43% were categorized as easy. The
dominant category was moderate in the analyzed Biology USBN questions. Based on the classical test
theory, the mean difficulty index coefficient score of USBN test items Grade XII of State High Schools in
Yogyakarta was 0.525, categorized as moderate. The results of question item analysis based on the
discrimination index category following the classical test theory are presented in Table 4.

Table 4. Discrimination Index Coefficient of Biology USBN Test Based on Classical Test Theory

No I'pbis Category No I'pbis Category No I'pbis Category
1 0.030 Good 13 0.157 Good 25 0.099 Good
2 0.132 Good 14 0.044 Good 26 0.112 Good
3 0.119 Good 15 0.056 Good 27 0.152 Good
4 0.303 Good 16 -0.019 Poor 28 -0.150 Poor
5 0.089 Good 17 0.191 Good 29 0.317 Good
6 -0.040 Poor 18 0.222 Good 30 0.169 Good
7 0.073 Good 19 0.124 Good 31 0.199 Good
8 0.281 Good 20 0.035 Good 32 0.338 Good
9 -0.035 Poor 21 0.226 Good 33 0.258 Good
10 0.203 Good 22 0.227 Good 34 0.163 Good
11 -0.105 Poor 23 0.138 Good 35 0.220 Good
12 -0.017 Poor 24 0.034 Good

Information:

I'pbis = Discrimination Index Coefficient

Based on Table 4, the discrimination index classification results of 35 USBN questions showed
that 29 (82.86%) were categorized as good, and six (17.14%) were categorized as poor. It concludes that
question items with good power differences dominated the question items. Based on the classical test
theory, the mean discrimination index coefficient score of USBN test items Grade XII of State High Schools
in Yogyakarta was 0.124, categorized as good. Then, the results of difficulty index analysis of the USBN
based on the item response theory are presented in the following Table 5.

Table 5. Difficulty Index Coefficient of Biology USBN Test Based on Item Response Theory

No p Category No p Category No p Category
1 1.60 Moderate 13 0.56 Moderate 25 0.26 Moderate
2 0.10 Moderate 14 -2.64 Easy 26 0.43 Moderate
3 0.61 Moderate 15 2.02 Difficult 27 -3.46 Easy
4 0.25 Moderate 16 2.88 Difficult 28 0.66 Moderate
5 1.07 Moderate 17 0.64 Moderate 29 -1.98 Moderate
6 2.06 Difficult 18 -2.85 Easy 30 -3.45 Easy
7 0.45 Moderate 19 0.76 Moderate 31 0.66 Moderate
8 -1.46 Moderate 20 -1.98 Moderate 32 -1.47 Moderate
9 1.86 Moderate 21 -0.81 Moderate 33 1.94 Moderate
10 -0.33 Moderate 22 -0.38 Moderate 34 -0.81 Moderate
11 1.54 Moderate 23 0.61 Moderate 35 0.28 Moderate
12 -1.51 Moderate 24 1.97 Moderate

Information:

p = Difficulty Index Coeffient
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Based on the difficulty index analysis with the item response theory, from 35 questions, three
items or 8.57% were categorized as difficult, 28 items or 80% were categorized as moderate, and four
items or 11.43% were categorized as easy. The difficulty index from easy to difficult ranged between -3.46
to 2.88. Based on the item response theory, the mean difficulty level coefficient score of USBN test items
Grade XII of State High Schools in Yogyakarta was -0.00029, categorized as moderate. The reliability score
of Biology USBN test items was obtained calculated using the Quest program is presented in Table 6.

Table 6. Reliability of Biology USBN Test

Reliability Score
Internal Consistency 0,51

Based on the data presented in Table 6, the internal consistency reliability score was 0.51,
categorized as moderate. The qualitative analysis revealed that question items were categorized as
difficult according to the classical test theory and item response theory approaches were questions
number 6, 15, and 16.

Look at the following image

The food chains above show various interacting species. Rat population hunt to its

extinction will involve ...

A Increased population of rabbits and grain-eating birds without affecting the population
of eagles.

- Decreased population of rabbits and herbivorous insects due to the increasing number
of eagles as predators.

- Increased population of predatory insects and a decrease in grain-eating birds and
spiders.

_Increased population of rabbits due to decreased population of rats that reduces
competitors as herbivores.

- Increased population of predatory insects and spiders due to an increase in
herbivorous insects as a food source.

m g 0 w

Figure 1. Test Item of USBN No. 6

Base on Figure 1, the question presents an image of food webs showing various interacting
species in an ecosystem. Students are asked to answer what will happen if a living population in the image
is missing. The question item is difficult and poor since it generates a negative power difference
coefficient; thus, it fails to measure the actual student ability or not smart students cannot answer such a
question. In answering the question, students should comprehend the concept of food webs in an
ecosystem.

Pregnant women consuming ecstasy during their pregnancy may harm fetal health.
Researchers conveyed it based on a study involving 96 English women with ecstasy
history before and during their pregnancy as study participants. Fetal growth. motoric
control. and development were examined at birth and four months. Infants born from
ecstasy users had worse motoric control and coordination in hands and eyes than infants
born from non-drug-abuser mothers.

(Article was published in www.health.detik.com on 29 February 2012, accessed on 1
August 2017 at 16:15)

Based on this article. fetal motoric development is delayed due to ....

A. peripheral nervous system dysfunction.

B. impaired transmission of impulses to the sympathetic nervous system.

C. inhibition of the growth of nerve cells that make up the brain.

D. reduced number of nerve cells.

E. injury to the spinal cord.

Figure 2. Test Item of USBN No. 15
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Base on Figure 2, the question is a health article on the danger of using ecstasy on pregnant
women towards infants during pregnancy. From this article, students are asked to answer the reason for
delayed fetal motoric development.

A man visits a doctor after experiencing excessive fatigue. hunger. frequent urination,
thirst, dry mouth with ketone smell, and difficulty in healing wounds.
The results of the urine test in the laboratory are as in the following table:

Component Concentration in urine | Note
Water = | = 4+ + = present
Na+ + - = absent
Cl- ++
Albumine -
Amino acids -
Glucose ++
Ammonia +hk

Based on the symptoms and urine test, the patient has problems at the....
A. Henle loop.

B. distal tubule.

C. proximal tubule.

D. Glomerulus.

E. collecting tubule.

Figure 3. Test Item of USBN No. 16

Base on Figure 3, the question presents a problem of a man with health complaints mentioned
above, then displaying the urine test result. From this question, students are asked about the problem.
This question item number 16 is the most difficult question based on the classical test theory and a poor
question since it generates a negative power difference coefficient. That is, this question does not
differentiate the actual student ability.

Discussion

Tests such as USBN play an important role in providing feedback to teachers regarding the
actions taken so that the quality of the test is a critical issue. After administering and grading a test, a
teacher needs to know how well the test items are and whether they reflect student performance in the
course in relation to the specific learning objectives taught over a certain period of time (Kocdar et al.,
2016; Quaigrain & Arhin, 2017). The quality of a test can be done by analyzing items based on the
characteristics of the items that can be used to ensure that items have an appropriate standard for
inclusion in the test, or the item requires improvement. Characteristics of the USBN Biology items were
analyzed quantitatively based on the classical test theory and item response theory (Preston, 2018;
Syahrul Sarea & Hadi, 2015). Based on the results of the classical test theory analysis to calculate the
difficulty indexs, it was found that the most items were in the moderate category as many as 16 items or
62.85% with average difficulty index of 0.525 included the moderate category, and for the results of
calculating the discrimination indexs of items, the results were good categories as many as 29 or 82.86%
and 6 or 17.14% items in the poor category. It can be said that there are more items with good
discrimination index than the existing items, that shows with the average of discrimination index obtained
is equal to 0.124 belong to good category. Meanwhile, based on the analysis of the response theory, the
item difficulty index was the most in the moderate category, which was 28 items or 80% with the mean
difficulty index was -0.00029 included moderate category. Based on these results, the average of difficulty
index of USBN items analyzed from classical test theory and item response theory is in the moderate
category (Pakpahan et al., 2020; Rahmayani et al., 2013).

The item difficulty index shows how difficult or easy the item is. According to previous researcher
the difficulty index of the questions is the proportion of the number of participants who correctly
answered a question to all test participants so that categories of questions can be obtained which include
easy, moderate and difficult (Maulida et al., 2015). Questions with a good level of difficulty are questions
that are neither too easy nor too difficult. In addition, the item discrimination index is an important factor
in the effectiveness of distractors. Most of the test items are able to distinguish between high and low
abilities (Etobro & Fabinu, 2017; Jailani & Almukarramah, 2020; Retnawati, 2017). Therefore, it can be
said that great item discrimination can lead to the effectiveness of distractors (Maharani & Putro, 2020;
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Okoye, 2014). Based on this statement, the Biology USBN questions studied included questions with a
good difficulty index. Besides that, they also had good discrimination index of items as indicated by the
results of the criteria for more good items. Based on the analysis of discrimination index of the classical
test theory, the items in the poor category are about the basic material of food webs in ecosystems, the
mechanism of muscle contraction, plant tissue, functions of the nervous system, diseases of the human
excretory system, and metabolism. This is indicated by the value of the negative differential power
coefficient. A total of 6 items with negative coefficient values are included in the category of bad questions,
because they cannot measure the actual ability of students or smart students cannot answer the question
and students who are not smart can answer the question. The categories of questions are not good,
namely items number 6,9, 11, 12, 16, and 28. In line with the opinion of previous research that state items
that have negative discrimination index should not be used in the next test (Sudijono, 2011).

Based on a qualitative analysis, items that are in the difficult category are taken based on the
identification of the results of quantitative analysis including items number 6, 15 and 16. USBN Biology
questions which are included in the difficult category are about food web material in ecosystems, nervous
system disorders, and diseases on the human excretory system. The difficult questions are dominated by
analytical items but there are also questions of understanding (Karagéz & Cakir, 2011). The main factor
that causes difficult questions and many students get the wrong answer can be because some biology
topics are considered difficult by students including abstract concepts, too many concepts, various
biological events that cannot be seen directly by the eye, there are many foreign/latin words that are
difficult understood, difficulty understanding the content of the lesson (Almroth, 2015; Cimer, 2012;
Tekkaya, Ceren, 2001). As a result of the difficulty of biological material understood, many students only
memorize biological facts to learn them (Anggani et al,, 2016; Margalita et al., 2014). The way that can be
done to overcome these difficulties is that there must be the participation of the teacher, where the
teacher must have a strategy in teaching and learning activities, including often discussing questions,
solving various problems related to the biology topic being taught. This is because when students work on
or complete questions/problems, students can make a review of the topics they have just learned so that
learning biology becomes more effective (Cimer, 2012; Retnawati, 2017).

National-Standardized School Examination (USBN) is one of the determinants of graduation for
high school students. USBN is managed and created by teachers or subject teacher forums (MGMP) with a
scope according to the provisions of each region. Based on this, the quality of the USBN test does not need
to be doubted, but in this study the reliability test estimatiton with the Quest program obtained an
internal consistency (Alpha) reliability result of 0.51 categorized as moderate. It indicates that USBN
questions are less reliable. However, it can be improved. Items that become unreliable can be caused by
several things, including the situation when the test was carried out and the state of the test itself
(Argianti & Retnawati, 2020; Basuki & Hariyanto, 2014). Reliability decisions are made by confirming the
reliability coefficient of the calculation results with certain limit criteria. According to previous researcher
to obtain a reliable picture is indeed difficult, because the element of the human psyche is not fixed
(Arikunto & Suharsimi, 2009). Moreover other researcher state that this problem can be overcome by
increasing the insight and skills of teachers in making lesson plans, preparing and conducting biology
assessments, by conducting training for biology teachers (Iswari et al., 2010).

This study can be used as an evaluation material for learning in High School at Yogyakarta City. In
addition, this research will be very useful for education parties, both students, teachers and education
stakeholders related to information on national standardized school examination test items on biology
subject in high school. This research is still quite limited, one of which is on the subject of research that
only involves one school. It is hoped that future research will be able to deepen and broaden the scope of
research related to national standardized school examination test items.

4. CONCLUSION

The National-Standardized School Examination (USBN) on biology subject in high school at
Yogyakarta City, based on the classical test theory analysis had the average of difficulty index is 0.525
included in the moderate category, and the average of discrimination index obtained is equal to 0.124
belong to good category. Based on the item response theory analysis, the mean difficulty index was -
0.00029 included the moderate category and the reliability test estimation result was 0.51, categorized as
moderate. The qualitative analysis results showed that difficult questions discuss food web in the
ecosystem, nervous system, and human excretion system. Difficult and poor questions require
comprehension and analysis, leading students not to guess the answer. Abstract biological materials
provide information that is relatively difficult to be captured by the five senses directly. Therefore,
students struggle to answer the question because they do not understand and master the concept, cannot
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differentiate particular characteristics, are not familiar with working on analysis questions, and are
distracted by distractors resembling the key answer.
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