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Abstract 

This research aims to develop android-based interactive learning media with STEM 
nuances to improve students' creative thinking skills that are feasible and effective. 
The learning media was developed using iSpring software. This software is integrated 
with Microsoft Powerpoint which can make the learning media more interactive. The 
final form of learning media is an android application. The learning media is given 
STEM nuances and activities to facilitate students' creative thinking skills. STEM is a 
learning approach that connects science, technology, engineering, and mathematics. 
The indicators of creative thinking skills used are fluency, flexibility, originality, and 
elaboration. The development model used in this research is 4D (Define, Design, 
Development, Disseminate), but only up to the development stage. This research 
produces android-based interactive learning media with STEM nuances to improve the 
creative thinking skills of junior high school students in grade VIII that are feasible 
and effective. Media and material validation respectively obtained a score of 91.5% 
and 91.2% which included a very feasible category. The effectiveness of the media is 
shown in the improvement of students' creative thinking skills. The N-Gain test 
obtained shows that the increase in students' abilities has increased which is classified 
as moderate. 

© 2023 Published by Mathematics Department, Universitas Negeri Semarang 

1.  Introduction 

Technology in industry 4.0 is developing rapidly. Many sectors have advanced technology to improve the 
quality of their work. In the education sector, we also seen the use of technology to support learning. 
Especially when the covid-19 pandemic hit, the use of technology became one of the ways that the teaching 
and learning process still be carried out. After learning can be carried out normally again, the use of 
technology is also expected to continue to develop to improve the quality of learning.  

One of the learning support facilities that can be developed with technology is learning media. The use 
of learning media aims to stimulate students so that they can receive the information provided and follow 
the learning well (Rafiq et al., 2017). Unfortunately, learning media that are only obtained from the internet 
have limitations and are less varied so that teachers are more likely to use textbooks or lecturing methods 
(Suryani et al., 2018). The researcher interviewed one of the junior high school teachers, the teacher said 
that in his school she rarely uses technology-based media because not all classes have supporting facilities 
such as projectors. Whereas the use of learning media can attract students to participate in learning so that 
students understand the material and minimize student misinterpretation (Budiman et al., 2021). Especially 
in mathematics learning which is often considered difficult by students. 

Mathematics learning can develop logical, systematic, critical and creative thinking skills. Rachmantika 
& Wardono (2019) revealed that in mathematics learning, students' abilities are more focused on 
mathematical abilities, not just counting abilities. Especially in the industrial era 4.0, many abilities need 
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to be improved. One of the abilities needed is 4C (Critical Thinking, Creativity, Communication, 
Collaboration). Creativity has a relationship with creative thinking. 

In Indonesia, creative thinking skills are relatively low. Based on the 2015 Global Creativity Index 
(GCI) score, Indonesia is ranked 115 out of 139 countries (Florida et al., 2015). Indonesia's creativity index 
is only 0.202, very far compared to the first ranked country, Australia with an index of 0.970. In addition 
to the GCI, there is also the Creative Class Share (CCS) which is used to see the level of creative thinking. 
Indonesia is also at the bottom of the rankings, ranking 86 out of 93 countries with a CCS value of only 
7.95 (Florida et al., 2015). According to Kemendikbud (2019), Indonesian students are only able to answer 
PISA level 1 questions according to the PISA results obtained. Therefore, questions that require creative 
thinking and logic skills, namely levels 4, 5 and 6, have not been able to be solved by Indonesian students. 
The researcher also collected preliminary data by giving questions related to creative thinking skills to one 
class VIII at SMP N Negeri Semarang. The results obtained show that students' creative thinking skills are 
still low. 

Based on this problem, we need learning media that can awaken students' creative thinking skills. One 
of the applications used to create technology-based learning media is iSpring. This learning media made 
with Microsoft Powerpoint will be interactive and more interesting for students so that they can understand 
the material (Nery et al., 2021). In order for the media to be more interesting, STEM nuances are added to 
it. According to Vikram and Magued cited by Octaviyani et al., (2020) the STEM (Science, Technology, 
Engineering, and Mathematics) approach in the learning process can stimulate students to design, develop 
and utilize manipulative and affective, which may improve creative thinking skills. Ejiwale (2013) stated 
that teachers can be helped to deliver material in an interesting and different way by integrating STEM in 
learning. 

Therefore, the researcher intends to develop an android-based interactive learning media with STEM 
nuances to improve creative thinking skills. It is hoped that students can improve their creative thinking 
skills so that they can use their creativity to solve everyday problems. 
 

2.  Methods 

This study used the Research and Development (RnD) method. The development model used was 4D 
(Define, Design, Development and Disseminate) developed by Thiagarajan in 1974 (Sugiyono, 2015). The 
4D model used has been modified into 3D, which means that the stages of this model used are Define, 
Design, Development. This is due to the limited time and cost to do the Disseminate stage. The data 
collection techniques used were questionnaires and tests. The questionnaire consists of a media feasibility 
validation instrument and a student response instrument. The tests used were pretest and posttest. The test 
technique was used to obtain data on students' creative thinking skills. The analysis technique used is the 
analysis for validation instruments and analysis of test results. The feasibility test results are described 
according to the percentage of scoring results which can be seen in Table 1. To describe student responses, 
the criteria used are in accordance with Table 2. The formula used in determining the percentage of scoring 
results is as follows (Niam & Asikin, 2020): 

𝑃𝑃 =
𝑓𝑓
𝑁𝑁

× 100% 

Table 1. Learning Media Feasibility Criteria. 

Percentage of Validity Criteria 
1% < P ≤ 50% Not Feasible 

50% < P ≤ 70% Feasible Enough 
70% < P ≤ 85% Feasible 
85% < P ≤ 100% Very Feasible 

Source: Niam & Asikin (2020) 
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Table 2. Students' Response Criteria. 

Percentage Criteria 
75% < P ≤ 100% Very Good/Very Interesting 
50% < P ≤ 75% Good/Interesting 
25% < P ≤ 50% Good Enough/Interesting 

Enough 
0% ≤ P ≤ 25% Not Good/Not Interesting 

Source: Sugianto et al., (2018) 
 

After the validation results show that the learning media is feasible, the media can be used in the learning 
process. Before learning the students were given a pretest and after learning the students were given a 
posttest. The pretest-posttest results from the control group and experimental group were analyzed using 
the prerequisite test, t-test and N-Gain test to determine the improvement of their creative thinking skills. 

3.  Results & Discussions 

3.1.  Result 
The results of this development research are interactive mathematics learning media android based on 
STEM nuances on the tangent material of the two circles of grade VIII junior high school. The results of 
the research conducted include media feasibility tests consisting of the results of media and material 
validation by validators, the results of students' responses to the media, and the results of the analysis on 
the effectiveness of the media on the creative thinking skills of the tested VIII grade students. 
 
3.1.1 Define 
Learning activities at the school used for research rarely use technology-based learning media. The results 
of the teacher interview showed that students lacked motivation towards mathematics. In the same way, 
according to the researcher's observation, some students did not pay attention to the teacher and could not 
answer the questions asked by the teacher. In the initial test conducted by the researcher, the average score 
of the test was 54.4. The average score is still below the Minimum Criteria of Mastery Learning at the 
school. This initial test is related to creative thinking skills. In addition, most of the students' answers have 
not been resolved correctly and the explanation of their answers has not been detailed. This means that 
students' fluency and elaboration indicators are still lacking. Therefore, it can be said that these VIII grade 
students do not have good creative thinking skills. After that, compiling the material that will be used in 
the learning media. The material used is the Tangent Line of the Fellowship of Two Circles. The material 
is in accordance with the 2013 Curriculum for grade VIII. The learning media is given prerequisite material 
and is also associated with STEM. 
 
3.1.2 Design 
The learning media developed is in the form of an android app. This media is made using iSpring and Web 
2 APK Builder. ISpring is an additional feature of Microsoft Powerpoint. Widyatyastuti cited by Nurfajriani 
et al., (2020) argued that iSpring can display interesting content because this device includes multimedia-
based software that can insert various forms of media such as videos, images, sounds, animations, and 
quizzes. Meanwhile, Web 2 APK Builder serves to convert files from iSpring in the form of HTML into 
APK format that can be installed on android phones. This learning media is developed with an attractive 
appearance that attracts students, and is matched with the material taken. The media created is called the 
GSPDL app. Figure 1 is the appearance of the application on a smart phone. 
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a                                                                                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1.3 Development 
Development consists of (1) expert assessment to obtain the results of the feasibility of learning media; and 
(2) trials to analysis the effectiveness of learning media. 

Figure 1. (a) Main Menu; (b) Material Sub Menu. 
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3.1.3.1 Expert Assessment 
The feasibility test aims to determine how much feasibility of interactive learning media with STEM 
nuances. This expert assessment is a learning media feasibility test consisting of media and material 
validation. Therefore, there are two instruments, namely material and media validation sheets. In Table 3 
and Table 4 below are the results of validation by the three validators. 

 
Table 3. Data on Material Validation Results. 

Aspects assessed Validators Percentage 
Score (%) 

Criteria 
D1 G1 G2 

Content and Material 
Feasibility 51 47 44 91 

Very 
Feasible Presentation Feasibility 20 18 17 91.6 

Final Score (%) 98.6 90.3 84.7  Final Score Average 91.2 
 

Table 4. Data on Media Validation Results. 
Aspects assessed Validators Percentage 

Score (%) 
Criteria 

D1 G1 G2 
Software Engineering 20 18 18 93 

Very 
Feasible 

Visual Communication 38 35 36 90.8 
Final Score (%) 96.7 88 90  Final Score Average 91.5 

 
Based on Table 3 above, the average final score of material validation is 91.6%, which means that the 

material in the learning media is classified as very feasible. In accordance with Table 4, the average media 
validation score is 91.5%, which means it is included in the very feasible category. Therefore, it can be 
concluded that the interactive learning media based on android with STEM nuances is very feasible in terms 
of material and media. So, the learning media can be used for the teaching and learning process after making 
improvements according to the suggestions of the validators. 

 
3.1.3.2 Usage Testing 
Interactive learning media based on android with STEM nuances that have been made and have gone 
through the validation stage of experts then enter the trial use stage. Researchers used an experimental 
group and a control group. Before the use of interactive learning media in the experimental group, both 
classes were given a pretest to determine their initial abilities. After that, the experimental group was given 
learning treatment using interactive learning media based on android with STEM nuances, while the control 
group was not. After the material was taught, both classes were given a posttest to determine the 
improvement of their creative thinking skills. In addition, after the experimental group passed the learning 
using the next media, a student response questionnaire was given. The average score of this student response 
questionnaire is 80%, which means that the interactive learning media based on android with STEM 
nuances is included in the very good/interesting category. 

After the trial use of interactive learning media based on android with STEM nuances is carried out, 
then the acquisition of student scores from the pretest and posttest were analyzed. First, the pretest and 
posttest results from the experimental group and control group were tested for normality. The normality 
test was carried out with the Kolmogorov-smirnov test using the help of SPSS 21. It is said that 𝐻𝐻0 can be 
accepted if the 𝑠𝑠𝑠𝑠𝑠𝑠. > 𝛼𝛼 = 0.05 (Sukestiyarno, 2020). The experimental group pretest results have a 𝑠𝑠𝑠𝑠𝑠𝑠. =
0.88 > 𝛼𝛼 which means that the experimental class pretest data is normally distributed. The experimental 
group posttest results have a 𝑠𝑠𝑠𝑠𝑠𝑠. > 0.05 value so it can be said that the data is normally distributed. The 
control group pretest data has a 𝑠𝑠𝑠𝑠𝑠𝑠. > 0.05 value which means that the data is also normally distributed. 
In addition, the control group posttest data is also normally distributed because it has a 𝑠𝑠𝑠𝑠𝑠𝑠. = 0.2 > 0.05 
value. Therefore, it can be concluded that 𝐻𝐻0 is accepted which means that all data are normally distributed. 

The pretest results of the experimental group and control group were tested for the equality of the two 
averages, namely the one-party test obtained 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 which is 0.77. The t-table value at a significant level of 
5% is 2.057. Because the value of 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 0.77 < 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 2.057 then 𝐻𝐻0 is accepted. Thus, the 
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conclusion is that the average pretest score of the experimental class is the same as the control class. It 
shows that the initial ability or initial condition of both classes is the same. Then, the posttest scores of the 
experimental and control classes were also tested for the similarity of the two averages, namely the one-
party test. Based on the test results, the 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 is 4.28. The t-table value at a significant level of 5% is 2.007. 
Because the value of 𝑡𝑡𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 0.77 > 𝑡𝑡𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 2.007 then 𝐻𝐻0 is rejected.  Thus, the conclusion is that the 
average posttest score of the experimental group is more than the control group. Finally, the N-Gain test 
was conducted to determine the increase in students' creative thinking skills. The N-Gain value of the pretest 
and posttest of the experimental group is 0.53 which is included in the moderate category. So, it can be 
concluded that students' creative thinking skills have increased with a moderate category. 

After the experimental class went through learning using the next media, a student response 
questionnaire was given. The average score of this student response questionnaire is 80%, which means 
that the interactive learning media based on android with STEM nuances is included in the very 
good/interesting category. 

3.2.  Discussion 
Researchers used iSpring and Web 2 Apk Builder to create interactive learning media based on android 
with STEM nuances. The learning media created has a final form as an android application. This is in 
accordance with what is stated by (Handayani & Rahayu, 2020) that iSpring and APK Builder make the 
media more varied than using powerpoint alone, and can be published in HTML format which is then 
converted into an android application. In addition, users can operate the media according to their wishes, 
not stuck just watching or listening to the media. This is in line with (Suhirman, 2015) who states that 
interactive media is media that has a controller so that users can operate the next process according to their 
wishes. 

The activities in the learning media include questions and a platform for students to have their say. This 
is a modified iSpring quiz tool. This habit to have an opinion can facilitate students in developing creative 
thinking skills. This is in line with Jayanto & Noer, (2017) who stated that creative thinking is the ability 
to convey the possibility of diverse solutions according to the information obtained and can provide various 
opinions on a problem. In addition to being active in providing opinions, researchers also provide open 
ended questions at the end of each main activity on the learning media. 

An example of STEM in this media is a bicycle chain. The bicycle chain was chosen because it relates 
to the tangent of the outer circle and STEM. The questions are given to raise curiosity and deepen students' 
STEM. The explanation of the bicycle chain is also associated with STEM aspects in accordance with the 
explanation of the National Research Council, US cited by Bahrum (2018), namely 1) science is learning 
about nature including about natural laws, 2) technology, including the entire system of people and 
organizations, knowledge, processes and tools used to make and use technology, 3) engineering is 
knowledge about designing and creating products 4) mathematics is learning related to patterns and 
relationships between shapes, numbers, and quantities. With this, this media meets several STEM 
characteristics expressed by Moore, Johnson, Peters-Burton and Guzey in Bahrum (2018), namely using 
meaningful learning and relating to students' real lives, implementing student centered learning so that 
students are actively involved in learning, training students to collaborate and communicate in learning 
activities. 

Providing illustrations on media related to the surrounding environment strengthens students' thinking 
to better understand or interpret the material provided. This is in line with (Suardipa, 2019) who revealed 
that creative thinking skills are needed because creativity connects everything, by looking at various points 
of view and looking around can create new thoughts. Giving problems in each activity on the learning 
media is also based on the model used is Problem Based Learning (PBL). (Nurdyansyah & Fahyuni, 2016) 
revealed that PBL is a learning innovation because students' thinking skills are optimized, so that students 
can empower, hone, test, and improve their thinking skills continuously. 

Figure 2 below is the answer of one of the students regarding the indicator of creative thinking, namely 
fluency.  
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a                                                                     
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Figure 2 is the answer of one of the students who improved on the fluency indicator. In the pretest 

answer, the student stopped in the middle and could not solve the problem. Whereas in the posttest, he was 
able to solve the problem well, seen from the correct answers and neat writing. This shows that the student 
can fluently solve the problem with relevant answers. This is in line with the characteristics of the fluency 
indicator, that is the ability to express many relevant ideas and have a smooth flow of thought (Munandar, 
2012). 

 
 
 

Figure 2. (a) Pretest Answer and (b) Posttest Answer of One Student on Fluency Indicator. 

Figure 2a: Students have used the correct formula but can only input the known number. 
Figure 2b: Students have solved the problem correctly an also wrote down the known and questioned 
things. 

The known things 
 

The questioned things 
 

The answers 
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4.  Conclusion 

Based on the results and discussion, it can be concluded that the interactive learning media based on android 
with STEM nuances is feasible and effective. This is because the expert assessment of the feasibility of the 
media has an average score of 91.35% in terms of material and media validation. The average final score 
of material validation is 91.2% and the average final score of media validation is 91.5%, both of which are 
included in the very feasible category. The average of the student response questionnaire score is 80% 
which means that the learning media is included in the very good/interesting category. In addition, the 
average posttest score of the class that used interactive learning media based on android with STEM 
nuances was better than the average posttest score of the class that did not use the media. Furthermore, the 
N-Gain test showed that there was a moderate increase in students' creative thinking skills. 
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