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Abstract. This study aimed to analyze the effect of science teaching based on SETS model with Android-assisted on 

Scientific Literacy and Cross Disciplinary Knowledge of VII class students at junior high school in Jombang, East Java. 

This study is quasi experimental design with pretest-posttest group design. Population of this study were grade VII students 

at junior high school in Jombang. Subject of this study were selected with stratified random sampling representing to 

stratification of schools, they were SMPN 2 Jombang, SMPN 1 Mojowarno Jombang, and MTs al Urwatul Wutsqo 

Jombang. Data were obtained through some instruments, including interview, pretest and posttest in multiple choice with 

reason. Data then were analyzed using MANOVA with level of significance 0.05. the result of this study shows that science 

teaching based on SETS model with Android-assisted significantly affects Scientific Literacy and Cross Disciplinary 

Knowledge of VII class student at junior high school in Jombang. 

INTRODUCTION 

Science discusses about the way to know nature systematically, science therefore is mastering knowledge in fact 

and discovery. In daily life, science is needed for problem solving. Science then has been growth in accordance with 

the times. Science consist of four dimensions, they are (a) science as a way of thinking; (b) science as a way of 

investigating; (c) science as body of knowledge; and (d) science and its interactions with technology and society [1]. 

The term of SETS (Science Environment Technology Society) developed from Science Technology Society (STS). 

The learning model makes the students are active in cognitive, affective, and psychomotor activities, besides, the 

students are able to apply the science in daily life which can’t be separated from technology [2]. In line with that, 

Aikenhead explains that STS is students-oriented learning [3]. 

There are many advantages of learning using SETS. Such advantages as Kumar and Chubin explanation are (a) 

the students get a lot of information which increase their concern towards science and technology issue; (b) the 

students are able to analyze those issue critically; (c) the development of their concern about how technology affected 

their life and how it interacts; (d) many students continue their study in the field of science and technology [4]. SETS 

also facilitate the understanding an abstract concept to be more concrete [5]. Furthermore, Science Technology Society 

(STM) approach can be learning model because of the specific pattern [6]. 



5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 

 

SE-106 

 

 
FIGURE 1. Core of STS education 

 

 

National Science Education Standards defines Scientific Literacy as knowledge and understanding of concept and 

science process which one needs to make decision and participate in civic and cultural affair, and economic 

productivity [7][8]. Scientific Literacy is a series of unity in understanding nature and world design from the name to 

functional, conceptual, procedural, and multidimensional [9]. Scientific Literacy then contains key concept of science, 

included the relationship between science and mathematics, technology, and other human effort. Understanding 

science basic concept as inquiry skills, such as compiling experiment, collecting and analysing data, and drawing valid 

conclusion and the evidences [10]. The three main components of Scientific Literacy according to Garner-O’Neale, 

Maughan, and Ogunkola are scientific knowledge, nature, and methods of science [11]. 

 
FIGURE 2. Three components of Scientific Literacy 

 

The teachers have an important role in to develop their students’ scientific literacy. They have to provide effective 

way to develop (1) knowledge and investigation science material, (2) language ability in communicating science result 

both orally and in written, and (3) the relationship between science, technology, and society [12]. The achievement 

indicators of scientific literacy in this research are identify scientific issues; explaining scientific phenomena; and 

using scientific evidence. 

Cross-disciplinary knowledge is knowledge which integrates and synthesizes information from science studies 

fields [13]. Many problems, phenomena, and crucial concept but complex and difficult to be solved when the teacher 

uses one disciplines [14]. Cross Disciplinary Knowledge as interdisciplinary needed to answer the issues and problem 

relate to complex science, environment, technology, and society and difficult to understand. By integrating some 

topics and concept with interdisciplinary knowledge related, there will be interesting and meaningful learning. The 

result is students will understand the topic and concept from various points of view, skilled in making its comparison 

and connections [15]. In additions, the teachers will get many advantages, such as integration helps teachers to learn 

more of the broader theme, enable them to give many examples when collaborating with other field of study [16]. 
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Furthermore, effective learning requires a media tool that close to student’s daily life. One of the media tools which 

most easily found and widely used are smartphone-based mobile phone. The use of this type of mobile devices for 

educational purposes can benefit students and teachers because mobile devices support to be used anytime and 

anywhere to learn, thus creating a learning environment, providing ways to optimize teaching, learning and 

information delivery [17]. Android is one of the operating systems that most used. 

Android is an operating system for linux-based mobile devices that includes operating systems, middleware, and 

applications [18]. Android operating system is one type of new operating system on mobile devices that provide an 

open platform so that it can be developed on its own. The development of learning media through the Android 

operating system is chosen because Android is considered more efficient and effective compared to other operational 

systems (such as Windows Mobile and Symbian), quickly produced, user friendly, and has interesting applications 

[19]. The advantages of Android operating system include (a) open source; (b) easy application development; (c) there 

is no application restriction; and (d) equivalent applications [20]. Applications developed with these advantages can 

be interesting and innovative applications. Application development can also be utilized for the manufacture of 

instructional media. 

Objectives 

This study aimed to analyze the effect of science teaching based on SETS model with Android-assisted toward 

Scientific Literacy and Cross Disciplinary Knowledge of VIIth class students at junior high school in Jombang, East 

Java, Indonesia.  

METHOD 

The research method is Quasi Experimental aimed to compare two classes was given different treatment. The 

experimental group was taught science using SETS with android assisted, and the control group was taught using 

conventional methods. 

This research used pretest-posttest design, in this case the students from all groups were given pretest before the 

learning started, and posttest after they learned science. It was used to measure their achievement of scientific literacy 

and cross-disciplinary knowledge.  

The population of this research was SMP in Jombang which implemented curriculum of 2013. Two schools were 

chosen are pilot project school, and one was had implemented the curriculum since 2015. The sample of this research 

was three schools which taken based on the implementation of curriculum of 2013 in the eighth grade, they then were 

categorized based on stratification of the school; they are high, medium, and low category. And the categorization is 

based on the average of National Examination Test of 2015/2016. Such schools as SMP N 2 Jombang is categorized 

as high, SMP N 1 Mojowarno as medium, and MTs al Urwatul Wutsqo as the low category. To determine the 

experimental and control group in each school, the researcher used cluster sampling.  

Android media used in this research is GLOM which contained the element of the text and animation. GLOM is 

learning that can be conducted on the mobile phone or other electronic communication equipment android, this 

learning is categorized as mobile learning. GLOM can help students learn actively through scientific method anywhere 

and anytime. 

GLOM application sizes 82.91 MB. This application can run in offline mode, except for sending discussion result 

or students’ assignment. GLOM uses construct 2 software and Intel XDK.  The content design of the glom uses Adobe 

Illustrator CC 2017 software to form the GLOM appearance, for instance background image, character, buttons, and 

so forth.  

The material in this learning is global warming. This material is selected because it is appropriate with the learning 

model based on SETS. Global warming is as one of materials which close and related to the students’ daily activity. 

GLOM is composed with selection of screens, colors, characters, images, buttons, music, and other features that 

interesting and motivating the students to understand the material. 
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FIGURE 3. GLOM’s preview (a) home; (b) sub menu; (c) menu “Ayo Coba!”; (d) menu “Materi” 

 

RESULT  

To measure data about students’ achievement of scientific literacy and cross disciplinary knowledge skilled, the 

researcher used a gain test score. N- gain or Normalized gain score aimed to know students’ improvement learning 

outcomes before and after learning process [21]. N – Gain facilitates to analyze, because it is faster to access and 

resulted objective analysis [22]. The result then classified into three categories gain as Hake (1998) explanation on 

the table 1 below [23]. 

TABLE 1. Gain Categorization 

No Normalized Gain Score Category 

1 g ≥ 0,7 High 

2 0,7 > g ≥ 0,3 Medium 

3 g < 0,3 Low 

 

The result of students’ scientific literacy skilled gained from a multiple-choice test reasoned given to sample class, 

they are control and experimental group. The result is shown on the following table. 

 

TABLE 2. Scientific Literacy result analysis 

School 

Names 
Class/ group Test 

Component  

Maximum 

score  

Minimum 

score  

Standard 

Deviation 

Average  N 

Gain 

Category 

SMPN 2 

Jombang 

Control  Pre 45 5 10,17 30,36 0,66 Medium  

Post 90 55 10,93 76,43 

Experimental Pre 50 5 11,64 33,15 0,84 High  

Post 100 70 9,94 89,44 

SMPN 1 

Mojowarno 

Jombang  

Control  Pre 40 15 7,66 29,40 0,56 Medium 

Post 95 45 14,78 68,80 

Experimental  Pre 60 20 9,16 34,38 0,80 High 
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Post 100 60 11,08 87,08 

MTs al 

Urwatul 

Wutsqo 

Jombang 

Control  Pre 45 5 9,95 22,86 0,67 Medium 

Post 100 55 11,54 74,52 

Experimental  Pre 45 5 11,68 24,62 0,85 High 

Post 100 65 8,43 88,27 

 

The following variable is the students’ cross disciplinary knowledge gained through a multiple-choice test 

reasoned given to sample class, they are control and experimental group. The result of this description is shown on 

the following table 

TABLE 3. Cross disciplinary knowledge result analysis 

School 

Names 
Class/ group Test 

Component 

Maximum 

score  

Minimum 

score  

Standard 

Deviation 

Average  N 

Gain 

Category 

SMPN 2 

Jombang 

Control  Pre 50 5 12,25 30,89 0,64 Medium 

Post 90 50 9,85 75,54 

Experimental Pre 45 0 12,17 30,37 0,92 High  

Post 100 80 6,04 94,26 

SMPN 1 

Mojowarno 

Jombang  

Control  Pre 50 10 9,91 32,80 0,57 Medium  
Post 95 50 13,33 71,80 

Experimental  Pre 55 20 8,86 36,67 0,68 Medium  
Post 100 70 6,84 80,21 

MTs al 

Urwatul 

Wutsqo 

Jombang 

Control  Pre 45 10 9,43 21,67 0,61 Medium  
Post 100 50 12,72 70,00 

Experimental  Pre 45 0 12,07 28,46 0,77 High  

Post 100 65 8,66 84,04 

 

The result of hypothesis test about the effect of SETS with android-assisted in learning science towards students’ 

scientific literacy and cross disciplinary knowledge analyzed by MANOVA statistic. The researcher had conducted a 

preliminary test to determine the normality and homogeneity of data by multivariate basis. 

TABLE 4. The result of statistical analysis 

School Names Statistic Test  Sign. Conclusion  

SMPN 2 Jombang Normality  Experimental group 0,000 Normal 

Control group 0,000 Normal 

Homogeneity  0,113 Homogenous 

MANOVA 0,000 Significant 

SMPN 1 Mojowarno Jombang Normality Experimental group 0,000 Normal 

Control group 0,000 Normal 

Homogeneity 0,109 Homogenous 

MANOVA 0,001 Significant 

MTs al Urwatul Wutsqo Jombang Normality Experimental group 0,000 Normal 

Control group 0,000 Normal 

Homogeneity 0,113 Homogenous 

MANOVA 0,001 Significant 

 

The above table shows that the value of significance for all schools is lower than α 0.05. It means that the there is 

a significance difference of students’ ability of scientific literacy and cross-disciplinary knowledge were taught using 

SETS based on android and conventional method in Jombang. It can be said that learning science based on SETS 

using android have positive and significant effect towards students’ learning achievement in terms of the scientific 

literacy and cross disciplinary knowledge ability. 
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 The activity of learning by implementing SETS using android are observing SETS issue; asking and analyzing 

the issue; and providing and presenting the discussion result of SETS. The students’ learning activity was assisted by 

learning devices of android which intended to simplify students to make close with experience in using technology. 

Such learning activities based on SETS using android are discussion and revealing the issue of the SETS. This 

activity is part of social interaction taken place in the learning process. The students will stay communicate and interact 

in the learning process though they use android devices. The important thing to be aware in improving students’ 

scientific literacy is developing collective interaction skills, personality, and appropriate communication approaches 

[24].  

The improvement of students’ cross disciplinary knowledge ability is also affected by appropriate learning media 

used. As Winda (2017) states that the use of learning media based on android can increase students’ motivation and 

critical thinking to learn biology [25]. In line with Linda, Masing (2017) says that biology learning module based on 

android can increase students’ critical thinking [26]. This critical thinking is closely related to the skills of applying 

science concept so it is also able to underlie the students’ ability of scientific literacy and cross disciplinary knowledge 

[27]. 

The result of normalized gain score as noted on the above table that school with medium category (SMP N 1 

Mojowarno) is lower than school with low one (MTs al Urwatul Wutsqo). This is occurred because of conducive 

environment in the teaching and learning process.  The students of SMP N 1 Mojowarno were conducting many extra 

activities, and the classrooms were also used for a test.   This condition supported theory that a conducive environment 

influences motivation and interaction development of learning concept [28]. 

In whole, the normalized gain score of the three schools is significant. It means that the implementation of SETS 

with android in the learning of science affected significantly both on students’ scientific literacy and cross disciplinary 

knowledge from the schools which have high, medium, or low rating. 

CONCLUSION 

Based on the discussion and analysis result, it is concluded that the learning of science based on SETS with android 

significantly affected toward increasing scientific literacy and cross disciplinary knowledge of VIIth grade students of 

SMP/MTs in Jombang multivariate. It is evidenced with a significance value of 0,000 for SMP N 2 Jombang and MTs 

al Urwatul Wutsqo, and 0,0001 for SMP N 1 Mojowarno Jombang. 
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