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Abstract— The existing curriculum emphasizes learning 

process on higher order thinking skills and to use ICT in 

learning. Therefore, it is necessary to develop CAI media HOTS-

based in learning. This study is kind of development research 

that aims to produce a valid and practical CAI media based on 

Higher Order Thinking Skills (HOTS) criteria for linear 

program learning material, and has a potential effects for Senior 

High School students’ mathematical learning process. The 

method consists of two stages, preliminary and formative 

evaluation consisting of expert reviews, one to one, small group, 

and field test. Subjects involved in this research were 33 students 

from Srijaya Negara Palembang Senior High School. The results 

showed that CAI media developed based on HOTS for linear 

program material has a power point integrated with Geogebra. It 

was categorized into a valid and practical media and has a 

potential effects. It is used for four meeting sessions, in which the 

media consisting of HOTS question for each meeting. 
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I.  INTRODUCTION 

The 21st century skills require higher order thinking skills 
[1-3]. In Indonesia, this higher order thinking ability is one of 
curriculum demands that have to be applied into the learning 
process [1]. The other, curriculum demand to use ICT in 
learning process, which requires students to know the 
importance of information, media, and communication 
information technology [4-7]. Using ICT media in learning can 
take the form of Computer Assisted Instruction (CAI) [8]. 

Prior studies stated that Indonesia students’ higher order 
thinking skills are still low [9, 10]. It is seen from the results of 
PISA and TIMMS, the average value of Indonesia is 
unsatisfied. The results of PISA in 2015 [11] showed that 
Indonesia was at 63 in the mathematics field. Whereas based 
on the 2011 TIMSS results [12], Indonesia was ranked 38 out 
of 42 countries by obtaining an average score of 386 below the 
average international score of 500. The percentage of correct 

answers on aspects of content that had the lowest score was 
algebra at 22% [13]. 

Judging from the low content of algebra in PISA, it shows 
that algebra is one of the most difficult material, especially 
linear program material. Based on the problems, researchers 
are interested in developing HOTS-based CAI media for linear 
program learning material in senior high school. 

II.  METHOD 

The research method in this study used the development 
research that purposed to produce CAI media that is valid, 
practical, and have potential effects. Data were analyzed 
qualitatively. This research focuses on two stages, namely the 
preliminary stage and the formative evaluation stage. 

 

Fig. 1. Flowchart of development studies [14]. 

In the preliminary stage, researchers plan, collect, and 
prepare all the things that will be done at each stages. 
Preliminary consists of two stages, namely the analysis stage 
and the design stage. At the analysis stage, researchers conduct 
student analysis, curriculum analysis, core competencies, basic 
competencies, and learning objectives that are in line with the 
2013 revised high school curriculum 2013. Next, the researcher 
designs the problem to be presented, learning objectives, 
learning model, and determination of the right media to use. 

Formative evaluation consists of five stages, namely self-
evaluation, expert review, one to one, small groups, and field 

Advances in Social Science, Education and Humanities Research, volume 422

International Conference on Progressive Education (ICOPE 2019)

Copyright © 2020 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 320



tests. Formative evaluations have their respective goals at each 
stage. In the first stage, self-evaluation aims to conduct analysis 
and design of the media to be developed so as to produce 
prototype 1. After that the product is validated by 3 validators 
named M, EK, and B, then tested on 3 students who are not the 
subjects of the study named R, D, and A from XII IPA 1 of 13 
Senior High School Palembang, which aims to obtain a 
prototype 2 is a valid product. The next stage of the prototype 2 
product was tested on 2 small groups XII IPA 2 of 13 Senior 
High School Palembang to obtain prototype 3 in the form of a 
practical product. So after doing the four stages the product is 
applied to learning in the classroom. CAI media that have been 
developed are applied in XI IPS 2 Srijaya Negara Senior High 
School Palembang. Data collection techniques used were 
interviews and tests. 

III. RESULTS AND DISCUSSION

Analysis of the results in this study is preliminary stage and 
formative evaluation stage. 

A. Preliminary

Preliminary consist of two stages, analysis and design.

B. Analysis

In this study, the first stage carried out was the analysis
which included student analysis, curriculum analysis, and 
material analysis. Researchers conducted research in XI IPS 1 
of Srijaya Negara Senior High School Palembang, in this case 
the mathematics lesson was taught by Mrs. STN. That class 
numbered 33 students, consisting of 13 men and 20 women. 
Mathematical material was be taught every 2 times a week with 
each meeting as many as 2 meetings. In learning, teachers 
usually use the expository method and very rarely use ICT 
media. The curriculum used is 2013 curriculum. In this study, 
Linear program material was used by researchers to be tested 
on students so that the core competencies and basic 
competencies of the linear program material for XI senior high 
school were adjusted to the 2013 curriculum.  

C. Design

Researcher designed CAI media, problems, and activities
questions. CAI media developed are in the form of power 
points that are integrated with Geogebra. Power points are 
developed interactively so students can operate on their own 
while learning in the class. The media that will be developed 
consists of four meetings. Problems developed based on HOTS 
indicators, namely analysis, evaluation, and creation. In 
presenting problems, researchers also design problem solving 
questions that become student activity sheets, so it is expected 
that students can be helped in solving the problems presented. 
The designed CAI media is called prototype 1.  

D. Formative Evaluation

Formative evaluation consist of five stages, Self
Evaluation, Expert Review, One to One, Small Group and 
Field Test. 

1) Self Evaluation
Researchers review the suitability of basic competencies,

indicators, and learning objectives. The suitability of the 
questions that have been developed is based on the HOTS 
indicator, and then suitability of the problem solving steps that 
are presented with the stages of problem solving. 

2) Expert Review
Researcher validated to 3 validators so generate several

comments, such as presentation of problems made in the form 
of images, the media were exported in a stand-alone form so 
that students could not see the next slides, at the meeting there 
should be C4, C5, C6, for example meetings-1 consists of C4, 
C5, meeting-2 consists of C5, C6, and so on, then use video’s 
instructions. 

3) One to One

Result from validator revised then tested to 3 students,
which generates some comments which can be seen in the table 
below.

TABLE I. COMMENT AND DECISION ON REVISION AT ONE TO ONE STAGE 

Comment/Suggestion Revision Decision 

Slide total on the "animal feed" problem, which is 2 slides 

makes students difficult to understanding the problems  
Slide total is changed to one slide 

Numbers at the animal feeds problem  generate final 

results with decimal values and numbers that used are 

considerable 

Numbers are changed into round value. But the numbers 

are not reduced because will not be corresponding with 

the context of “animal feed” 

- 
Based on observation when the process of using CAI 

media, students need a tutorial to shading the settlement 

area on the geogebra.  

Table 1 shows experts opinion about HOTS problem in 
CAI media developed. They suggested to considered students’ 
view in understanding problem given. They also criticized 
about numbers used. They argued that HOTS problems are not 
always difficult problems that make students difficult to 

understand problem or difficult in doing calculation. Their 
opinions were used as base to revise CAI media. The revised 
media become the second prototype of HOTS- based CAI 
media. 
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TABLE II. REVISED CAI MEDIA FROM PROTOTYPE 1 TO PROTOTYPE 2 

Prototype 1 Prototype 2 

Rules of activities use 

Presentation of setting line form tutorial 

Presentation of each problems  

After validating at the expert review stage and testing at the 
one to one stage, the researchers revised the CAI media so as to 
produce a prototype 2 that would be tested at the small group 
stage. 

4) Small Group
This trial was conducted to 2 groups, each consisting of 2

students. The results of this trial produce some comments or 
suggestions given by students which can be seen in the table 
below.

TABLE III. COMMENT AND DECISION REVISE AT SMALL GROUP STAGE 

Comment / Suggestion Revision Decision 

In the problem of the android context, researcher 

observes that the students feel confused because the 

final result of the students answers is decimal numbers 

Numbers are changed 

After conducting a trial at the small group stage, 
researchers revised the CAI media so as to produce a prototype 
3 that the researchers would use in classroom learning to see 
the potential effects of the HOTS-based CAI media that had 
been developed on student learning result. 

5) Field Test
Field test were carried out to trials the product to a larger

scope which was useful to see the potential effects of CAI 
media. Field test conducted in 4 meetings, for 3 meetings 
students study in the computer laboratory, so that each student 
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can use the CAI media by themselves. In addition, at each 
meeting students were given linear program HOTS problems to 
train them in higher-order thinking. At the last meeting a test is 
conducted. The results of these tests indicate that the most 
dominant ability to appear in linear program material using 
HOTS-based CAI media is the ability to analyze. 

Fig. 2. Student answers that create a new problem from previous 

experience 

Figure 2 shows that students are able to create a new 
problem because students are able to make a system of 
inequality correctly from the pictures that have been made 
before. 

Fig. 3. students’ answers who make mathematical models of contextual 

problems 

Figure 3 shows that students are able to analyze the 
problems in the question and are able to make mathematical 
models from the information provided 

Fig. 4. students’ argument who are able to give opinions about the truth 

Figure 3 shows that students are able to provide arguments 
for the truth of their opinions based on the calculation of the 
answers they have made before.  

Figure 1-3 is the answer of one student from each indicator. 
Based on the results of expert review, one to one, and small 
groups, HOTS-based CAI media is valid and practical for 
learning mathematics in class. CAI media that is applied to 
mathematics learning can improve students’ ability to think at a 
higher level. In addition, improve the effectiveness of students 
in understanding classroom learning. This is corresponding 
with some research results which state that the media can 
improve the effectiveness of learning mathematics and science 
in the classroom [15-18]. Meanwhile, based on Bhatti's 
research result [19], the developed CAI media can produce 
diverse products for different levels of student ability to 
improve abilities in the learning process and facilitate in the 
classroom. Correspondingly, another opinion states that CAI 
media can improve learning on a variety of materials in the 
field of education [20] and can improve student learning 
outcomes and students’ assessments [21]. 

IV. CONCLUSION

Based on the research results, CAI media that have been 
developed are declared into a valid media by the validator in 
terms of content, constructs, and language and based on the 
results of the one-to-one stage. In addition, CAI media have 
been considered into practice media based on the results of 
small group stage and have potential effect that seen from the 
appearance of students’ ability to think at a high level in 
solving problems using the CAI media. 
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