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Abstract

Computer-based test (CBT) is still viewed
to be incapable of measuring students’ higher order
thinking skills (HOTS). This research aims to describe the
teachers’ perceptions on the CBT model in stimulating
HOTS among high school students in physics exams. This
is a descriptive qualitative research involving lecturers
and professional teachers in Lampung as respondents. The
data were collected through Likert-scale questionnaire.
The fifth scale shows strongly agree and first scale shows
strongly disagree. Data analysis was conducted by
counting the frequency of each scale for each
questionnaire item to be then converted into percentage.
The results show that teachers perceive that HOTS
stimulus structure in the form of images/graphics,
video/audio physical phenomena, animated/experimental
simulations can enrich the diversity of items and the level
of cognitive thinking. The items and options on a CBT are
suggested to be raised randomly. In CBT, it is
recommended to display the remaining time available for
working on the test. Scoring is distinguished by cognitive
level, formation of questions, and level of difficulty of the
questions. Feedback from the system, in the form of
follow-up for the students, is given both to the students
who can work on the problem as a form of enrichment and
the students who cannot answer the question as a guide to
understand the material being tested.
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1. Introduction
A written test can no longer attract the interest of
education practitioners to be administered in the era of

enormous development of technology. The development
of technology, information, and communication has
opened the way for a change on tests administration from
paper-based (PBT) to computer-based (CBT). CBT is
believed to be able to solve the problems related to the
instability at preparation stage, multiplications during
distribution of test sheets, treachery during the
administration of test, and the demand for extra time and
effort for checking the test results [1].
The administration of paper-based test with non-essay
items are prone to the threat of treachery and relies
heavily on the role of the invigilators. When it is not
strictly supervised, the candidates can easily copy the
works of other, often better, candidates. Some codes are
often used to overcome the difficulties caused by seating
arrangements so they can share the answers for test items
with the same numbers. The order of the options, which is
often made to be exactly the same one another, also
provides with the ease of this misconduct. Problems
related to treachery can actually be solved by
administering test items demanding answers in essay form
yet the checking process would require a great deal of
time and energy, especially when there is a large number
of candidates involved. Another problem is the demand
for test checkers with thorough understanding on subject
matter being tested. The last problem is often related to
scoring stage at which the test checkers might be
inconsistent in giving the judgement, despite the given
rubrics, after being distracted by an activity as simple as
pausing.
All these problems can be solved by altering the test
model from PBT to CBT as the CBT offers a number of
advantages. The first is that both options and test items in
CBT can be randomized by the computer that disables
candidates from copying the answers from other
candidates. The checking can also be done by
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computerized process. As the candidate clicks the submit
button, the test items are checked and the results will be
out in no time at all. Candidates may also receive
feedback designed by the test crafter in order to notice
their areas of weaknesses. There are various types of test
items provided by CBT software: multiple choice,
multiple respond, true-false, matching, sequence, fill in
the blank. CBT also offers some aids in form of videos,
audio, animation, simulation, and graphs. However, it is
still considered to be unable to effectively measure
candidates’ creativity, problem solving skill, or critical
thinking [2]. This notion has to be further investigated as
the writer believes that CBT can be used for measuring, or
even stimulating HOTS like critical thinking skills by
optimizing the role of illustration, choice of test types,
quiz setting, question setting, and feedback.
One of the learning objectives of physics education in
high school is to develop the ability in comprehending the
inductive and deductive thinking analysis by using the
concepts and principles of physics education to elucidate
various natural phenomena and to solve the problem both
qualitatively and quantitatively. The ability of HOTS is
very crucial to grow through the instructional process at
school. HOTS focus on developing students' ability to
effectively analyze, synthesis, evaluate existing
information and create something new. HOTS is a major
component of creative and critical thinking and creative
thinking pedagogy can help students develop more
innovative ideas, ideal perspectives and imaginative
insights [3]. Related to this, it is necessary to train
students to be able to create and incorporate these skills in
the learning process, then these students already have
HOTS. It is revealed that HOTS is easy to practice, and
students have the right to learn and apply this thinking to
solve problems [4]. The result of TIMMS in 2011
engaged Indonesia in the 38th place out of 42 countries [5]
and PISA 2012 in the field of science placed Indonesia in
the rank of 63th out of 64 countries [6]. Generally, the
capability of the Indonesian students is so low in: (1)
integrating the information, (2) generalizing cases into one
solution, (3) formulating real life problem into a concept
of school subject, and (4) doing an investigation [7]. The
main reason of the low achievement of the Indonesian
students is the lack of their ability in solving the items
which urge them to have high level of thinking skills.
HOTS development helps students avoid mistakes in
thinking [8]. Thus, it is important to develop physics CBT
assessment model to measure and stimulate the HOTS
ability which can be easily accessed by the students
continuously.
Assessment is the main factor in learning. Thus, the
implementation of an assessment should be facilitated
optimally in the term of technique, method, or even the
quality of the items. Accordly [9], LMS-based online test
is an advantageous tool to administer knowledge
assessment. Automatic marking is possible for multiple

choice items and short essay of which the keywords
loaded on the answer cell. So far, the feedback of essay
assessment is still difficult to implement, especially the
diagram figures. The CBT is still believed to be
ineffective in evaluating the creativity, problem solving,
and critical thinking [2]. This argument needs to be further
investigated. In developing CBT, it is important to choose
an application or a software of which the feature is
providing with various types of items, inserting the
illustration as the HOTS stimuli, and proving with various
quiz or question setting so that the author is flexible in
arranging and making the instruments, especially for
measuring and exercising HOTS. For instance, the
program called Wondershare Quiz Creator (WCS) is
really user friendly in the items making, so it is easy to
use and operate which does not require any complex
programming language. The results of the items, quizzes,
and tests made by using this software can be stored in a
flash format which can stand alone in a website. The
publication of the interactive evaluation program using
WCS is also varied in form of SWF, HTML, or .EXE. file.
By using WCS, the user is able to create and arrange any
kind of test form such as True/False, multiple choice,
multiple respond, fill in the blank, sequence, matching,
closed test, word bank, click map, or short essay. Even,
pictures and movies can be inserted in WCS to support the
learners’ comprehension in doing the test.
Some other facilities available in WCS are (1) the
feedback based on the answers or the response of the test
takers, (2) the preview of test score result and the steps
followed by the test takers based on their answers, (3) the
feature of changing the language of the button and label of
the application, (4) the feature of inserting voice notes and
colors on each item based on the desire of the test items
maker, (5) the hyperlink which can facilitate the users to
send the result or the score through e-mail or LMS, (7) the
privacy setting with user account/password, (8) the
display setting which can be modified, etc. [10]. The
response to the students can be given by the computer.
Those powers make it possible to develop the assessment
item instruments that can be used to measure and practice
the HOTS ability.
The capability of higher order thinking skills includes
metacognitive and critical, logical, reflective, and creative
thinking skills [11]. The higher order thinking skill trains
the students to think rather than to memorize [12]. It
means applying new information or previous knowledge
manipulate the information to reach possibility of any
response in a new situation [13]. It is also a thinking
process which involves mental activities in exploring
complex, reflective, and creative experiences consciously
done to obtain the objectives. Higher order thinking skills
involves analytical, critical, syntactical, and evaluative
thinking along with problem solving [14]. Learning to
foster higher-order thinking skills requires clear
communication to reduce ambiguity and confusion and
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improve students' attitudes regarding the task. Learning
that exercises higher-order thinking skills facilitates
students to analyze, describe, interpret basic principles of
contextual [15]. The lesson plan must include the model
of thinking skills, the example of applying thinking, and
the adaptation to the students' different needs. Scaffolding
(providing support at the beginning of the lesson and
gradually leading to independence) will help students
develop high-level learning skills. Small group activities
such as discussions, peer tutorials, and cooperative
learning will be effective in developing thinking skills.
Activities
such
as
challenging
assignments,
encouragement to work on assignments, and providing
feedback on group progress must be carried out.
Computers mediate communication and learning need to
be held to facilitate access to remote data sources and
allow collaboration with students in other locations. Three
task items / formats useful in measuring higher-order
thinking skills are: (a) choosing, including plural choices,
matching, and sorting; (b) short answers, essays, and
performance or assignments; and (c) explaining, including
giving reasons for the answers chosen [11]. High-level
thinking assessment includes three principles: (a) present
a stimulus for students to think about, usually in the form
of introductory texts, visuals, scenarios, discourse, or
problems (cases), (b) use new problems for students,
which have not been discussed in class, and not just
questions for the process of remembering, and (c)
distinguish between the difficulty level of questions (easy,
medium, or difficult) and cognitive levels (low-level
thinking and high-level thinking) [7].
The author has also developed an interactive quiz
program to practice the ability to explore physical
phenomena. Quizzes are made in four types of questions,
which are multiple respond, multiple choice, true-false,
and fill in the blank. Each item is equipped with
illustrations that illustrate physical phenomena.
Illustrations can be in the form of videos or interactive
simulations related to the items. From the trial results, it is
known that the interactive quiz program is declared to be
interesting and easy to operate. Installation of the program
can be done easily. Programs and navigation buttons can
be run without difficulty. Likewise, the illustrations in the
form of animation can be run easily. Through the practice
using this quiz program, there is an increase in the ability
to explore physical phenomena [16-18]. Exploration of
new physical phenomena is the first step towards HOT
training. Therefore, it needs to be followed up with
research that develops quiz programs to measure and train
HOT. These findings will complement the role of ICT in
learning.
The aim of this research is to describe (1) the physics
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teachers' perception of the CBT model to stimulate the
HOTS of high school students, (2) the type of questions
suitable for measuring HOTS high school students in
learning physics, and (3) the quiz settings and question
settings appropriate for CBT. Based on this perception an
effective CBT model was designed to measure and
stimulate HOTS.

2. Research Method
This research aims to provide the instrument model of
computer-based assessment to measure and practice the
critical thinking of the high school students in
comprehending physics education. Hopefully, the model
is easy to use and also positively responded by the
students and the teachers. In order to find it out, the
teachers’ perception of CBT model to stimulate the
students’ HOTS in learning physics education should be
described initially. The method of this research is
descriptive qualitative. Moore over, the subjects taken
were 62 professional physics teachers and lecturers in
Lampung Province. The data were obtained through
Likert-scale questionnaire using Google Form. The scale
of 5 (five) represents strongly agree and the scale of 1
(one) represents strongly disagree. The data analysis was
done by calculating the frequency of each scale of the
questionnaire items, and it is converted into percentage
form. The results are used to design a certain CBT model
which is effective to measure and stimulate the HOTS.

3. Result and Discussion
The questionnaire was analyzed by calculating the
frequency of each answer scale on each statement. The
calculation results are converted to a percentage. The
results of data analysis are presented in Table 1 and Table
2.
Based on Table 1, it is known that the respondents'
perceptions about the form of illustrations that can be
made using the CBT application in this case refer to the
WQC application. All respondents (98%) already know
the form of illustrations inserted into the item can be in
the form of video, audio, images, animation, simulation
experiments. Movies or videos that can be inserted are in
flv, swf, mp4, mov, wmv, and avi format. Thus, the test
developer can insert a video from filming using a mobile
phone or downloaded from YouTube. Image or images
that can be inserted are in jpg, jpeg, bmp, png, gif, emf,
and wmf format. Audio or sound can be inserted by
recording directly or through an mp3 format audio file.
The percentage perception of CBT and its random
questions can be described on the tables below.
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Table 1. CBT model perception
No
1

2

3

4

5
6

Statement

SDA

DA

Computer Based Test (CBT) Model allows
the stimulus items in a form of video, audio,
animation, and interactive simulation
The stimulus items in the form of images,
graphics, video, audio, animation, and
interactive simulations can enrich the
diversity of HOTS items.
Stimulus items in the form of images,
graphics, video, audio, animation, and
interactive simulations enrich the level of
HOTS cognitive thinking that will be
measured.
Stimulus items in the form of video, audio,
animation, and simulation can enrich the
indicators of competency achievement
(GPA) to be measured.
Stimulus items in the form of video, audio,
animation, and interactive simulations
strongly support assessment as learning.
The form of stimulus items in the form of
video, animation, simulation can reduce
verbalism (too long items/questions)

LA
1

A
2%

SA

19

30%

42

68%

22

36%

40

64%

1

2%

3

5%

20

32%

38

61%

1

2%

2

3%

25

40%

34

55%

2

3%

28

45%

32

52%

2

3%

18

29%

42

68%

Note:
SDA : Strongly Disagree
DA: Disagree
LA: Low Agree
A: Agree
SA: Strongly Agree
Table 2. Randomization of questions
No

Statement

SDA

DA

LA

A

SA

1

Items appear randomly

1

2%

4

6%

11

18%

14

22%

32

52%

2

Option (answer choices) appear
randomly

2

3%

9

14%

6

10%

19

31%

26

42%

It is well-known that WQC or other question maker
application is equipped with facilities to make various
types of questions such as True / False, Multiple Choice,
Multiple Respond, Fill in the Blank, Sequence, Matching,
Short Answer, Word Bank, Click Map, and Short Essay.
In the structure of HOTS questions, it generally uses
stimulus. Stimulus is the basis for understanding
information. In the context of HOTS, the stimulus
presented must be contextual and attractive. HOTS that
are equipped with a stimulus affect the ability of speed
and effectiveness of learning. Therefore, students are
more thinkable to increase understanding in solving
Science problems. Finally, students will get used to
thinking competitive, developing intellectually and
helping to avoid mistakes in thinking. All respondents
(100%) agree and strongly agree that stimulus HOTS
questions in the form of images, graphics, video, audio,
animation, interactive simulations can enrich the diversity
of questions. Stimulus in the form of video, audio,
animation, interactive simulation is only possible in CBT.
The stimulus in the form of video, audio, animation,

interactive simulation is not widely available on CBT that
is used today. This is a challenge going forward. The
belief of physics teachers that the diversity of stimulus
forms can enrich the diversity of forms of questions that
can be arranged, is a very valuable asset for the HOTS
physics assessment developer. For example, procedural
knowledge whose stimulus in the form of video will be
easily measured using the form of sequence problems.
Likewise, factual knowledge about objects whose
characteristics can be ordered from the results of reading
the graph will be more suitable to be measured using the
form of sequence problems. During this time, we are too
rigid with the choice of the form of CBT questions,
according [16] it's time to consider steps to adopt the right
number of multiple-choice items and the variables are not
limited to multiple choice items with three, four, or five
choices. Others have recommended that multiple choice
items should not be used because they are susceptible for
guessing [20]. Statistical analysis considering the abilities
and gender of students shows that elimination testing with
adjusted assessments is a valuable alternative to negative
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assessments when looking for assessment methods that do
not support guesswork. This study shows that elimination
testing with adaptation scores reduces blank answers and
finds strong indications for reduced guesses compared to
negative ratings. Students prefer elimination testing with
adaptation scores rather than negative assessments, and it
reports lower stress levels in elimination testing with
adaptation scores compared to negative assessments [21].
Stimulus items in the form of images, graphics, video,
audio, animation, interactive simulations can enrich the
level of cognitive thinking HOTS that will be measured to
be believed by 93% of respondents. This belief is very
rational because test developers will be more flexible in
choosing the form of stimulus. The stimulus used must be
interesting, meaning that it must be able to encourage
students to read, contain new facts or current issues, be
contextual or be found in students' daily lives. Some
things that need to be considered to compile a stimulus
about HOT are: (1) selecting some information can be in
the form of pictures, graphics, tables, or discourse who
have a connection in a case, (2) demanding the ability to
interpret, look for relationships, analyze, conclude, or
create, (3) choosing cases / contextual and interesting
(recent) problems that motivate students to read, and (4)
directly related to questions (subject matter), and
functioning [7]. In line with the requirements of a
stimulus about HOTS, it is clear that the stimulus will
enrich measurable cognitive levels.
Stimulus items in the form of video, audio, animation,
and simulation can enrich the indicators of competency
achievement (GPA) to be measured. This statement was
approved by 90% of respondents. Information that can be
obtained from a stimulus in the form of a video, although
of short duration, will be far more than written down in a
discourse, or in the form of a case. Likewise, the stimulus
in the form of an experimental simulation, which allows
changing the observed variables, will be able to enrich the
GPA to be measured.
Stimulus items in the form of video, audio, animation,
and interactive simulations strongly support assessment as
learning, approved by 97% of respondents. This is
possible because the stimulus in the form of video, audio,
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animation, and interactive simulations contains real and
contextual visualization of physical phenomena so that it
can be used as a source of learning. Through stimulus on
the problem, students can explore, practice interpreting,
look for relationships, analyze, conclude, or create
[16-18].
The stimulus items in the form of video, animation,
simulation can reduce verbalism or too long discourse,
believed by 97% of respondents. Explaining a case
through video displaying, animation, or simulation can
reduce the number of sentences and can clarify the
physical phenomena that are the subject of the problem.
The majority of the respondents (74%) agreed and
strongly agreed that items on a test appear randomly. This
can overcome the problem of students' tendency to
emulate their friends work or cheating. If students already
know that the questions appear randomly, it is hoped that
the students will focus on working on the problems, not
trying to ask friends in one room.
The options (answer choices) appeared randomly were
agreed by 73% of respondents. This can only be applied to
multiple choice and multiple respond type questions. The
advantage of randomizing the answer option is that if the
appearance of the question is easily recognized remotely,
it can prevent the tendency of the students from asking the
people closest to them when the test is in progress.
Most respondents (85%) agreed and strongly agreed to
display the time spent on the work on the items. However,
they agreed (98%) that only if the computer screen
displayed the remaining time available for the test. By
seeing the remaining time available to take a test, students
can organize their time and give more peace to think.
Most respondents (92%) agree and strongly agree. Each
item should be weighted according to the level of thinking
(C1, C2, C3, C4, C5, C6) which is needed to do the
problem. This can help to gather accurate information
related to the constraints (strengths and weaknesses) of
learning, as well as the important role that children need
in the learning process. The recapitulation data taken from
the aspects of time setting, score weighting, and providing
feedback are presented on the tables as follow.

Table 3. Time setting
No
1
2

Statement
On CBT, the time that has been used for
working on the test items should be
displayed on the computer
On CBT, the remaining time for
working on the test items should be
displayed on the computer

SDA

DA

LA

A

SA

6

10%

0

0%

3

5%

19

30%

34

55%

0

0%

0

0%

1

2%

16

25%

45

73%
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Table 4. Score Weighting
No
1
2
3

Statement

SDA

Each item should be weighted according
to the level of thinking (C1, C2, C3, C4,
C5, C6) needed to do the problem.
Each item should be weighted according
to the level of difficulty of the questions
Each item should be weighted according
to the type of items

DA

LA

A

SA

0

0%

0

0%

5

8%

26

42%

31

50%

0

0%

0

0%

5

8%

24

39%

33

53%

0

0%

0

0%

6

10%

25

40%

31

50%

Table 5. Providing feedback
No

1

2

3
4

Statement
In the CBT form test, it should be
designed to give feedback from the
system, in the form of follow-up for
students who can answer the questions
correctly
In the CBT form test, it should be
designed to provide feedback from the
system in the form of follow-up for
students who cannot answer the
questions correctly
In CBT feedback or system feedback, it
should be given for each item that has
been done
Feedback should be given after all
items have been worked on

SDA

DA

LA

A

SA

0

0%

0

0%

4

6%

29

47%

29

47%

0

0%

0

0%

5

8%

19

31%

38

61%

0

0%

2

3%

9

15%

26

42%

25

40%

1

2%

0

0%

6

10%

22

35%

33

53%

Each item should be weighted according to the level of
difficulty agreed by 92% of respondents. This is a form of
appreciation for students and is a principle of justice.
Difficult questions and solutions, which require a longer
thinking time, should be given a higher weight. And
conversely, problems that can be done easily, are given a
lower weight. Each item should be weighted according to
the type of problem approved by 90% of respondents.
Complex types of questions with a greater chance of
answering wrong should be given a higher weight. Each
type of question has different stages of thinking for
completion. Problem type T-F only has a 50% chance of
being wrong. Problem multiple choice with 5 options, has
a 20% chance of answering correctly, while the type of
multiple response questions, has the opportunity to answer
the correct varies, depending on the number of correct
answers provided. Thus, it is only natural that the items
are weighted according to the type of problem.
The majority of the respondents (94%) agreed and
strongly agreed on the CBT form test designed to be given
feedback from the system, in the form of follow-up for the
students who could answer the questions correctly. This
can facilitate the development of self-assessment
(reflection) in learning and provide high-quality
information to students about learning. In addition,
feedback provides an opportunity to close the gap between
current and desired performance. [22] revealed the
feedback function: (1) helping clarify student performance,
(2) providing high quality information to students about
their learning, and (3) encouraging dialogue among

teachers related to learning. Online feedback helps enrich
student participation and discussion [23].
Furthermore, 92% of respondents agreed and strongly
agreed on the CBT form designed to be given feedback
from the system in the form of follow-up for the students
who could not answer the questions correctly. This
increases the student's role and teacher's responsibility for
the weaknesses of student answers. [24] suggest that
quality feedback focuses not only on strengths and
weaknesses, but is timely and contains high-quality
information. Related to this, we need educators who have
knowledge of pedagogical content to provide feedback
[25]. In line with this, giving feedback to the students who
cannot answer the questions correctly enables the students
to have the mindset, skills, and motivation to prioritize the
material that has not been mastered in a sustainable
manner. It was further revealed that the feedback given
with frequency often improved learning performance and
assignments [26]. In line with the opinion [27] it states
that feedback can enrich students' cognitive resource
abilities.
In CBT feedback or system feedback, it should be given
for each item that has been worked on, which was
approved by 82% of respondents. Feedback is provided
for this type in order to facilitate the time constraints
students have regarding the knowledge they have just
gained. Besides this activity has an impact on: (1) the
ability of students to identify which material has been
explained they can understand and vice versa, (2) the
identification of students' concept understanding, (3) the
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ability of teachers to understand quickly to material that is
not yet understood by students, and (4) the ability of
teachers to find anything that has not been conveyed
clearly. [28] revealed that quality feedback if: (1) has an
impact outside the feedback task; and (2) enhance the role
of students interpreting and engaging in feedback
activities. Everything that was apparently not clearly
understood by the students. It should be noted and
repeated again at the next opportunity. Another way that is
better and will give more certainty is to hold a short exam.
Feedback should be given after all the items being
worked on have been approved by 88% of respondents.
This provides opportunities for students to: (1) increase
student awareness about learning, (2) facilitate students to
be stimulated to develop, monitor and evaluate their own
learning, and (3) increase the capacity of students for
life-long continuous learning. [29] suggests that ongoing
feedback supports students in the learning process.
The majority of the respondents (76%) agreed and
strongly agreed that on the CBT test, the students should
be given the opportunity to repeat the test. This is related
to the opportunity for students to pay attention to the
items that have not been completed as one of the stimuli
that lead to the achievement of learning objectives.
Meanwhile, this form of test can process the learning
outcomes effectively and actively and also physically,
intellectually, and emotionally.
In the CBT test, it is better for the answer submission
(click submit) to be done after each item has been
completed, with the risk that students cannot redo the
previous questions, which are approved by 45% of
respondents. That is, more than half of the respondents
disagreed with the CBT test in the form of answer
submission after each item was completed because it is
risky. The students cannot redo the questions. This is
believed to have an impact on the students' motivational
resources that can be used to stimulate thinking activities.
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The practice of students' ability to link between what is
taught and what the they already know and the way the
students think raises the independence of thinking which
makes them ready to convey the information in their head
and process it into the right answer. Being consistent with
the previous opinion, the respondents agreed by 88% that
click submission is done after all items have been
completed so that students can redo the questions. This
will provide an opportunity for the students to think again.
Based on the perception of the physics teachers who
were the respondents in this study, a CBT design model
was developed to measure and stimulate physics HOTS as
in Figure 1. In this model, the stimulus items can be
presented in the form of video, audio, and animation of
contextual physical phenomena that can arouse the
curiosity. The stimulus can be in the form of an
experimental simulation involving several variables.
There are some fixed variables and also some variables
which are changed in value. The simplest stimulus is in
the form of cases, graphs, or data tables of research results.
Stimulus as above will enrich: the indicators of
competence achievement to be be measured, cognitive
level, even the complexity of thinking. Types of questions
made can be very varied such as True-False, Multiple
Choice, Multiple Respond, Sequence, Fill in The Blank,
and Matching. Scoring is distinguished by cognitive level,
form of questions, and level of difficulty of the questions.
For the purposes of assessment as learning, the question
instrument can be supplemented with constructive
feedback. To prevent cheating, randomization can be
arranged which includes setting questions and question
options. This model is of course just an initial idea that
still needs to be tested. The percentage achievement of
repetition and submission in CBT and the design of HOTS
in CBT for physics learning are presented on table 6 and
figure 1 below.

Table 6. Repeating and submitting
No
1
2

3

Statement
In the CBT form test, it is better to provide
the chance of re-doing the test
In the CBT form test, it is better to click the
submission after each of the items has been
done, with the risk that the students are not
able to redo the previous test anymore
In the CBT form test, it is better to click the
submission after each of the items has been
done, with the risk that the students are able
to redo the previous test
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Figure 1. CBT design to measure and stimulate HOTS in learning physics

4. Conclusions
According to the perception of the physics teacher, the
HOTS items need to contain stimulus to encourage the
students to think. HOTS stimulus structure in the form of
images, graphics, video/audio physical phenomena,
animated/experimental simulations can enrich the
diversity of items, and the level of cognitive thinking, and
stimulus items in the form of video, audio, animation,
interactive simulations strongly support assessment as
learning and reduce verbalism about test questions. The
items and options on a CBT are suggested to be raised
randomly. In CBT, it is recommended to display the
remaining time available for working on the test. Each
item should be weighted according to the level of thinking,
the level of difficulty of the questions, and the type of
questions. Feedback from the system, in the form of
follow-up for the students, is given both to the students
who can work on the problem as a form of enrichment and
the students who cannot answer the question as a guide to
understand the material being tested.
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