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      Abstract - This study aims to determine the 

effectiveness of physics learning by using the 

Contextual Teaching and Learning approach with the 

help of Android E-book measuring the High Order 

Thinking Skills (HOTS) of students after being taught 

using the CTL-assisted Android e-book approach and 

find out the presentation of each HOTS indicator used. 

Research subjects are students of MAN Sleman 3 

consisting of 32 students. The sampling technique uses 

purposive sampling. Data collection techniques use a 

description test provided during the learning process 

with the CTL approach in the form of Student 

Discussion Sheets. The results show that learning using 

the Contextual Teaching and Learning approach is 

effectively used in the physics learning process in terms 

of the achievement of the Minimum Competence 

Criteria. In addition, HOTS measurement of students 

through the CTL approach obtained data from 30 

students, where 26 students have very high abilities 

and 4 students had high abilities. The average 

achievement of the HOTS indicator is in the "very 

good" category. The achievement of the ability to 

analyze indicators of students is in the "good" category 

while the ability to evaluate and create is in the "very 

good" category. 
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1. Introduction 

 

The development of science and technology has a 

major influence that triggers a change in the learning 

system. Learning is required to be more creative and 

innovative in accordance with the development of 

science and technology. Physics as one of the 

branches of science is directed to using technology in 

the delivery of learning messages. One form of 

implementation of information and communication 

technology in physics learning is the use of media as 

a tool. Android is one of the communication 

technologies that is highly developed in various 

circles and is an integral aspect of everyday life [9]. 

With the advent of technology, it is possible to be 

able to utilize Android as one of the media in 

learning physics [5],[18]. The use of Android-

assisted learning media has a very positive effect on 

students' responses and effectively increases HOTS 

[1],[17]. One application that can be used in android 

is E-Book. The e-book is one of the electronic books 

that contain learning materials [10]. Results of 

research conducted by [20] states that the use of E-

book learning media with android assisted in learning 

provides ease of learning for students compared to 

other media in schools. 

Permendikbud number 22 of 2016 concerning the 

standard process of regulating classroom learning 

needs to utilize information and communication 

technology to improve the efficiency and 

effectiveness of learning. This implies that the use of 

technology in learning is very important to be 

implemented so as to create more quality learning. 

In addition to the media, the role of the teacher in 

learning also determines the success of the learning 

process. Teachers are required to be able to design 

and process learning that is oriented towards 
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students. The 2013 curriculum requires a balance 

between attitudes, knowledge and skills possessed by 

students. The learning system is also changed from 

the teacher center's approach to the student center. It 

aims to train students to build their own learning 

experiences and increase self-confidence [6]. Besides 

that, learning is more directed at high literacy aspects 

not only to the level of remembering and repeating 

but can find and apply effectively [28]. In accordance 

with these demands, students are provided with soft 

skills and good hard skills. Soft skills are related to 

communication skills, attitude and commitment. 

Hard skills are more related on cognitive fulfillment 

such as problem solving skills, critical thinking 

skills, collaboration skills, creating and innovating 

skills. Problem solving is the focus of learning in 

schools so students are trained to find one or more 

solutions [14]. The process of thinking of students is 

directed at acquiring knowledge through stages of 

high-level thinking so as to produce a more 

meaningful conceptual understanding [21],[26]. In 

order to realize this, class learning needs to use 

techniques and strategies that can accommodate 

students' thinking abilities. This must appear in every 

learning plan that is made. 

Permendikbud number 22 of 2016 concerning the 

standard process also regulates learning needs to lead 

to answers that are multi-dimensional truth that 

means students find their own learning experience 

and are able to measure physical skills (hard skills) 

such as high-level thinking skills. The results 

revealed that learning that is enriched with 

technology can increase students' HOTS and more 

positive attitudes towards motivation and creativity 

[24]. 

HOTS refers to the reasoning of higher 

thinking skills and is an ability that is a priority in 

physics learning. Students who have high thinking 

skills can learn to improve performance and reduce 

their limitations [3]. The results of the study found 

that students’ ability to analyze was low on the 

aspects of distinguishing and regulating. In addition, 

the ability to evaluate on the aspects of criticizing 

and examining was also low, while the ability to 

create was low in the aspect of producing, planning, 

and creating [12]. Based on the analysis, it is 

suggested that physics teachers in high school can 

choose learning models that increase students' high-

level thinking skills in physics. One of the ways used 

to train students' thinking skills is by applying 

learning using High Order Thinking strategies 

[16],[19]. The problems found by [2] [12] in learning 

are more directed towards the aspects of 

remembering, understanding and applying, which is 

part of Low Thinking Skills. There is no seriousness 

in learning to achieve high-level thinking skills. 

HOTS of students can be increased through the 

application of learner-centered learning and based on 

constructivism [15]. Learning approach that is able to 

train students to be able to think critically, find and 

create something that is at the level of high-level 

thinking is the contextual teaching and learning 

(CTL) approach because in the CTL the learning 

process is able to increase the activities of students 

and be able to construct new knowledge with 

previous experience or with facts around [7] [10] 

[23]. 

HOTS measurement can use the Contextual 

teaching and learning approach because the CTL 

stage is able to train students' high-level thinking 

skills [8]. The results showed that CTL had a positive 

effect and was able to improve students 'high-level 

thinking skills at the level of analyzing, evaluating 

and creating and also was able to train students' way 

of thinking towards higher cognitive levels. In 

addition, the social interactions that are built between 

students in learning can improve higher-order 

thinking skills [13]. The use of learning media also 

affects HOTS students as it is in accordance with the 

results of research which revealed that the use of 

learning media is able to improve students' high-level 

thinking skills [27]. 

The HOTS indicator according to [4] can be seen 

in Table 1. 

Table 1. HOTS Indicator 

Indicator Description indicator 

Analyze Analyze information that 

enters and recognizes 

problem solving ideas 

based on information 

provided. 

Evaluate Providing an assessment of 

problem solving ideas 

based on their strengths 

and weaknesses. 

Create Design a way to solve 

problems 
 

The paper discusses physics learning by applying 

contextual teaching and learning which is used as a 

solution to measure the ability to measure HOTS of 

high school students. 

 
2. Material & Methodology 

The study was conducted in MAN 3 Sleman on 

April 13 to April 27 2018. The subjects of this study 

were 32 students of class XI Science 4 MAN 3 

Sleman in the academic year 2017/2018. The 

sampling technique uses purposive sampling.. The 

instrument used in this study is a description test 

instrument that is packaged in LKPD. The 

presentation of the stimulus HOTS questions are 
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presented in the form of videos in an e-book while 

still writing down the solutions in the available 

places. It was this solution to the problem that was 

later analyzed using Excel 2013 and SPSS 16.0. 

This type of research is Pre-experiment which 

aims to measure High Order Thinking Skills (HOTS) 

of students after implementing learning using the 

CTL-assisted Android E-Book approach. The 

research design used was the One-shot case study 

[25]. As ilustrated below in Figure 1. 

 

 
Figure 1.  One-shot case study design 

 

X is the treatment in the form of learning by using an 

Android e-book assisted contextual teaching and 

learning approach. 

O is Measurement of HOTS during the learning 

process. 

The study begins with the preparation of learning 

tools consisting of Learning Implementation Plans 

(RPP), Student Worksheets (LKPD) and Media in the 

form of an Android-assisted e-book. Learning 

devices are based on the basic competencies of 

material for global warming. The next step is to use 

an expert non-validation test instrument by two 

expert lecturers. The validation results are then 

revised based on comments and suggestions for field 

trials. 

The analysis used in this study is descriptive 

analysis in the form of averages, standard deviations, 

maximum scores, minimum scores and variances. 

The effectiveness of the learning process is analyzed 

using one sample t-test by comparing the results 

obtained with minimum completeness criteria 

(KKM). The acquisition of HOTS scores for students 

is categorized according to Table 2. [22]. 
 

Table 2. HOTS Students’ Categories 
 

Interval Category 

 
Very high 

 
High 

 
Medium 

 
Low 

 
Very Low 

 

The average percentage of each HOTS indicator 

also needs to be categorized into four parts obtained 

based on the adaptation of [11] in Table 3. 

 

 

 

Table 3. HOTS indicator percentage category 
 

Presentase category 

85 % ≤ x ≤ 100 % Very Good 

70 % ≤ x < 85 % Good 

50 % ≤ x < 70 % Pretty good 

0 % ≤ x < 50 % Low  

 

3. Results and Discussion 
 

      Analysis of the effectiveness of the learning 

process using the CTL approach was analyzed using 

SPSS 16.0 with a one-sample T-test technique. This 

testing hypothesis is as follows: 
 

H0: Learning using the Android-assisted 

Contextual teaching and learning approach is not 

effective in terms of the achievement of learning 

outcomes. 

H1: Learning using the effective Android-assisted 

CTL approach in terms of the achievement of 

learning outcomes. 

The results of the analysis of the effectiveness of 

learning can be seen in Table 4. 

 
Table 4. Effectiveness of learning 
 

 
 

Based on Table 4., obtained is a significance 

value of 0.000. because the significant value is 

smaller than 0.05, then according to the rejection 

criteria H0 if α <0.05 it can be concluded that 

learning with an Android-assisted contextual 

teaching and learning approach is effectively applied 

in learning. 

Learning tools that have been developed before 

being used are validated by two validators. The 

validators provide values and suggestions that are 

used to correct the deficiencies of the SSP. The 

evaluation of the validator is a determinant of the 

validity and reliability of the device being developed. 

The CTL learning series of students is directed to 

the ability to think high-level in accordance with the 

taxonomy of bloom which is analyzing, evaluating 

and creating. The results of students' work on LKPD 

were analyzed to measure high order thinking skills 

and the achievement of each HOTS indicator. This is 

reflected in the following steps: Constructivism, at 

X  O 
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this stage students are given an initial motivation 

related to the material to be studied in the form of a 

video on the impact of global warming occurring in 

the environment. Then follows a question and answer 

session between the teacher (G) and the Student 

(PD). 
 

G: “from the video that you saw what 

happened?” 

PD:  “there is a flood that drowns housing and 

lots of smoke so people who use masks” 

G: “why this happened?” 

PD: “because of heavy rain and many 

motorized vehicles.” 
 

Based on the dialogue, it showed that students 

have natural abilities according to what they have 

seen. At the beginning of learning students have been 

trained to be able to analyze according to the 

experience they see. 

At the stage of questioning, teacher would present 

a video that showed about human activities that can 

trigger global warming. From the video the question 

was asked: 
 

PD: “why cutting down trees can make the earth's 

air get hotter?” 

PD: “why vehicle fumes and factory fumes can 

make the air temperature hotter? 
 

The question arises from students in the form of a 

high curiosity towards an existing environment. 

From this curiosity, there is a stimulus for students to 

explore more their learning experiences. Learning 

Community, at this stage students sit in their 

respective groups to discuss the worksheets of 

students who have been distributed. The goal is to 

exchange ideas to find new things and construct 

initial knowledge into more complete knowledge that 

cannot be separated from analyzing and evaluating 

ideas to get the right answers.  Inquiry is freeing 

students to think and find their own learning 

experience by holding on to the Android e-book that 

they already have. At the inquiry stage, students are 

trained to be able to think of the aspects of analyzing, 

evaluating and creating. This is done during LKPD 

work activities. Reflection stage where students 

present the learning outcomes and make conclusions 

relating to the material that has been studied. 

Students are trained how to analyze the results that 

have been submitted so as to obtain appropriate 

conclusions. 

The descriptive analysis of HOTS of students 

using exel Microsoft results obtained can be seen in 

Table 5. 

 

 

Table 5. Description analysis ability HOTS of students 

Statistics Statistical Value 

Number of Samples 32 

high score 100 

Lowest Value 70 

Ideal value 100 

means 87,66 

Standard deviation 9,502 

Variance 90,297 
 

Based on Table 5., the results of the HOTS 

measurement of students through learning using the 

Android-assisted CTL approach obtained the highest 

and lowest scores of students by 100 and 70 with an 

average value of 87.66. This shows that HOTS 

students in the experimental class are in good 

category because they are above the determined 

KKM. 

In working on LKPD, students are directed to be 

able to analyze ideas that might be done to overcome 

the problems presented in the e-book. Furthermore, 

from these ideas students need to evaluate the most 

realistic ideas to be implemented in relation to the 

existing problems, evaluations carried out based on 

their strengths and weaknesses. In addition, students 

are directed to be able to create an idea that is able to 

solve problems that often occur from the causes of 

global warming. The stages in CTL also learn 

students to think at a higher level, through the 

acquisition of learning experiences based on facts 

that exist in everyday life. The results of research 

conducted by [7] show that learning using the CTL 

approach has a positive impact on the HOTS of the 

students because the learning process is very 

supportive to be able to learn high-level thinking 

skills.  

The results of the acquisition are inseparable from 

the role of the teacher in learning and the tools used 

so as to make motivated learners during the learning 

process seen from the enthusiasm of students in 

presenting questions and answering questions. The 

use of e-book as a learning resource is also very 

helpful for students without the need to flip through a 

book besides that there is also a pleasant stimulus 

video and stimulates students' thinking ability.  

The results of HOTS measurement of students are 

then categorized based on the criteria 

then can be seen in Figure 2. 

 

Figure 2: HOTS students' measurement results 
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Based on Figure 1, it is presented that the results 

of the measurement of the High Order Thinking Skill 

of 30 students obtained that 26 students have very 

high abilities and 4 students have high abilities. 

The results of the analysis of the achievement of 

the HOTS indicator through HOTS questions on 

LKPD can be seen in Table 6. 

 
Table 6. Results of Achievement Analysis of HOTS 

Indicators 
 

Indicator items Accompli

shment 

Average 

per 

indicator 

Catego

ry 

Analyze 1 84,38 76,96 Good 

4 69,53 

Evaluate 3 100 100 Verry 

Good 

Crate 2 96,88 92,27 Very 

Good 
5 87,66  

Mean  87,69  Very 

Good 
 

Based on Table 6, it shows that the average 

percentage of HOTS’ indicator achieved by students 

in experimental class after being taught using CTL 

learning approach assisted by android was 87,66. The 

data shows that the High Order Thinking Skill of 

students in the experimental class as a whole is in a 

very good category. The average acquisition of 

students' achievement for the three indicators was 

76.96, 100 and 92.27 respectively. This shows that 

the ability to analyze students as a whole is in the 

good category while the ability to evaluate and create 

in a whole is in a very good category. This result is 

contrary to the result of research conducted by [12] 

obtaining that the percentage of analyzing indicator 

was higher than evaluating and creating. 

 

4. Conclusion 

Based on the results of data analysis that has been 

done, it was found that the measurement of HOTS of 

students through the CTL approach obtained data, 

from 30 students there were 26 students who had 

very high abilities and 4 students had high abilities. 

The achievement of the HOTS indicator obtained 

from the average value of students as much as 87.66 

is in the "very good" category. The achievement of 

students in each HOTS indicator that is analyzing, 

evaluating and creating shows that physics learning 

using CTL with the help of android can measure the 

HOTS of high school students in terms of the ability 

to analyze students in the "good" category and the 

ability to evaluate and create are within the category 

"very good". 
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