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ABSTRACT 

This was a design research that aimed to produce creative problem solving based worksheet that can be used to 

practice specialization. The subjects of this study were students of class IX SMP Negeri 1 Muara Enim. This research 

consisted of five stages, namely: preliminary design, focus group discussions, trials, observations and interviews, and 

retrospective analysis. The instruments used were students’ worksheet, observation, and interview. Data analysis used 

was descriptive qualitative methods. Based on the results of data analysis, it was found out that the developed subject 

worksheet was categorized as quite good, but it needed revision on the problems presented. The problem presented did 

not describe problem solving and the creativity of the subject is not visible while solving it. For example, in problem 

3, many subjects used calculators to solve it. Neither subject has used algebraic concepts to solve it. 

Keywords: Designing, Creative problem solving, Worksheet, Specialization. 

1. INTRODUCTION 

Abstraction is an activity that reorganizes previous 

mathematical constructs [1] into new mathematical 

structures [2] that are constructed after relationships are 

built [3]. Abstraction is an important skill in 

mathematics at the secondary school level [4][5]. By 

having the ability of mathematical abstraction, the 

subject can understand and find the relationship between 

basic mathematical concepts [6][7] through abstract 

situations [8]. Furthermore, subjects begin to be able to 

eliminate their dependence on real objects in solving 

problems [9]. This shows that having abstraction ability 

can help the subject in describing abstract situations 

[10]. 

Abstraction is influenced by four factors, they are 

pattern discovery, specialization, conjecture, and 

generalization [11][12]. Specialization is one of the 

most important aspects of abstraction. Specialization is 

defined as the activity of seeing something as an 

example of 'something'. Specialization is a way of 

solving problems by looking at specific cases and 

looking at specific examples [13][14][15][16]. 

Specialization arises when the subject can draw 

connections between the information provided to solve a 

problem [17]. 

However, in fact the subject still finds difficulties in 

abstract thinking, especially in the specialization aspect. 

One of the materials that is difficult for the subject is 

exponent. The reason is because the subject does not 

master mathematical concepts, the subject does not have 

direct experience with the object and some subjects find 

it difficult to describe the relationship between concepts 

so that they cannot apply the concept to the appropriate 

context [18]. In addition, the problem that often arises 

related to specialization is that the subject is often 

confused about the meaning of the question, is unable to 

reflect on previous activities and knowledge in new 

situations so that he is unable to solve problems [5].  

Based on previous research, it was concluded that 

one of the lessons that has the potential to practice this 

aspect of specialization is Creative Problem Solving 

(CPS). CPS is very closely related to problem solving 

because this learning invites subjects to use creativity 

and independence when solving problems [19]. In 

addition, Adelia (2019) states that after learning through 

the CPS model, it was found that the aspect of 

mathematical abstraction that most often appears in the 
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subject is specialization [20]. In CPS there are stages of 

Visioning or Objective-Finding and Fact-Finding. These 

two stages are defined as activities to understand the 

meaning of the problem, and then ask the subject to 

summarize information and detail the facts that are 

considered related to solving the problem [21]. This is 

in line with specialization, the condition for the 

emergence of specialization is when the subject can 

draw connections between the information obtained to 

solve problems [10]. Based on the above problems, this 

study aimed to design a CPS-based subject worksheet 

that can be used to train mathematical specializations. 

This template, modified in MS Word 2007 and 

saved as a “Word 97-2003 Document” for the PC, 

provides authors with most of the formatting 

specifications needed for preparing electronic versions 

of their papers. All standard paper components have 

been specified for three reasons: (1) ease of use when 

formatting individual papers, (2) automatic compliance 

to electronic requirements that facilitate the concurrent 

or later production of electronic products, and (3) 

conformity of style throughout a conference 

proceedings. 

2. METHOD 

2.1. Research Procedure 

This is design research, since it aims to produce 

CPS-based worksheets that can be used to practice 

mathematical specialization of the subject. In this study 

there were five stages, namely preliminary design, focus 

group discussion (FGD), Trials (Test), Interview, and 

retrospective analysis [22]. At the preliminary design 

stage, researchers seek and tried to understand the study 

of theories about specialization, creative problem-

solving and several problem-solving questions for 

exponent material, and then put it in the form of 

worksheet. 

2.2. Subject 

The subjects of this study were Grade IX students of 

SMP Negeri 1 Muara Enim. The subjects who were 

involved in this study was 3 students. The subject 

selection was based on the recommendation of the 

supervising teacher. The characteristics of the students 

in Grade IX were categorized as heterogeneous 

consisting of a mixture of high-ability, medium-ability, 

and low-ability students.  

2.3. Instrument 

Data collection techniques used were worksheet, 

observation, and interviews. The worksheet contained 3 

problems about exponents. The problem was followed 

by questions that train the subject in specialization 

aspects. Other instruments were observation sheets and 

interview sheets. The observation sheet was used to 

observe the characteristics of the subject's answer, while 

the interview sheet was used to extract information from 

the subject regarding the answers he had given. The 

interviews used a semi-structured type, it was meant so 

that the questions can be developed as needed.  

2.4. Data Analysis 

The data analysis technique was divided into two 

parts, namely data analysis of worksheets and data 

analysis of interview results. The data of the worksheets 

were analyzed qualitatively descriptive by telling what 

was found during the study. In this study, the analysis of 

interview data began with creating transcription of 

conversations between teachers and students. 

Furthermore, the result of the transcript was reduced and 

selected whichever information was categorized as 

important data. The results of this reduction were 

presented in the form of a description to be juxtaposed 

with the test result data. 

3. RESULT AND DISCUSSION 

3.1. Result 

The results of this study were presented in a 

descriptive qualitative manner based on research 

procedures which consisted of Preliminary Design, 

Focus Group Discussion, Trial, Observation and 

Interview, Retrospective Analysis. 

3.1.1. Research Procedure 

At the preliminary design stage, researchers seek 

and understood the study of theories about 

specialization, creative problem solving and exponent 

material. Based on the results of theoretical studies and 

referring to the curriculum, it was found that the 

worksheet was only focused on problems that were 

categorized as problem solving. Due to the limited 

learning time, the subject worksheet at each meeting 

only consisted of three problems. In addition, from the 

results of theoretical studies on creative problem 

solving, it was found that CPS consists of five stages. At 

these stages, leading questions were made. This leading 

question aimed to practice specialization. Based on the 

results of the theoretical study of specialization, it was 

found that specialization was the activity of seeing 

something as an example of "something". Specialization 

can also be defined as a way to solve problems by 

looking at specific cases and seeing specific examples 

[13][14][15][16]. Specialization is seen when the 

subject can draw connections between the information 

provided to solve problems [17]. 

Based on the above theory, then it was written in the 

form of a worksheet. The worksheet that was designed 

also contained an identity component, learning 
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objectives and work instructions. Here are the results of 

the subject worksheet design: 

Problem 1 

Determine the sequence of number 255, 422, and 

333 from the highest to the lowest number. 

Problem 2 

Determine the last digit of 424. 

Problem 3 

Between the following two exponents, i.e. 1920 

and 2019. Determine which number is greater.. 

Figure 1. Problems presented on the worksheet 

In addition, each problem was also followed by 

several leading questions. Here are the leading questions 

that are presented in each problem. 

   Questions in Each Problem 

 Visioning or Objective-Finding:  what is the 

purpose of the problem above? 

 Fact-Finding: What information do you get 

from this problem? 

 Specialization: Have you considered trying an 

example? What happened to the experiment? 

 Problem Finding: Can you write in your own 

words the purpose of the problem given? 

 Idea Finding: Can you come up with ideas or 

rules to help solve the problem? Explain your 

opinion! 

 Solution Finding: Write down the answer you 

predicted along with the steps! 

 Acceptence Finding: Show wheteher your 

answer is correct! 

Figure 2. Leading questions in each problem 

3.1.2. Focus Group Discussion 

Focus group discussions were conducted by the 

research team, teachers, and two other lecturers from 

Education Study Program, Sriwijaya University. This 

FGD produced several notes that were categorized into 

5 aspects, namely, problem 1, problem 2, problem 3, 

display, and language. 

 

 

Table 1. The results of focus group discussion 

Aspect Results of FGD 

Problem 1  (Prediction of answer), Specialization part, (it is found that the 

exponents are a multiple of 11) It is more precise to be in idea 

finding, it is better to use examples of small numbers 

Problem 2  Should be reviewed  

Problem 3  Acceptence Finding, Isn’t it better if you add a sentence that directs 

students to use the calculator? (Prediction of answer), It is better to 

add examples starting from 1 and 2, thus you can see the conditions 

of   

 (Discussion), pay attention to the conclusions written. Is that correct 

that “ , if ” 

Display   It is better if the design is made to be more attractive 

 Add the processing time for LKPD 

 Revise the title, bigger and bolder the font size.  

 Increase the line spacing on basic competency column. 

Language  Revise the instructions of CPS learning  

 Fix the typos 

 

3.1.3. Trials 

Based on the teacher's recommendation, the trial was 

carried out on ZMM, KMI, and TN. The three subjects 

already represent three levels of subject ability, namely: 

high, medium, and low. After looking at the subject's 

answer and comparing it with the predictions that have 

been made, then an interview was carried out to explore 

information and reasons why the subject answers as 

they had written. 

Problem 1 

Based on the results of testing on research subjects, 

information was obtained that the ZMM subject saw 

that the powers of the three numbers had the same 

pattern, namely repeating numbers. Therefore, ZMM 

answered that the three numbers in the powers could be 

divided by an equal number, i.e. 11 by using concept of 

Advances in Social Science, Education and Humanities Research, volume 513

690



  

 

ap = (an)m as illustrated on the following answer written 

by ZMM. Furthermore, to find and sort the numbers 

from lowest to highest, ZMM used the concept of ap = 

(an)m, although there was an error in the answer, the idea 

used by ZMM seems quite rational. ZMM only looked 

at which number was smallest or largest by comparing 

an
. ZMM settlement is shown in the following figure. 

 

 
Figure 3. ZMM’s answer on problem 1 

 
In contrast to the ZMM subject, to determine which 

number was the smallest and largest TN subject 

simplified the form of the problem. According to the TN 

subject, because the powers of the three numbers were 

repeated, by taking only one number in the exponent, it 

can be seen which was the smallest number and which 

was the largest number. Even though it looked rational, 

the ideas used violated the concept and cannot be 

generally accepted, as seen in the following picture. 

 

 
Figure 4. The TN idea appeared but it could not be used 

 

Furthermore, by using the concept of ap = (an)m
 TN 

can solve the problem. The following is a continuation 

of the answer from TN. Subject KMI has the same 

mindset as TN in exploring ideas that have been studied. 

KMI used more simple numbers. However, she realized 

that the concept was illogical and imprecise, therefore 

KMI did not use this concept to solve the problem. This 

is also reflected in the results of interviews conducted 

with KMI. The following is an excerpt from an 

interview conducted with KMI. 

 

 

KMI : Yes, actually, I just write down the numbers 

that come to my mind, miss. That's what 

appeared, I'm also a little confused about 

how to work on it 

A : Is the conclusion drawn unable to help 

solving the problem? 

KMI : Yes, miss. 

 

Subject KMI used a calculator to calculate the value 

of 422, 333, 255. From the results of the calculator, the 

resolution for problem number 2 can be obtained. The 

following is the final solution of subject KMI. 

 
Figure 5. The resolution for problem 2 

Problem 2 

To see whether the leading questions presented in 

the subject worksheet can help the subject find a 

solution, the three research subjects were given another 

problem. The second problem was the application of the 

exponential concept. Problem 2 required the subject to 

find the last digit of a exponent. 

Based on the results of the trial, it was found that 

ZMM realized that to solve problem 2 it could use 

simple patterns and concepts of exponents. The pattern 

that ZMM got was that the last digit repeats itself. 

However, ZMM made a little mistake in adding the 

answer and creating another pattern by looking at the 

remainder of the power division of the number by 4. 

This last pattern at first glance looked rational but was 

not quite right. Here is ZMM's answer to problem 2. 

 
Figure 6. The ZZM’s answer to problem 2 

Unlike the ZMM, Subject TN gave a more rational 

and logical answer. In solving problem 2, TN only used 

the basic concept of exponents that if any am = a x a x a 

x … a (as much as m). In addition, TN also uses the 

concept of the last digit. However, TN found there was 

a separate pattern in solving this problem, namely the 

last digit of the number 4 to the integer power produced 

the last digit of the number 4 or number 6. TN found the 

last digit of 4m would be 4 if m was an odd number, and 

would be 6 if m is an even number. This is illustrated by 

TN's answer: 
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Figure 7. The TN aswer 

 

Just like in answering the first problem, KMI still 

used a calculator to solve problem 2. KMI thought that 

to solve the problem only one concept was used, namely 

the basic concept of exponents. The following is KMI's 

answer. 

 

 
Figure 8.  KMI's answer. 
 

Problem 3 

In this study, the three subjects were also given a 

third problem. The third problem looks simple because 

it only compares two numbers i.e. 1920 and 2019. 

Furthermore, the subject was asked to determine which 

number had a greater value. In resolving this problem 

ZMM and KMI did not come up with any other ideas. 

They only used the basic concept of exponents. Then 

found the solution by using a calculator. Despite using 

the calculator, ZMM still made mistakes in calculating it 

and resulted in the wrong conclusions being drawn. 

Here is ZMM's answer. 

 

Figure 9. The ZMM's answer. 

Different results were obtained by Subject TN. TN 

used a simple example, he used number 53 and 35. From 

these results, the TN tested it on numbers 1920 and 2019. 

And to confirm these results TN used a calculator. From 

the results of calculations using a calculator, TN 

concluded that the number to the greatest power was the 

largest number. Here is TN's answer to problem 3. 

 

 

  
 

 
Figure 10.  TN's answer to problem 3. 

3.1.4. Retrospective Analysis 

The final stage was retrospective analysis. At this 

stage all the findings in the study were analyzed and 

then used to improve the subject's worksheet. From the 

results of the focus group discussion and trial results, it 

was found that in general the worksheets that were 

designed were in the good category. The leading 

questions given can guide the subject to find a solution. 

However, from the test results, it was found that there 

were still subjects who used calculators. This was 

because the problems presented were too simple. 

Therefore, it was necessary to do a little revision of the 

worksheet by increasing the difficulty level. 

 

3.2. Discussion 

Specialization is one of the aspects of mathematical 

thinking [23]. It is important for student to have 

specialization ability in problem-solving [24], [25]. The 

difficulty in specialization shown in problem 1, 2 and 3. 

From the research results, there are still subject who are 

unable to linking the information from the trial to 

resolve the problem. On problem 1, one of the subjects 

has tried an example but the way she does it is 

incomplete, so the answer seems quite rational. Even 
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though it looked rational, the ideas used violated the 

concept and cannot be generally accepted. While others 

have tried the example and linked the information 

obtained from the example to resolve the problem but 

the idea cannot be used to resolve the problem. On 

problem 2, students can understand the problem given 

and try examples and connect information that can solve 

the problem but a subject made a little mistake in adding 

the answer and creating another pattern by looking at 

the remainder of the power division of the number by 4. 

This last pattern at first glance looked rational but was 

not quite right. On problem 3, the subjects can 

understand the given problem. There is a subject who 

tries an example and concludes that the larger number is 

the number that has the highest rank the subject 

confirms using the calculator as well as others.  

In general, it can be concluded that the subjects 

understood the problem but still found some subjects 

who have not been able to connect the information 

obtained from the example they tried especially [26]. 

5. CONCLUSION 

Based on the results of data analysis, it was 

concluded that the subject worksheet developed was 

categorized as good enough, but it needed revision on 

the problems presented. The problem presented did not 

describe problem solving and the creativity of the 

subject was not seen when solving it. For example, in 

problem 3, the majority of subjects used calculators to 

solve it. Neither subject has used algebraic concepts to 

solve it. 
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