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Abstract. This study aims to describe the analogical reasoning thinking process in terms of self-efficacy on set material. 

Student self-efficacy data were obtained through questionnaires, while analogical reasoning deemed process data received 

from tests and in-depth interviews. The sampling method was using the purposive sampling technique. Data analysis used 

the stages of data reduction, data presentation, and concluding. The study results show that: Respondents with moderate self-

efficacy tended not to understand the concept of a combination of sets, which resulted in an inability to solve problems 

related to intersection and combination questions in the three sets. Respondents with high self-efficacy tend to determine the 

pattern of the relationship between a slice and a combination of two sets with a piece and a variety of three sets. And 3) 

respondents with moderate and high self-efficacy tend to solve set problems using Venn sets' help. 
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INTRODUCTION 

Each individual has different self-efficacy. 

Self-efficacy is important for every individual 

because it can help solve problems and tasks that 

have been planned (Doğru, 2017). Students' 

mathematical anxiety can reduce by the presence 

of self-efficacy (Rozgonjuk et al., 2020). 

Experience, verbal perception, and emotions can 

shape and strengthen self-efficacy (Bartley & 

Ingram, 2017; Sultan, 2020). Self-efficacy is 

related to individual perceptions or judgments to 

achieve goals (Rakoczy et al., 2019; Taylor & 

Wilson, 2019; Wang & Sun, 2020). If the 

individual's perceptions are positive, the 

decision-making process in problem-solving will 

be more comfortable. However, if the individual's 

perception is negative, it will result in the 

problem-solving process constrained due to 

doubts. A person's behavior, both positively and 

negatively, can be influenced by self-efficacy 

(Wang & Sun, 2020). Situation analysis and 

abilities possessed are sources to develop self-

efficacy (Bakar et al., 2020). 

Reasoning abilities need to cultivate to make 

the right decisions in life (Bunge & Leib, 2020; 

Mehraj A. Bhat, 2016). Reasoning plays an 

essential role in mathematics (Morsanyi et al., 

2018). The problem-solving process will help 

individuals have good reasoning skills (Beatty & 

Thompson, 2012). Solving mathematical 

problems requires reasoning while developing 

mathematical reasoning through learning 

mathematics (Hasanah et al., 2019). 

Increasing reasoning skills is not only by 

giving math assignments but the need for 

collaboration and communication (Olteanu & 

Olteanu, 2020). Motivational factors can improve 

the development of mathematical reasoning skills 

(Tee et al., 2018). Failure to apply reasoning 

schemes related to everyday problems sometimes 

weakens students' confidence in solving problems 

or vice versa, encourages an increase in 

guesswork (Datsogianni et al., 2020). 

Reasoning defines using reasons to get 

conclusions (Fyfe & Brown, 2017; Hasanah et al., 

2019; Jäder et al., 2016). The reasoning process 

sometimes uses an analogy. Analogy serves as 

scaffolding and identifies those aspects of a 

known item or an essential domain similar to the 

unknown or target element (Ramdani, M R; 

Husodo, B; & Subanti, 2017). Problem-solving 

between the source of the problem and the target 

problem is common, where conceptual and 

procedural problem solving can be used to solve 

the target problem (Kristayulita et al., 2018). The 

analogy sought similarities of two different things 

and concluded based on similarities (Angraini et 

al., 2018). 

Analogical reasoning affects cognition and 

decision making (Vecchiato, 2020). The main 

characteristic of analogical reasoning is the 

flexibility to view and map similar relationships 

(Kao, 2020; Silliman & Kurtz, 2019). Analogical 

reasoning is the ability to distinguish meaningful 
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patterns in various relationships  (Meguro, 2020). 

Analogical thinking is recognizing the 

similarity of relational structures between known 

problems and target problems (Stevenson et al., 

2014). Several steps in analogical reasoning, 

namely: a) finding similarities between the source 

problem and the target problem, b) formulating 

conjectures based on similarities; and c) 

conducting tests (Supratman et al., 2016). 

The analogical thinking process in reasoning 

is a person's way of thinking in providing possible 

solutions based on their knowledge, choosing 

specific methods to solve problems, and giving 

evidence or reasons for concluding by paying 

attention to the source problem's similarities to 

the target problem. Researchers' indicators are as 

follows: 1) determine the relationship or pattern; 

2) choosing a settlement strategy, and 3) provide 

evidence or reasons for concluding. 

Based on these problems, how can an 

overview of the analogical reasoning thinking 

process regarding student self-efficacy on set 

material? The purpose of this study was to find 

out more about how the thinking process of 

students' analogical reasoning in terms of self-

efficacy. 

METHODS 

This type of research is a qualitative 

descriptive study. The study conducted an 

overview of the analogical reasoning thought 

process in terms of self-efficacy on set material. 

The research subjects were students of the 

Mathematics Education Study Program 

Universitas Muhammadiyah Purwokerto. 

Research time odd semester for the academic year 

2020/2021. Data collection techniques used, 

questionnaires, tests, interviews, and 

documentation. Questionnaires use to obtain self-

efficacy data, while tests and interviews use to get 

data on analogical reasoning. Data analysis was 

carried out in the following stages: data reduction, 

data presentation, and conclusion. The data 

reduction stage is carried out by selecting, 

concentrating attention, and simplifying the data 

obtained. Data presentation does compile the 

information obtained based on the results of data 

reduction. The final stage of inference is to get an 

in-depth picture of the analogy reasoning thought 

process. The triangulation test technique uses to 

test the credibility of the data.  

RESULT AND DISCUSSION 

Self-Efficacy Questionnaire Analysis 

The study begins with self-efficacy data 

collection using a questionnaire consisting of 3 

dimensions: level, general, and strength 

(Bandura, 1997). From these three dimensions, it 

is developed into 30 statements to measure 

student self-efficacy. The results of the 

questionnaire data analysis can present in Table 1 

below. 

 

Table 1. Self-Efficacy Questionnaire Analysis 

Results 
Average Category Respondents 

30 < �̅�
≤ 70 

Moderate A 01, A 02, A 05, A 09, A 11, A 

14, A 17, A 29, A 32 

�̅� > 70 High A 03, A 04, A 06, A 07, A 08, A 

10, A 12, A 14, A 15, A 16, A 18, 

A 19, A 20, A 22, A 23, A 24, A 

25, A 26, A 27, A 30, A 31 

 

Table 1 above shows that student self-efficacy 

results are quite encouraging because more than 

half of students fall into the high category. Took 

two students in the medium (A01 and A17) were 

taken to find out more intensely, and two students 

from the high (A14, A31). Respondents 

considered that the sample is easy to 

communicate to get more in-depth data about 

students' analogical reasoning abilities. 

Analyze test and interview results 

Respondents give three items related to set 

material. Items 1a, 1b, and number 2 are used as 

source questions, while items 1c, 1d, and 3 are the 

target questions. In the source question, 

respondents ask to recall about the slice, the 

combination of two sets, and problem-solving 

using a Venn diagram involving two sets. 

Whereas in the target questions related to the 

development of slices and varieties of two sets, as 

well as solving problems with a Venn diagram 

involving three sets. 

Description of the analogical reasoning 

thinking process in the moderate category 

Respondent A17 already understands the 

meaning of the slice of two sets but does not 

understand the combination of two sets. Apart 

from that, the respondents did not understand the 

meaning of the sum of two sets. The combination 

of two sets written as ( )BABA −+ . In item 

c, the respondent writes ( ) ( )BAUA + . 

This understanding results in an inability to solve 

the target problem, namely questions c and d. 

Respondents who filled in sentences , while in 

item d, the respondent writes   A + (B∩C) - 

(A∩B∩C), which should be ( ) BCA   and 
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( )CBA  .  

Regarding the relationship between questions 

a and b with c and d, the respondent only said that 

the Venn diagram is a set of slices, c is a 

combination of two slices of two sets, and d is one 

set and a slice of the other two sets. 

 

 
Figure 1. Test results of respondent A17 at 

number 1. 

 

The interview results show that the respondent 

thinks that picture b in the questions shows the 

operation of the ( )BABA −+  set. 

Respondents argued that because the shading at 

( )BA  is thinner than the shading at sets A and 

B , BA+  should be reduced  ( )BA . The 

respondent then uses this understanding to solve 

the problem in question c, as in Figure 1 above. 

Respondents wrote that the Venn diagram in 

figure c shows the set operation

( ) ( ) ( ).CBACBBA −+

Understanding the Venn diagram in figure b is 

also used to work on the Venn diagram in figure. 

The occurs because respondents misunderstood 

definitions of BA  and BA+ . Respondents 

have made a conceptual error regarding BA   

and BA+ . Respondents realized that the Venn 

diagram a and b has a relationship with the Venn 

diagram c and d. Respondents recognized that 

when they were wrong in completing picture b, it 

would wrong in completing the Venn diagrams c 

and d. Diagrams a and b are the basis for solving 

the Venn diagrams in figures c and d. 

Likewise, respondent A01 showed that he 

understood the meaning of the slices of two sets 

but did not understand the importance of 

combining two sets. Respondent's answer A17 

and A01 (Figure 2) tend to be similar. It this 

indeed interesting to dig deeper. Is this error 

related to a mistake in understanding the meaning 

of the combination of two sets or because other 

factors cause these two errors to be almost 

similar? This misunderstanding affects the 

process of working on questions c and d. The 

wrong answer to question b makes it unsuitable to 

do questions c and d. The interviews indicated 

that the respondents had misunderstood the 

definitions of BA  and BA+ . Respondents 

use this understanding to work on problems c and 

d. Thus the respondent has made a conceptual 

error regarding the definition of BA  and 

BA+ . 

 

 
Figure 2. Test results of respondent A01 at 

number 1. 

Description of the analogical reasoning 

thinking process in the high category 

Figure 3 below shows that respondent A31 has 

understood the slice of two sets and the combined 

meaning of two sets. This understanding makes 

the respondent have no difficulty in solving 

questions c and d. To solve problems c and d, the 

respondent first understands the slice's meaning 

and combination of two sets. Just that in answer 

c, the respondent still writes in the form 

( ) ( )CBBA  , which can simplify into the 

form ( ) BCA  . Respondents state that 

between a and b with c has a relationship, where 

the pattern used to solve problem c is to use 

operations on problems a and b. Whereas for 

question d, it has the connection of all set A and 

members of the set B  slice C . The interview 

results show that the respondent uses their 

understanding of the combination and the slice of 

two sets to solve problems c and d. Because 

shaded on the slice of sets A  with B  and slices 

of sets B  and C , the respondent writes 

( ) ( )CBBA   . Respondents looked 

confused when asked, "Can it be simplified?". 

Through several trigger questions, the respondent 

finally simplifies the form. 
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Figure 3. Test results of respondent A31 at 

number 1. 

 
Like respondent A31, respondent A14 as in 

Figure 4 below, shows that he has understood 
the meaning of slices and combinations of two 
sets. This understanding affects the work of 
questions c and d. Respondents can write 
answers to set operations in questions c and d 
correctly. Respondents stated that questions a 
and b have a relationship where c and d the 
pattern of work uses the concept of slices and a 
combination of two sets. In contrast to 
respondent A31, the respondent explained that 
( ) ( ) ( ) BCABCBA  . These 
results indicate that the respondents have 
understood the concepts related to 
combinations and set slices well. 
 

 
Figure 4. Test results of respondent A14 at 

number 1. 

 

Figure 5 below shows that the respondent 

has solved the problems associated with the 

intersection and combination of two sets. 

This ability is the found basis for solving the 

problem of slices and varieties of 3 sets. The 

results of work number 2 have a pattern that 

is almost the same as that of question number 

3. Respondents use the help of a Venn 

diagram to solve these two 

problems.Respondents write n (B) = 30 - 21 

and in question number n (C) = 45 - 33. S2 

respondents also showed that they had solved 

these two problems using the Venn diagram 

as done by S1 respondents. Respondents have 

also a relationship between question number 

2 and number 3. These results are 

strengthened based on interviews, where 

respondents have no difficulty solving 

problems related to the Venn diagram 

application. Respondents felt that it was 

much helped by the question in question 

number 2 regarding the Venn set for two sets, 

making it easier to solve the problem in 

question number 3 related to the Venn 

diagram application for three sets. 

Respondent A14 as in Figure 6 below 

shows that in solving problems using the 

Venn diagram's help with the same design as 

respondent A17. Respondents have no 

difficulty in solving problems number 2 and 

3. Likewise, respondent A31 does not have 

trouble solving problems related to set 

questions. 
 

 
Figure 5. Respondent A14's work results in 

questions 2 and 3 

 

These results are strengthened based on 

interviews with respondent A14, where 

respondents did not experience difficulties and 

believed that the solutions given could provide 

the right answers. A person's belief in the results 

is formed based on the experience he has (Pawlak 

et al., 2020). Respondents said that question 

number two has a relationship with question 

number three. Respondents noted that questions 

number two and three are related. The depiction 

in the form of a Venn diagram makes it easy to 

solve these two problems. The initial step is to 

enter A∩B scores for question number 2 and 

A∩B∩C for question number 3. Analogy 

encourages the relationship of existing 

knowledge to solve new problems (Devecioglu-

Kaymakci, 2016). While reasoning provides 

conclusions to users about what to do (Baumtrog, 

2017). 

Based on these results, the source questions 

with the same concept, structure, and pattern as 

the target problem make it easy for the respondent 

to solve all problems. Understanding the source 

problem's ideas, designs, and patterns adds 

confidence and helps respondents solve the target 

problem. The weakness that occurs is when there 
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is a misunderstanding of the concept of the source 

problem, it will result in a misunderstanding of 

the idea on the target problem. Respondents in the 

high category have understood the concept of 

slices and combinations of two sets. This 

understanding use to complete the development 

of the slices and joins of two or more sets. 

Meanwhile, in the medium category respondents, 

doubts about the combination, and some of the 

two sets make the target Respondents appear 

confident and confident in the answers given. The 

results above indicate that the better the self-

efficacy possessed by individuals, the more likely 

students will be able to solve the problems given 

with high confidence. Respondents appear 

confident and confident in the answers given. 

Students with high mathematical self-efficacy 

have a more positive view of mathematics (Chen 

et al., 2015; Koyuncu & Dönmez, 2018). Have 

feelings of pleasure, pride, satisfaction, and 

persistence with their mathematical activities 

(Duchatelet et al., 2021; Gao, 2020), as well as 

related to its achievements (Schöber et al., 2018; 

Trautner & Schwinger, 2020). Meanwhile, 

respondents in the medium category tend to 

hesitate in solving problems and experience 

several misconceptions. The analogy has a 

significant effect on reducing mathematical 

concepts' misunderstandings (Ugur et al., 2012). 

Students who have low self-efficacy tend to avoid 

assignments, give up quickly, and not complete 

tasks (Li et al., 2020). 

CONCLUSION 

Respondents with moderate self-efficacy 

tended not to understand the concept of a 

combination of sets, which resulted in an inability 

to solve problems related to slice and 

combination questions in 3 sets. And respondents 

with high self-efficacy tend to determine the 

pattern of the relationship between a slice and a 

combination. Respondents with moderate and 

high self-efficacy tend to solve set problems 

using the help of the Venn set. And source 

questions with the same concept, structure, and 

pattern need to solve the target problem. This 

research is only limited to the material set and 

foremost in terms of student self-efficacy. It is 

necessary to deepen whether there are other 

factors besides self-efficacy that contribute to 

analogical reasoning abilities. 
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