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Abstract 

The purpose of this development research is to develop math worksheets using the SPLDV 
Calc application and to find out how to improve students' creative thinking skills with a 4D development 
model that is modified into 3D. The stages of this research development consist of: define, design, and 
develop. The results of this product development are (1) fulfilling the validity criteria based on the final 
validation percentage of 87% for LKS and 89% for the SPLDV Calc application; (2) meet the 
effectiveness criteria based on the results of student learning completeness to achieve classical mastery 
with a percentage of 86%; (3) meeting the criteria for practicality with a student response questionnaire 
percentage of 85% giving a positive response. The developed worksheets can improve students' 
creative thinking skills, it is indicated that there is an increase in the pretest to posttest scores from the 
N-Gain test score of 0.73 with high interpretation, so that the student worksheets can be used by 
students in learning This shows that android-based worksheets make it easier to learn mathematics. 
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1. Introduction 
Facing 21st century learning and the 4.0 industrial revolution required creative thinking 

skills. Creative thinking skills is implemented in various learning content in education, one of 
which is solving math problems (Siswono, 2005;  Widodo, 2018). In addition to learning and 
innovation skills known as 4C which include communication, collaboration, critical thinking and 
problem solving, creativity and innovation (Erozkan, 2013; Farida, 2009; Murti, 2015; Wang 
and Chiew , 2010). Efforts to assist students in constructing an understanding of a concept 
require creative thinking skills by linking new knowledge and old knowledge gained in school. 
Indicators of creative thinking include fluency, flexibility (flexibility), and novelty (Siswono, 
2018). 

One of the ways to think creatively in students is by using the development of Student 
Worksheets (LKS) (Krisdiana, et al, 2019). The lack of suitability of student teaching materials 
in the form of student worksheets with their fields of expertise results in teachers often 
repeating material and allowing students to be less able to improve creative thinking skills. The 
worksheets contain short material and questions that must be done by students, although 
student worksheets can contribute to student learning but they still look less effective based 
on the low level of student activity and have not shown their creative thinking skills (Elfiani, 
2017; Putri, 2015). This underlies researchers to develop math worksheets with the SPLDV 
Calc application, where students only obtain material theoretically during learning, thus making 
students less interested in understanding the material as a whole in line with the development 
of the automotive world. 

The use of suitable teaching materials in the form of worksheets aims to make students 
more competent. LKS is teaching material in the form of sheets containing assignments that 
students must do with the aim of activating students during the activity process, helping 
students develop concepts, training students to find and develop process skills (Lestari & 
Yudhanegara, 2015). As a complement / means of supporting the implementation of the 
Learning Plans, LKS aims to lead students to produce original works (original) and promote 
student involvement in learning as expressed by (Majid & Rochman, 2014). The worksheets 
used by students so far are still conventional in the form of books containing material 
summaries and practice questions that have not applied ICT. Even though the use of student 
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worksheets has a positive impact on users, including improving students 'reasoning abilities 
according to (Fitriani et al, 2017) and can improve students' critical thinking skills (Lestari & 
Darsono, 2018). With the LKS developed using the SPLDV Calc application, it is hoped that 
students will understand the concept, be able to solve problems related to natural phenomena, 
and improve creative, innovative thinking and be able to correlate various STEM disciplines 
with real problems.  

STEM education is an approach in science, technology, engineering and mathematics 
education integrated with an educational process that focuses on problem solving and is able 
to develop products, processes and systems in real life and everyday life (Devi et al, 2018). 
The learning model used is Project Based Learning (PjBL) STEM Laboy Rush which is a model 
to be implemented in the 2013 curriculum by emphasizing four scientific fields (Devi et al, 
2018). Integrated STEM learning has the potential to prepare a competitive future workforce 
with 21st-century skills, with creative thinking that can help students gain in-depth knowledge 
of the topics they are studying (Marsono & Khasanah, 2019).  

This study aims to develop math worksheets. with the SPDV Calc application and to 
analyze the impact of these implementation toward students' creative thinking skills. 
 
2. Method 

The research method used is a research and development method that aims to develop 
a new product or improve an existing product, which can be accounted for (Creswell, 2012; 
Sukmadinata, 2015; Widodo, 2017).  

 The development of teaching materials such as worksheets can use the 4D 
development model which consists of 4 stages, namely define, design, develop, and dissemate 
(Mulyatiningsih, 2013). The development model used in this development research adapts the 
4D model that is modified into 3D referring to the learning model developed by Thiagarajan 
(Sani & Manurung, 2018). This research was conducted with 30 students as research subjects. 

The define stage includes front end analysis, concept analysis, and analysis of learning 
objectives. The design stage includes the preparation of instruments and the initial design of 
the product being developed. While the develop stage consists of expert validation. In the 
analysis of the validity of math worksheets with the SPLDV Calc application using the Likert 
scale proposed by (Widoyoko, 2013) which is very good, good, not good, not good, and very 
bad. From the total score obtained, it is percentage to determine the validity level of the product 
being developed. The formula used to process validation data is adapting from (Akbar, 2013) 
as follows: 

V =
TSe 

TSh
× 100%    (1) 

 
Information: 
V     = Percentage of validity 
TSe = Total empirical score (total score assessed by the validator) 
TSh = Total expected score (maximum number of scores) 
 

In the analysis of the effectiveness of the worksheets, it is seen from the test scores of 
student learning outcomes. Students' learning completeness can be calculated using the 
equation proposed by (Trianto, 2011) as follows: 

KB =
T 

Tt
 ×  100%     (2) 

Information: 
KB = Percentage of learning completeness 
T    = Total score obtained by students 
Tt   = Total total score 
 

According to (Trianto, 2011), the determination of student learning completeness is 
determined by the KKM of each school. The indicator of effectiveness is if as many as ≥72% 
of the students' scores are above the KKM. The improvement of students' creative thinking 
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using the normalized gain test (g) proposed by Hake adapted from (Sundayana, 2015) as 
follows: 

Gain Ternormalisasi (g) =
skor posttest−skor pretest 

skor ideal−skor pretest
   (3) 

 
3. Results and Discussion 
Results 

The results of the analysis of research on the development of math worksheets with 
the SPLDV Calc application are divided into three stages, namely the stage of define, design, 
and develop. The define stage includes front end analysis, concept analysis, and learning 
objectives. The front end analysis contains problems in the field, namely the low ability of 
students to think creatively as indicated by the average value of daily tests far from the KKM, 
namely 66.The low value of learning outcomes (pretest) proves that students need the 
development of teaching materials in the form of worksheets according to their field of expertise 
. Based on the concept analysis, it was found that students often made mistakes in identifying 
story problems, using SPLDV basic concepts and solving problems with several different 
solving methods. The results of the concept analysis are used by researchers as a reference 
for the preparation of the worksheets developed. In the analysis of learning objectives, it can 
be seen that the material to be displayed, the question grid in the worksheets developed, as a 
basis for the preparation of learning outcomes tests and the design of learning devices so that 
the desired learning objectives are achieved. 

The second stage in this research is the design stage, the results obtained at the design 
stage are math worksheets using the SPLDV Calc application. The worksheet is shown in 
Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 1. The SPLDV Calc application 
 

At the develop stage, the activity carried out is the validation of the product being 
developed. The substance of the LKS validation refers to several assessment components 
from (Ahmadi & Amri, 2014) and the assessment aspects of the SPLDV Calc application media 
adapted from (Akbar, 2013). The results of the validation analysis shown in Table 1. 
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Table 1. Results of the LKS Validation 
 

No Assessment Components  
Validator Average Percentage of 

Components  1 2 3 

1. Content eligibility 88% 96% 84% 89% 
2. Language 87% 87% 93% 89% 
3. Serving 88% 80% 88% 85% 
4. Graphics 85% 85% 90% 87% 

Total Empirical Score (TSe) 74 74 75  

Total Expectation Score (TSh) 85 85 85 
Percentage of Validity (V) 87% 87% 88% 
Combined Percentage  87% 

 
Based on Table 1, the average percentage of validation results for each component is 

89% for the content eligibility component, 89% for language, 85% for presentation, and 87% 
for graphic with a final percentage of 87%. Analysis of the validity results in table 1 proves that 
the worksheets developed are very valid, or can be used without revision according to the 
validity criteria proposed by Akbar (2013) if the percentage of combined validity is in the interval 
85.01% - 100%. The results of the SPLDV Calc application validation are shown in Table 2. 

 
Table 2. Validation Results of the SPLDV Calc Application 
 

No Assessment Aspects  
Validator Average Percentage 

of Aspects  1 2 3 

1. Construct  92% 88% 88% 89% 
2. Contents  97% 87% 83% 89% 
3. Language  93% 80% 93% 89% 
Total Empirical Score (TSe) 66 60 61  

Total Expectation Score (TSh) 70 70 70 
Percentage of Validity (V) 94% 86% 87% 

Combined Percentage  89% 

 
Table 2 shows the results of the validity of the SPLDV Calc application which obtained 

an average percentage of 89% for the construct aspect, 89% for the content, and 89% for the 
language with the final percentage of the three validators of 89% with a validity level that is 
very valid, or can be used without revision. 

 
Discussion 

One of the ways to think creatively in students is by using the development of Student 
Worksheets (LKS) (Krisdiana, et al, 2019). The lack of suitability of student teaching materials 
in the form of student worksheets with their fields of expertise results in teachers often 
repeating material and allowing students to be less able to improve creative thinking skills. The 
worksheets contain short material and questions that must be done by students, although 
student worksheets can contribute to student learning but they still look less effective based 
on the low level of student activity and have not shown their creative thinking skills (Elfiani, 
2017; Putri, 2015). This underlies researchers to develop math worksheets with the SPLDV 
Calc application, where students only obtain material theoretically during learning, thus making 
students less interested in understanding the material as a whole in line with the development 
of the automotive world. 

The feasibility of teaching materials developed is viewed from three aspects, namely 
the content aspect with a percentage of 84%, the presentation aspect of 85.22%, and the 
language aspect of 77.18% with an average of 83.57% with appropriate criteria (Pangesti & 
Yulianti, 2017). This is supported by the results of research by (Rahayu & Imran, 2017) which 
state that the worksheets developed meet the validity criteria with a mean score of 4 on content 
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appropriateness, an average of 4 in presentation, an average of 4 in language, and an average 
of 4 in graphic. with a decent category. The existence of alignment in the content feasibility 
component or content aspect, language or language aspects, presentation or presentation and 
graphic aspects, the worksheets with the SPLDV Calc application are feasible to be tested in 
limited or field trials. 

The results of student learning completeness during learning using LKS showed that 
91% of the 6 students in the limited trial above the KKM with 5 students experienced 
completeness while 1 student did not complete. While the average N-Gain score of 0.86 with 
a high level of interpretation proves that math worksheets can improve students' creative 
thinking skills based on indicators of creative thinking, namely fluency, flexibility, and novelty. 

The increase in learning outcomes after using math worksheets with the SPLDV calc 
application through posttest questions obtained a percentage of learning completeness of 86% 
for 24 students with 21 students experiencing completeness while 3 students did not complete, 
so that they meet the effectiveness criteria because the field trial students have met the 
completeness of learning outcomes fulfilling KKM ≥72% (Trianto, 2011). This research is 
strengthened by the results of research conducted by (Wijayanti, 2014) regarding the 
development of student worksheets to improve students' creative thinking skills where classical 
completeness of the pretest and posttest student learning outcomes has increased. Another 
study conducted by (Pangesti & Yulianti, 2017) states that learning using STEM-based 
teaching materials has a high level of effectiveness as shown by the results of 29 students' 
completeness in field trials of 82.76%. 

Students' creative thinking abilities in this study are in accordance with research 
conducted by (Krisdiana, et al., 2019) that students experienced an increase in creative 
thinking skills before and after using research-based learning by 87% with an average N-Gain 
of 0.41 in the medium category and average ability. -the mean of creative thinking after using 
research-based learning increased from ≤55 to 73.33. Because research-based learning 
combines theoretical experience in the classroom and direct experience in everyday life and 
can build problems at hand. 

One of the ways to think creatively in students is by using the development of Student 
Worksheets (LKS) (Krisdiana, et al, 2019). The lack of suitability of student teaching materials 
in the form of student worksheets with their fields of expertise results in teachers often 
repeating material and allowing students to be less able to improve creative thinking skills. The 
worksheets contain short material and questions that must be done by students, although 
student worksheets can contribute to student learning but they still look less effective based 
on the low level of student activity and have not shown their creative thinking skills (Elfiani, 
2017; Putri, 2015). This underlies researchers to develop math worksheets with the SPLDV 
Calc application, where students only obtain material theoretically during learning, thus making 
students less interested in understanding the material as a whole in line with the development 
of the automotive world. 

The use of suitable teaching materials in the form of worksheets aims to make students 
more competent. LKS is teaching material in the form of sheets containing assignments that 
students must do with the aim of activating students during the activity process, helping 
students develop concepts, training students to find and develop process skills (Lestari & 
Yudhanegara, 2015). As a complement / means of supporting the implementation of the 
Learning Plans, LKS aims to lead students to produce original works (original) and promote 
student involvement in learning as expressed by (Majid & Rochman, 2014). The worksheets 
used by students so far are still conventional in the form of books containing material 
summaries and practice questions that have not applied ICT. Even though the use of student 
worksheets has a positive impact on users, including improving students 'reasoning abilities 
according to (Fitriani et al, 2017) and can improve students' critical thinking skills (Lestari & 
Darsono, 2018). With the LKS developed using the SPLDV Calc application, it is hoped that 
students will understand the concept, be able to solve problems related to natural phenomena, 
and improve creative, innovative thinking and be able to correlate various STEM disciplines 
with real problems.  
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STEM education is an approach in science, technology, engineering and mathematics 
education integrated with an educational process that focuses on problem solving and is able 
to develop products, processes and systems in real life and everyday life (Devi et al, 2018). 
The learning model used is Project Based Learning (PjBL) STEM Laboy Rush which is a model 
to be implemented in the 2013 curriculum by emphasizing four scientific fields (Devi et al, 
2018). Integrated STEM learning has the potential to prepare a competitive future workforce 
with 21st-century skills, with creative thinking that can help students gain in-depth knowledge 
of the topics they are studying (Marsono & Khasanah, 2019).  
 
4. Conclusion 

Based on the results of the research, it can be concluded that the mathematics 
worksheets with the SPLDV Calc application are suitable for use by teachers and students to 
assist the learning process of mathematics, this is indicated by (1) validity results of 87%, (2) 
practicality results with a percentage of student response questionnaires of 85% gave a 
positive response (3) The result of the effectiveness of 86% was obtained from the posttest 
score (3) The N-Gain score in the field trial was 0.73 with high interpretation so that it could 
improve students' creative thinking skills. The research findings show that students prefer to 
learn using android because difficult questions can be solved quickly and more effectively. 
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