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Abstract –Assessment in the 2013 curriculum leads 
more to the assessment of knowledge and attitude. The 
ability of cooperation is categorized as part of the 
social skills and attitudes that learners need to develop. 
One approach to learning that can be used to develop 
the ability of cooperation is the CTL approach. The 
CTL approach links material to the real situation of 
learners and provides an opportunity to work together 
to solve problems. Android is one form of 
sophistication of Information and Communication 
Technology (ICT) which is generally owned by all 
circles including learners, and can be used as a media 
of learning. This study aims to measure the students’ 
cooperation ability during learning using the physics 
learning toolsof CTL approach assisted android. A 
type of pre-experimental research was used in this 
study. 32 students of XI MIA 4 were used as study 
subjects. The results showed: (1) the physics learning 
tools that are made feasible to use with the category of 
validity are very well grounded, (2) the students' 
cooperation ability is in a very good category after 
learning to use the CTL approach assisted android. 
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1. Introduction 
 

The 21st century skill framework expects students 
to be literate in information and communication 
technology [1]. In addition, Permendikbud No. 22 of 
2016 concerning the process standards in elementary 
and secondary school level learning also 
recommends that the learning process should contain 
the application of information and communication 
technology that is systematically integrated, and 
effective according to the situation and conditions. 
This is the basis for the direction of teaching and 
learning activities by utilizing information and 
communication technology [2]. 

Using Android as a learning resource is a form of 
using Information and Communication Technology 
in learning. Android is a form of ICT sophistication 
that is now enjoyed by many people and is 
economically affordable. Many students use android 
to play games and social media. This will interfere 
with their learning, because the concentration will 
divided [3]. Students are happy to play Android, even 
to the point of being addicted to Android. To 
overcome this, it would be nice for Android to be 
used in learning so students can learn independently 
through the Android they have. The use of Android 
apps can helps students learn anywhere and anytime, 
so that it can be utilized in learning [4]. 

Android is a Linux-based open source operating 
system developed by Google and aimed at mobile 
devices such as smart phones and tablets [5]. Users 
can download various applications on Play Store on 
their Android. One category of applications in the 
Play store is education [6]. Android smartphones 
have the highest number of users in the world, so 
they can be used as learning media to overcome the 
limitations of space and time because they make it 
easier for users to access them [7]. Implementation of 
learning using smart phones and tablets can have a 
positive impact on cognitive, metacognitive, 
affective, and socio-cultural dimensions [8]. 
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Several studies have been conducted using 
Android as a learning medium, including loading 
virtual laboratory applications [9], [10], education 
game [11], physics handouts [12], and physics 
comics [13] into android. 

The assessment in the 2013 curriculum is more 
directed at assessment in terms of knowledge 
(cognitive) and attitude (affective). Students are 
expected to have good knowledge and good attitude 
after going through a series of learning processes. 
Collaboration helps students to develop self-
confidence, add life experiences and enhance social 
interaction that will help students to live their lives 
later [14]. The learning process will increase 
progressively with the strengthening of cooperative 
skills [15]. Team work in science education is useful 
to help students learn the materials and train the 
skills needed in a future career [16]. 

In working groups, teachers can assess the ability 
of students in terms of cooperation. The team shows 
a group of two or more people who work 
interdependently in pursuing a common goal [17]. 
Effective teamwork skills are very important for 
success in the team. Teamwork skills increase over 
time when taught and assessed [18]. Students' 
personal attitudes are the key to explaining overall 
improvement in their skills through teamwork. In 
addition, students' perceptions of achieving goals are 
also one of the other influences on improving skills 
in teamwork [19]. 

Teamwork is a general basis for managing people, 
concentrating on everyone in the right position who 
tries their best, helps each other, shares resources, 
plays the most efficient team and gets along with 
members in the team rather than emphasizing 
personal excellence [5]. Human cooperation is as 
good as the collective phenomena that arise in 
complex systems [21]. 

Students must have special skills in working 
together called cooperative skills, including (1) 
equate opinions; (2) appreciate the contribution of 
each group member; (3) take turns and share 
assignments; (4) be in a group; (5) completing the 
task well; (6) encourage other students to participate; 
(7) asking other students to participate; (8) 
completing assignments on time; and (9) respect for 
individual differences [22]. Cooperation indicators 
are divided into six, namely responsibility in making 
decisions, not separating from the others, interaction 
with learning resources, interaction between friends 
in groups and actively solving problems [23]. The 
cooperation indicators used in this study are doing 
task, completing the task on time, be in a groups, 
good communication between friends and listening to 
friends' opinions. 

An approach to learning is needed that can develop 
students’ knowledge and students’ attitudes. One 

approach that can be used as an alternative is the 
Contextual Teaching and Learning approach (CTL). 
The CTL approach makes students active in the 
learning process so that they can find concepts to 
increase their knowledge and experience [24]. 
Contextually in the learning process, the students are 
given the opportunity to build relationships in 
contexts that are more relevant and meaningful to 
them. The next explanation is in the summary phase, 
merging and practice phase on the contextual 
approach will form a better scientific attitude in 
particular, curiosity, responsibility and cooperation 
[25]. 

There are seven components of the contextual 
approach, namely constructivism, inquiry, 
questioning, learning community, modeling, 
reflection and authentic assessment [26]. The CTL 
system helps students in searching for the meaning of 
what they are learning through improving academic 
subjects and the context of their daily lives; personal, 
social and cultural context [27]. 

The results of previous studies explain that the 
experimental-based CTL approach has a positive 
effect on the scientific attitude of students with a 
coefficient of determination indicator of curiosity 
attitude of 25%, critical thinking attitude of 23,04%, 
open attitude of 31,36%, and cooperation of 34,81 % 
[28]. Indicators of cooperation are indicators that 
have the largest percentage of some indicators of 
scientific attitudes. Other studies get results that 
physics learning outcomes increase after learning 
using the CTL approach assisted by power point. 
[29]. 

The discussion in this paper is about applying the 
CTL approach assisted by Android in physics 
learning to measure the students' cooperation ability 
of high school students. 
 
2. Material & Methodology 

 

This study was conducted at MAN 3 Sleman, 
starting on April 13 to April 27, 2018. As many as 32 
students of class XI science 4 academic years 
2017/2018 were selected to be the subjects in this 
study. This study aims to produce a physics learning 
tools using the CTL approach assisted by android and 
knowing the level of students' cooperation ability in 
the implementation of these tools. Physics learning 
tools that are produced to be used in study are RPP, 
LKPD, Android media in the form of e-books and 
observation sheets of cooperation ability. 

The type of this study is pre-experimental research. 
The purpose of this type of research is to measure the 
students' cooperation ability during learning with the 
CTL approach assisted by Android. This study uses a 
one-shot case study design [30], which can be seen in 
Figure 1. 
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Figure 1.  One-shot case study design 
 

X: Implemented learning in the classroom using the 
CTL approach assisted Android. 

O: Measurement of students’ cooperation ability 
during classroom learning. 

Before making physics learning tools using the 
Contextual Teaching and Learning (CTL) approach, 
researchers first conduct student analysis, concept 
analysis, and curriculum analysis. Student analysis 
aims to determine student characteristics which 
include age, level of cognitive development and 
student ability. This data analysis is obtained through 
interviews with physics subject teachers and 
students, and observing the conditions in the 
classroom during the learning process taking place. 

Curriculum analysis functions as a written plan 
about the achievements that must be possessed by 
students through classroom learning activities. The 
scope of this analysis includes core competencies, 
basic competencies and achievement indicators. 
Meanwhile, concept analysis aims to identify, detail 
and mathematically compile the main concepts to be 
elaborated and structured, and carried out through 
studying literature. 

The next step is to make physics learning tools 
consisting of Learning Implementation Plans (RPP), 
Student Worksheets (LKPD), Android media in the 
form of e-books and cooperation ability observation 
sheets. Preparation of learning tools is based on 
Basic Competence (KD) of global warming material: 
(1) KD 3.12 analyzes the symptoms of global 
warming and its impact on life and the environment, 
and (2) KD 4.12 put forward ideas as a solution to 
the problem of global warming symptoms and their 
impact on life and the environment. 

The physics learning tool uses the CTL approach 
which has been made through several stages of 
validation by two expert lecturers. The cooperation 
ability of students is assessed during the learning 
process in groups. 

The categorization of the achievement of the 
indicators of cooperation ability of the same students 
in this study was adapted from the criteria of 
interpretation of scores can be seen in Table 1. [31] 
 
Table 1.  Score interpretation criteria 

 

Number Category 
0% - 20% Not good 

21% - 40% Deficiently good 
41% - 60% Pretty good 
61% - 80% Good 

81% - 100% Very good 

The acquisition of valid scores is categorized 
based on scoring guidelines adapted from 
categorizing the achievement of cooperation ability’s 
indicators [31] see Table 2. 
 
Table 2.  Score interpretation criteria 

 

Number Category 
0% - 20% Not valid 
21% - 40% Deficiently valid 
41% - 60% Pretty valid 
61% - 80% Valid 

81% - 100% Very Valid 
 

3. Results and Discussion  

The development of physics learning tools using 
the Contextual Teaching and Learning (CTL) 
approach that was previously made shows that the 
tool is suitable for use in learning. Increasing aspects 
of science process skills and student motivation in 
the experimental class was higher than the control 
class [32]. The development of previous Android-
based learning media found that the media was 
feasible to be used in learning and had an effect in 
improving cognitive learning outcomes and student 
motivation [20]. 

This writing contains the discussion of making 
physics learning tools using the CTL approach which 
includes questions in LKPD, RPP, Media and 
cooperation observation sheets. The media created is 
an e-book. The Android media created is an e-book, 
created using the sigil application and read by 
students on their Android using an application called 
Lithium. The material in the e-book media that 
students in learning are equipped with videos, 
pictures, and practice questions. The display of the e-
book media is shown in Figure 2. 

 

 

Figure 2.  Display of e-book media 
 

X    O 
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The learning tools created have been validated by 
two material experts and media experts before being 
used in learning so that it has gone through several 
improvements. The validation of physics learning 
tools with the CTL approach's results are presented in 
Table 3. 

 
Table 3.  Validation results of physics learning tools using 
the CTL approach. 

 

No. SSP Validated Percentage 
(%) 

Category 

1. Student 
worksheets 

87,73 Very Valid 

2. Learning 
implementation 
plans 

84,70 Very Valid 

3. Media 89,78 Very Valid 

4. Cooperation 
observation 
sheets 

81,25 Very Valid 

Average 85,86 Very Valid 
 

From Table 3, it can be realized that all validated 
learning tools get a percentage in the interpretation 
range of 81% to 100%. In this range the device is in a 
very valid category. So it can be concluded that the 
physics learning tool is feasible, has a very valid 
category of validity. 

Then is to be done a descriptive analysis of the 
students' cooperation ability with the SPSS version 
21.0 program. The results are listed in Table 4. 
 
Table 4.  Descriptive analysis of cooperation ability 
 

Statistics Statistical 
Score 

Number of samples 32 
Highest score 100 
Lowest score 55 
Ideal score 100 
Average 84,53 
Standard deviation 10,728 
Variance 115,096 

 
Table 4 shows that the ideal score of the 

cooperation ability of students is 100. The maximum 
score obtained by students is 100 while the minimum 
score is 55, with an average of 84.53. The way to get 
this score is to add the score of each student to each 
indicator which is then divided by the maximum 
score and multiplied by 100. The cooperation ability 
of students has an average score in the interpretation 
range of 81-100%, indicating that it is in a very good 
category.  

To find out the achievement of the indicator of 
cooperation ability, an analysis using the Microsoft 
Excel 2013 program was carried out. Results are 
shown in Table 5. 

 
Table 5. Achievement of cooperation ability 
 

No. Indicator Achievement 
(%) 

Category 

1. Doing task 85,94 Very 
Good 

2. Complete 
thetask on time 

81,25 Very 
Good 

3. Be in a group 85,94 Very 
Good 

4. Good 
communication 
between 
friends 

86,72 Very 
Good 

5. Listen to 
friends' 
opinions 

82,81 Very 
Good 

Average 84,53 Very 
Good 

 
From Table 5, we see the achievement of 

cooperation ability in each indicator. The lowest 
achievement was in the indicators of completing the 
task on time with the acquisition of 81.25%, while 
the highest achievement was in indicators of the good 
communication between friends with an acquisition 
of 86.72%. From Table 5, can also be realized that 
the average score of the achievement of indicators of 
the cooperation ability of students in following the 
learning using the CTL approach's learning tools 
assisted by Android is 84.53%, categorized as very 
good. 

The achievement of indicators of cooperation 
ability also has measurement results that can be seen 
in graphical form, as in Figure 3. 

 

 

 

Figure 3.  Graph of cooperation indicators achievement 
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4. Conclusion 
 

Conclusions from data processing results and 
discussion are: (1) Physics learning tools with the 
CTL approach that have been made feasible to be 
used in learning with an average interpretation 
percentage of 85.86%, including very valid 
categories; (2) Achievement of students' cooperation 
ability in following the learning using physics 
learning tools with CTL approach assisted by 
Android has an average score of 84.53%, categorized 
as very good. 
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