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Assessment is essential in the education system to monitor
educational development and make appropriate instructional
decisions. This study aims to analyze the quality of multiple
choice questions based on high-level thinking skills (HOTS) in
the Geography subject using Anates Windows Version 4.0.9
software. This evaluative research involves analysis of final
semester exam questions for class X Geography at SMA Islam Al
Azhar 14 Semarang. Data consisting of questions, answer keys
and exam results were collected from 32 students. The analysis
was carried out descriptively and quantitatively to assess the
level of difficulty, discriminating power, reliability, effectiveness
of distractors, and validity of the questions. The analysis results
show that the difficulty level of most of the questions is in the
medium category (50%). The discriminating power is mostly
good, although several questions are wrong or bad. Most of the
distractors worked well, but some questions had ineffective
distractors. Regarding validity, 17 questions were valid, while
11 questions were invalid. The reliability of the test is in the high
category, with a reliability coefficient of 0.71. Anates Windows
Version 4.0.9 software effectively analysed the quality of HOTS
questions. These findings indicate that although most of the
questions are of good quality, some require revision to increase
their validity and effectiveness. This research emphasizes the
importance of using technology in educational assessment to
ensure the quality and fairness of exam questions. It contributes
to developing assessment tools to improve students' higher-
order thinking skills.

INTRODUCTION

considered an important part of education

Assessment has an important role and
an integral part of the education system.
Assessment is vital to know the progress of
educational development from time to time
(Setiawan, 2013). Assessment is also an
important part of learning, which helps
educators make appropriate decisions to
determine the next steps related to learning
(Am, 2018). The quality of teachers' lessons,
the learning experiences of students, and the
assessment of curricula, school performance,
and system quality are all influenced by
educational assessment (Brown, 2022).
Through assessment, teachers can determine
to what extent learning objectives have been
achieved (Santoso, 2007). Assessment can be

because the implementation is integrated
with the learning process (Kusainun, 2020).
The merits of the assessment instrument
determine the proper implementation of the
assessment. If the assessment instrument is
bad, it will cause the assessment results to be
invalid. Meanwhile, the good or bad of the
assessment instrument is determined by the
scope to be measured, the difficulty level,
and the language used (Santyadiputra et al.,
2019). Questions are instruments used in the
assessment. Quality questions can provide
accurate information so that it can be known
by students who have mastered the material
and those who have not mastered the
material (Magdalena et al., 2021).
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Assessment requires quality question
instruments to ensure the quality of the
questions given to students. Therefore, the
questions must be analyzed first before
being used (Muharromah & Humaisi, 2020).
Quality test questions are also composed of
quality questions. An analysis of the item's
quality is carried out to determine the
quality of a test item. Analysis of the quality
of the questions is the step that must be
passed in order to determine the quality of
the questions, both as a whole and per item.

The purpose of item analysis is to
obtain  information related to the
characteristics of each item, either by
examining items or empirically (Gusmizain,
2022). Basically, item analysis can be done
qualitatively and quantitatively. Qualitative
analysis refers to aspects related to material,
construction and language. Meanwhile,
quantitative analysis includes validity,
reliability, difficulty level, discriminating
power, and the effectiveness of deception
(Wulandari &  Pramusinto, 2020).
Furthermore, the quality of the questions can
be analyzed from various aspects, including
validity, reliability, difficulty level, and the
distractor's effectiveness (Rahayu & Djazari,
2016).

Efforts to produce quality questions
with item analysis are inseparable from the
demands of knowledge and technology
development in the 21st century. Teachers
are expected to be able to produce quality
questions (Himmah et al,, 2021) that can
measure learning progress. One of the most
important aspects of the 21st century is the
ability to think at a high level, which is
known as high-order thinking skills (HOTS).
HOTS is a thinking ability that not only
remembers but can also develop ideas
(Jaenudin et al., 2020; Saraswati & Agustika,
2020). Therefore, teachers are expected not
only to be able to provide HOTS-based
learning but also to be able to carry out
HOTS-based assessments so that learning
can be measured properly. The HOTS
measuring instrument is important for
educators (Arifin & Retnawati, 2015). This
HOTS-based assessment can be started by
presenting HOTS  questions. HOTS
questions are instruments that can measure
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higher-order thinking skills, not only in
terms of remembering, restating, or referring
without processing (reciting) (Rosyida et al.,
2016). This makes it possible to measure
higher-order thinking abilities, including
critical thinking, creative thinking, and
problem-solving (Larasati, 2017).

Of the many types of questions,
multiple choice is the one that is widely used
(Brown & Abdulnabi, 2017; Tangianu et al.,
2018). This is inseparable from the breadth of
material that can be covered and the
relatively short assessment time (Warju et
al., 2020). Multiple-choice questions provide
several answer options (Arif, 2014). The
form of multiple-choice questions consists of
the problems asked and the answer choices
(Balitbang-Depdiknas,  2007).  Multiple-
choice tests can be considered the most
common form of assessment in education,
and many studies have been conducted to
determine best practices for using them to
measure learning (Butler, 2018). Multiple
choice questions can be used to measure
higher-order thinking skills or HOTS if they
are prepared correctly (Anderson &
Krathwohl, 2021; Javaeed, 2018).

Item analysis can be done by utilizing
technology in the form of software. One such
software is Anates Windows Version 4.0.9,
which Drs Karno developed for M.Pd., a
lecturer in Psychology at the Indonesian
University of Education. Amidst the
problem of teachers' low mastery of media
and technology (Wijayanto et al., 2018), it is
hoped that even though there is no special
training for the use of technology, teachers
can develop themselves as autodidacts
(Suciani et al., 2021).

Much research has been conducted on
item analysis, but most of it still focuses on
separate qualitative or quantitative analysis.
Technology is also not widely used in test
analysis. In fact, this can help simplify test
analysis, which is expected to maintain the
quality of the questions to be tested. More
specifically, there is still little research
regarding analyzing geography questions,
especially questions oriented toward HOTS
(High Order Thinking Skills). Several
research studies on the analysis of HOTS
Geography questions were found to still use
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manual methods using Microsoft Excel (Jati
et al, 2023), and other studies used
qualitative (theoretical) methods to analyze
the distribution of cognitive, construction
and language domains (Rachman &
Nofrion, 2023).

This research uses Anates Windows
Version 4.0.9 software to analyze multiple
choice HOTS questions as a form of
application of technology to help analyze the
quality of the questions. This is expected to
make things easier and ensure that the tested
questions can measure the abilities you want
to measure as well as possible. What is also
emphasized in this research is that it
specifically analyzes the quality of HOTS
question items, not the suitability of the
questions according to the HOTS question
provisions. This means that the questions
analyzed in this study are categorized as
HOTS, but their quality needs to be
measured from various components of the
quality of the questions.

Anates can analyze the items easily
and accurately. In addition, Anates can
calculate the original score as well as the
weighted score, determine the upper and
lower groups, calculate discriminating
power, calculate test reliability, calculate
difficulty level, calculate the correlation of
item scores with the total score, and
determine the quality of the distractor
(Purwati et al., 2021).

This research will analyze multiple
choice questions based on high-level
thinking skills on Geography test questions
using Anates Windows Version 4.0.9

software. This research aims to analyze
HOTS-based final semester exam questions
in class. It is hoped that this research can
contribute to the field of educational
evaluation and assist teachers in compiling
high-quality questions to improve students'
high-level thinking skills, especially in
Geography subjects.

RESEARCH METHODS

This research is included in the type of
evaluative research to analyze multiple-
choice items from the aspects of difficulty
level, discriminating power, reliability,
effectiveness of the detractor, and validity.
The data collection technique used is a
documentation study, which involves
collecting data from existing documents.
This study obtained data from a Geography
teacher in class X SMA Islam Al Azhar 14
Semarang. The data obtained is in the form
of questions, answer keys to questions, and
results of the Final Semester Assessment of
Geography for class X SMA Islam Al Azhar
14 Semarang. This study involved the entire
population of 32 tenth-grade students from
Al Azhar 14 Islamic High School in
Semarang who had completed the Final
Semester Assessment for the 2022/2023
academic year. The data analysis technique
used in this research was descriptive
quantitative analysis, utilizing Windows
Anates 4.0.9 software to determine the
difficulty level, discrimination power,
reliability, distractor effectiveness, and
validity of the test items.
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Figure 1. Map of research location (Source: Data Analysis, 2023)

RESULTS AND DISCUSSION
Difficulty Level

The difficulty level of the items is
calculated by comparing the number of
students who answered certain questions
correctly with the total number of students
who took the exam. The smaller the number
of students who answered a question
correctly, the more difficult the question.

The number that indicates the difficulty level
of the question is called the difficulty index.
Furthermore, good questions are questions
with a proportional or balanced difficulty
level. The meaning of balanced here refers to
questions with the respective proportions of
25% difficult, 50% medium, and 25% easy
questions. The distribution of question
difficulty levels can be seen in Table 1.

Table 1. Distribution of Question Difficulty Levels

No Difficulty Level Question Item Number Amount Percentage (%)
1 Difficult 4,10,13,14,26, 5 17,9
2 Medium 2,5,6,7,9,12,15,16,17,19,23,24,25,28 14 50
3 Easy 1,3,20,21,22,27 6 21,4
4  Very Easy 8,11,18 3 10,7

Source: Research Results, 2023.
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Difficulty Level

m Difficult

Medium
Easy
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Figure 2. Percentage of question difficulty levels (Source: Research Results, 2023)

The analysis results show that the final
semester assessment questions for
Geography class X SMA Islam Al Azhar 14
Semarang are dominated by questions with
moderate difficulty. While the smallest
proportion is in questions with a very easy
level of difficulty. Referring to the criteria for
good questions with a proportional
difficulty level, the final semester
assessment questions for Geography for
class XSMA Islam Al Azhar 14 Semarang are
close to being proportional. However, there
is still a slight gap between the percentage of
easy and difficult questions.

Discriminating Power

Discriminating power in test items is
intended to determine the ability of an item
to distinguish students' ability to master the
material. Karno To (1996), the calculation of
discriminatory power can be interpreted in
several categories, namely negative - 9% is in
the very bad category, 10% -19% is in the bad
category, 20% -29% is in the fairly good
category, 30% -49% is in the good category,
and 50% above is categorized as very good.
The distribution of question discriminating
power can be seen in Table 2.

Table 2. Distribution of Question Discriminating Power

No Discriminating Power  Question Item Number Amount Percentage (%)
1  Very Good 1,6,7,9,12,15,16 7 25
2 Good 2,3,5,13,19,20,21, 22,24,25, 26,27 12 42,9
3  Fair 8,11 2 7,1
4  Poor 4,17,18,23 4 14,3
5  Very Poor 10,14,28 3 10,7

Source: Research Results, 2023
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Figure 3. Percentage of question discriminating power (Source: Research Results, 2023)

The analysis results showed that
most of the final semester assessment
questions for Geography class X SMA Islam
Al Azhar 14 Semarang in terms of
discrimination were in a good category.
However, there are still problems with bad
and very bad discrimination, so this needs
to be a concern. Follow-up, such as
revising the questions or replacing the
questions with differentiators that are
categorized as good or very good.

Effectiveness of The Distractor
The distractors in the multiple-choice
questions are said to work well if they are
chosen evenly by students who answer

incorrectly. The distractor itself is an answer
that can trap students because it slightly
differs from the actual answer. Each
multiple-choice item has three distractor
answers. To determine the effectiveness of
the distractor on each item, this study
adopted the Likert Scale. The effectiveness of
the distractor is categorized as very good if it
has three distractor answers for the item, the
effectiveness of the distractor is categorized
as good if it has two answers for the item, the
effectiveness of the distractor is categorized
as good enough if it has one answer for the
item, and the effectiveness of the distractor
is categorized as not functioning if there is
no distractor's answer to the item. The
distribution of the effectiveness of
distracting questions can be seen in Table 3.

Table 3. Distribution of the Effectiveness of Distracting Questions

Effectiveness of The

No Distractor Question Item Number Amount Percentage (%)
1 Very Good 17 1 3,6
2 Good 2,5,79,13,14,15,16, ,21,22,25,27 12 42,8
3  Fair 3,4,6,10,12,23,24,38 8 28,6
4  Not Working 1,8,11,18,19,20,26 7 25

Source: Research Results, 2023
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Figure 4. Percentage of distractor effectiveness (Source: Research Results, 2023)

The analysis results show that most
of the questions have a good category of
distractor effectiveness. However, some
items still have the effectiveness of the
distractor not working. Thus, items with a
distractor effectiveness that does not work
can be revised or replaced with other
questions with a very good distractor
effectiveness category.

Validity

Validity is intended to measure the
item's contents so that it can be seen whether
it is feasible or not to use it (Fink, 2010;
Kimberlin & Winterstein, 2008; Richard &
Haynes, 2002). The distribution of the
question validity can be seen in Table 4

Table 4. Distribution of Question Validity

No Validity Question Item Number Amount Percentage
(%)
1 Very 1,2,3,7,9,12,13,26 8 28,6
Significant
2 Significant 5,6,11,15,16,20,21,24,25 9 32,1
3 Not 4,8,10,14,17,18,19,22,23,27,28 11 39,3
Significant

Source: Research Results, 2023

Analysis of Multiple Choice | 176



https://doi.org/10.24114/jg.v16i2.55504

Panjaitan, B.R et al., (2024)

Validity

32%

Significant

= Very
Significant
Significant

Figure 5. Percentage of validity (Source: Research Results, 2023)

The analysis results showed that
there were still invalid items for the end-of-
semester assessment of Geography for class
X SMA Islam Al Azhar 14 Semarang. This is
indicated by item numbers 4, 8, 10, 14, 17, 18,
19, 22, 23, 27, and 28. If we look closely, this
occurs because the correlation obtained is
smaller than the r table. Based on this,
invalid questions can be revised or replaced
with valid questions.

Reliability

Reliability is intended to determine the
consistency of the measuring instrument, in
this case in the form of multiple choice
questions (Arafah et al, 2021; Suriici &
Maslakci, 2020). The reliability value in this
study refers to (Jihad & Haris, 2008), which
categorizes reliability as very high if the r
value is 0.90 - 1.00, high if the r value is 0.70
- 0.89, sufficient if the r value is 0.40 - 0.69,
low if the value of r is 0.20-0.39, and very low
if the value of r is 0.00 - 0.19. The analysis
results show that the end-of-semester
assessment questions for Geography class X
SMA Islam Al Azhar 14 Semarang have a
reliability value of 0.71, which is in the high
category. This also means that the questions
for the final semester assessment of

Geography for class X SMA Islam Al Azhar
14 Semarang are in good criteria.

Recap Item Analysis Questions

In addition to partial analysis, an
overall recap analysis was also carried out.
This is done to find out more thoroughly
about the quality of the questions that have
been analyzed. The overall analysis results
showed an average of 16.03, a standard
deviation of 4.04, an XY correlation of 0.55,
and a reliability of 0.71 of the 28 multiple-
choice items analyzed using the Anates 4.0.9
software. 17 items are categorized as valid so
that they can be issued again in the learning
outcomes test in the future. Meanwhile, 11
items that are categorized as invalid can be
discarded or not used anymore. Related to
this, these invalid questions can be further
investigated to find out the things that cause
them to be invalid so that there is a
possibility that they can be used in the future
if they have been corrected to become valid
questions.

CONCLUSION

Based on the analysis of the end-of-
semester assessment items for Geography
class X SMA Islam Al Azhar 14 Semarang
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using Anates 4.0.9 software, it can be seen
that the level of difficulty of the questions is
in the medium category and as a whole, is
close to proportional in terms of the
distribution of difficulty levels with difficult
questions of 14%, moderate 50% and easy
and very easy 32%, discriminating power is
categorized as good, effectiveness of the
distractor is categorized as good, validity
shows 17 items are valid, and reliability is
categorized as high. The results of the
overall item recap show that 17 items are
valid, and it is possible to be issued again on
the learning outcomes test later. Meanwhile,
11 items that are categorized as invalid can
be immediately discarded or further
investigated to be repaired so that they can
be used again. The use of Anates Windows
Version 4.0.9 software has proven effective
in analyzing the quality of questions,
including level of difficulty, discriminating
power, distractor effectiveness, validity and
reliability. The wuse of this technology
simplifies the analysis process and helps
teachers identify and correct questions that
lack quality. Overall, this research shows
that analysis of the quality of HOTS
questions based on multiple choice in the
final Geography semester exam for class X
using Anates software is very helpful in
ensuring that the questions used can
measure students' high-level thinking
abilities well. However, several questions
require improvement to improve the quality
and validity of the assessment. It is hoped
that this research can contribute to the field
of educational evaluation and assist teachers
in compiling high-quality questions to
improve students' high-level thinking
abilities, especially in Geography subjects.
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