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Mathematical creative thinking ability and self-efficacy are a combination of 

abilities students need to have when studying mathematics. Mathematics 

learning is expected to improve both abilities. However, teachers still use 

conventional learning, such as direct teaching, which results in a low increase in 

students' mathematical creative thinking abilities and self-efficacy. So we need 

alternative student-centred learning and teachers as facilitators who provide 

Scaffolding. The study was conducted to obtain a description of the discovery 

learning process with Scaffolding, aiming to improve the ability to think 

creatively and self-efficacy. Two quasi-experimental designs with three class 

groups, discovery learning with Scaffolding, discovery learning without 

Scaffolding, and conventional learning. The Matching-only Pretest-posttest 

Control Group Design was used to measure mathematical creative thinking 

skills, and The Matching-only Posttest-only Control Group Design was used to 

measure the scale self-efficacy. Based on one-way ANOVA results, students' 

mathematical creative thinking ability discovery learning with Scaffolding is 

better than discovery learning without Scaffolding and conventional learning. 

Likewise, this happens to 'self-efficacy, based on the one-way ANOVA that 

students' self-efficacy of discovery learning with Scaffolding is better than 

discovery learning without Scaffolding and conventional learning. The learning 

process of discovery learning with Scaffolding positively impacts improving 

mathematical creative thinking abilities and self-efficacy. 

 

Key Words: Conventional learning; Discovery learning with Scaffolding; 

Discovery learning; Mathematical creative thinking ability; Self-efficacy.  
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Introduction 
 

The role of mathematics in human inquiry is unique and privileged. It is the most 

comprehensive science of all and plays a significant role, if not all, in most scientific research 

(Colyvan, 2012; Shapiro, 2005). The standard approach is constructive to growing complexity 

gradually: from integer to fraction, real numbers, complex numbers, adding and multiplying, 

differentiation and integration, and higher mathematics (Russell, 1993). In the history of 

mathematics, we see a change from fairly concrete to more abstract in developing mathematical 

principles and methods (Ernest, 1985). The growth of mathematical concepts is developed in the 

human mind when socializing or discussing. Students do not think that every theory taught in the 

high school curriculum is not used in their lives (Glazer & McConnell, 2002). Under the impact 

of computerization, automation, digitalization, and globalization, our society is evolving rapidly 

(Gravemeijer et al., 2017). Learning mathematics aims to prepare young people to have active 

mathematical activities, carry out mathematical processes, think mathematically and creatively, 

and solve open or closed mathematical problems (Suryadi, 2015). Each stakeholder must prepare 

the younger generation to develop critical analysis skills in mathematics usage in contexts outside 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1267414024&1&&
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mathematics and foster deep impressions of the younger generation on mathematics in social and 

cultural life and technology related to mathematics. 

Indonesia is below the International average and has not been able to reach the Advance 

level. TIMSS and PISA is an independent educational performance measurement organization. 

A powerful example of children's educational skills is the barometer of quality education in 

mathematics, science, reading, and application in everyday lives (Johar, 2012). Indonesia ranks 

among countries year after year nearly as low (Argina et al., 2017; Stacey, 2011). There were 

387 findings from PISA Indonesia's mathematics exams. Meanwhile, out of the average value of 

500 (PISA, 2013), Indonesia's TIMMS results have been at 395 scores (Mullis et al., 2012). 

Based on the TIMMS results, Indonesian students' creative thinking skills level is relatively low, 

with only 2% of Indonesian students working on high and advanced category questions that 

require creative thinking skills to solve them (Mullis et al., 2012). The results TIMSS 2015, 

Indonesia ranked 44 out of 49 countries, with a low category of more than 50% (Mullis et al., 

2014). According to data from PISA 2015, only students can view or use algorithms in such a 

way that creative thinking can not be established (Qadri et al., 2019). Indonesia has been at a 

lower point in the top five (Utomo et al., 2018), as determined by the results of TIMSS over the 

last four years; Indonesia also needs to be evaluated, especially thinking competency (Fauziah et 

al., 2020).  

Teaching methods in mathematics depends on powerful ways to understand mathematical 

concepts (Simon, 2020). Mathematical creativity ensures the development of the field of 

mathematics concepts (Sriraman, 2009). Mathematical creativity is hard to develop if one is 

restricted to rules without understanding the problem's meaning to be solved (Mann, 2006). The 

learning process's innovation needs to be done to improve mathematical creativity, starting from 

junior high school students to become a provision for them to explore mathematics to the next 

level. Based on the task-related orientation, mathematics is described as a science that mostly 

consists of problem-solving techniques and the discovery of structures and conceptual 

frameworks (e.g., if someone can overcome the mathematical problems, he/she will often 

discover anything new (links, laws, and terms) (Tossavainen et al., 2019). Discovery learning is 

an alternative learning process that is centered on student activities discovering concepts.  

Discovery learning has been done a lot at every level of education. Research that has been 

conducted by Prasasti et al. (2019) at the elementary school level with discovery learning results 

can improve critical thinking skills.  Based on Herdiana et al.'s (2017) research at junior high 

school, it can be concluded that discovery learning effectively improves problem-solving 

competency. Likewise, in research at the high school level Delfita et al. (2016), there is an 

increase in mathematics learning outcomes after using discovery learning. Another senior high 

school research showed that discovery learning could improve critical thinking skills (Nugraha 

et al., 2020). Based on these studies' results, it is proven to increase students' mathematics 

learning outcomes. However, based on the research, In'am & Hajar (2017) at junior high school 

showed that the students' learning results were under a perfect category. Then the research results 

from Brunstein et al. (2009) with only a little guidance for each transformation, students 

performed the worst in the discovery condition. Illustrates how strong guidance and repetition 

may be needed to discover something that cannot be told (Bakker, 2018). Empirical studies over 

the past half-century have consistently shown that minimally guided instruction is less effective 

and less efficient than educational approaches that place a strong emphasis on guiding the student 

learning process (Sweller et al., 2007). There are two different views on discovery learning. On 
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the one hand, discovery learning has succeeded in improving mathematics learning outcomes, 

but on the other hand, it turns out that discovery learning has failed to improve learning outcomes. 

Discovery learning is minimal guidance (Schmid et al., 2009). Developing a successful 

teacher-student partnership has proven a highly effective approach (Jerome et al., 2009).  There 

must be alternatives for students to discover the learning process carried out in the classroom, 

namely, direct guidance to each student according to their needs. Discovery Learning, teachers 

do not deliver materials or lessons immediately to students. However, students should be 

encouraged to seek whatever they want to know.  As guidance, teachers can use Scaffolding to 

give specific tasks in the form of students' worksheets (Putra et al., 2018). Scaffolding in the 

discovery learning process is chosen to search for mathematical concepts free from 

misconceptions. Scaffolding has been shown to minimize the students' cognitive load while 

learning. It can improve the accuracy of completion of particular tasks (Könings et al., 2019). 

Scaffolding is used to solve problems that arise by students during the learning process to 

complement discovery learning. 

Giving math assignments to students requires caution because when a teacher gives a task 

that is too difficult, this will give students frustration, and of course, it will be a cognitive load. 

Cognitive Load Theory shows that free exploration of highly complex learning processes can 

produce a heavy workload of memory detrimental to learning (Sweller, 2004). The mathematical 

task will be significant when students are experienced enough to solve problems (Kirschner et 

al., 2006). Students succeed in mathematics due to several factors; besides cognitive factors, non-

cognitive factors also determine students' success, such as student interest in mathematics and 

views on mathematics's importance (Norton, 2019). Evidence showed that self-efficacy in 

specific scientific fields is closely associated with academic achievement (Kohen et al., 2019; 

Sparks, 2014; Zhou et al., 2019). The successful learning of mathematics is estimated by the 

interactions of ambition, ability, interest, and self-efficacy of mathematics if students are less in 

building self-efficacy and eventually improve mathematical skills. (Czocher et al., 2019). Self-

efficacy provides positive feelings about the importance of learning mathematics and has 

confidence in completing mathematical tasks. 

Positive feelings (excitement and trust) increase self-efficacy, while negative feelings 

(anxiety and fatigue) decrease self-efficacy since they give physiological proof to the individual 

who is not "capable" of doing the job (Morris et al., 2017). Self-efficacy includes perseverance 

and dedication (Pajares, 1996). Self-efficacy relates to one's convictions for achievement (Joo et 

al., 2000). Bandura claimed four self-efficacy sources when developing self-efficacy: mastery 

experiences, vicarious experiences, social persuasions, and physiological and affective state. 

(Martin & Mulvihill, 2019; van Rooij et al., 2019; Watson & Marschall, 2019). The theory put 

forward by Albert Bandura provides new insights into a mental aspect that is the link between 

one's potential and the final result. The potential that someone has will be buried forever in the 

absence of adequate self-efficacy. 

Discovery learning is designed and considered to create a good relationship between the 

teacher and students, avoiding any frustration that might occur from the assignments, designing 

appropriate assignments, and Scaffolding during the learning process. Each set of discovery 

learning processes are well-designed learning situations that support students to gain valuable 

knowledge from the mathematical concepts taught. Besides structured assignments that are 

designed for demanding students' persistence in completing them, so that in the end, students 

have good creative thinking skills and high self-efficacy as provisions in their lives, and of 
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course, the nature of the goals of learning mathematics is achieved well. Based on the description 

above, the purpose of this study is to see the average difference in mathematical creative thinking 

skills and self-efficacy based on the learning model used, discovery learning with Scaffolding, 

discovery learning without Scaffolding, and conventional learning. 

 

The Research Methods 
 

 

This research method activities by conducting experiments (trials) to take the study's data 

based on trials' results. With the design type of The Matching Only Pretest-Posttest Control 

Group Design. The quasi-experimental design was used to compare two groups with the same 

characteristics before the intervention identified a comparison group similar to the intervention 

group in terms of the initial pre-intervention characteristics (White & Sabarwal, 2014). The 

research was conducted in the junior high schools in West Java province, Indonesia, from Maret 

to April 2019. The research design used in this study is described as follows in Table 1.: 
 

Table 1. The Matching-only Pretest-posttest Control Group Design (Fraenkel et al., 2011) 

M O X1 O 

M O X2 O 

    

M O 
 

O 

 

This study's design is divided into three classes, X1 is a class that gets discovery learning 

with the help of Scaffolding, X2 is a class that gets the discovery learning without Scaffolding, 

and finally, C is a control class that gets conventional learning process. M is the sample with the 

same characteristics, which has the same or nearly the same mathematics ability, so there is no 

bias. Class taking is not done randomly. Finally, O is a pretest and post-test of mathematical 

creative thinking abilities. 

While the research design used for affective aspects, namely mathematical self-efficacy, is 

a one-shot case study (Fraenkel et al., 2011). The design for affective aspects in this study is 

illustrated as follows in Table 2.: 
 

Table 2. The Matching-only Posttest-only Control Group Design (Fraenkel et al., 2011) 

M X1 O 

M X2 O 

   

M 
 

O 

 

The design of affective aspects, M samples were not obtained randomly, X1 is an 

experimental class that gets discovery learning with the help of Scaffolding, X2 is an experimental 

class with discovery learning and C is a control class with conventional learning, and finally, O 

is a post-test on a self-efficacy scale. 

The experimental class and the control class have the same characteristics by looking for 

classes with the same mathematical ability level using the same average first-semester student 

learning outcomes. However, class taking is not done randomly or with only one characteristic. 

The sampling technique was carried out, utilizing the purposive sampling technique. The sample 

was 101 students of class VIII junior high school 1 Majalengka Regency, West Java province of 
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Indonesia in the 2018/2019 school year. While the research sample is students of class VIII-A as 

an experimental class using discovery learning with Scaffolding, class VIII-B using discovery 

learning, and VIII-C as a class as a control class using conventional learning models. This 

sampling technique is determined based on Purposive Sampling. The purpose of this kind of 

sampling is to be carried out effectively and efficiently, especially in monitoring the condition of 

the research subjects, the time determined, and the conditions of the study and licensing 

procedures.  

The instruments in this study were tests of mathematical creative thinking ability and self-

efficacy scale developed by researchers. Indicators and scoring using the scoring guidelines 

(Bosch, 2008) are presented in Table 3 as follow:  

Table 3. Indicators and Guidelines for Scoring Creative Thinking Abilities 

Aspects of creative thinking 

ability 
Student Answer Score 

 

Wrong ideas, or not giving ideas to solve problems 0 

Give ideas to solve the problem, but the statement given 

is still not right. 
1 

Fluency Give the right idea to solve the problem 2 

 

Give more than one idea to solve the problem, but the 

statement given is still inaccurate. 
3 

Give ideas to solve more than one problem, with the 

statement given incomplete or correct. 
4 

 

Giving the wrong way or strategy for adjusting the 

problem, not giving an answer, or giving answers in 

more than one way, but all are wrong. 

0 

 
Answering is only one way, but it is still wrong in the 

calculation, so the answer is wrong 
1 

Flexibility  
Providing answers is only one way entirely and 

precisely. 
2 

 
Give answers in more than one way, but mistakes are 

still found in calculations. 
3 

 
Give answers in more than one way, and everything is 

right and right. 
4 

 Not answering or giving a wrong answer 0 

 
Answering with his strategy, but still found errors in 

solving problems. 
1 

 

Originality 

Using a low-level strategy and other students' use of 

60% has led to problem-solving. 
2 

 

Answering and using medium level strategies and 40% 

used by other students, has led to solutions and do the 

right problem-solving. 

3 

 

Answering and using medium level strategies and 20% 

used by other students, has led to solutions and do the 

right problem-solving. 

4 

 Incorrect answers, or do not provide detailed answers. 0 
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 They are providing incorrect answers without details. 1 

Elaboration 
Giving answers that are almost close to the truth, 

accompanied by incomplete details 
2 

 Giving the right answer, but the details are less detailed 3 

 Providing the right answer with detailed details 4 

Source: adapted from (Bosch, 2008) 
 

To measure students' self-efficacy scales, indicators based on Bandura refer to 3 dimensions 

of self-efficacy: the magnitude level, generality dimension, and strength dimension (Maddux, 

2002). presented in Table 4 as follows: 
 

Table 4 Indicator of Self-Efficacy in Solving Mathematical Problems 

No. Indicators 

1 Confident of completing specific tasks, the individual believes that he can complete 

certain tasks, which is the individual himself who sets the task (target) what must be 

completed 

2 Sure, they can motivate to take the actions needed to complete the task; individuals can 

foster motivation to choose and put the actions needed to complete the task. 

3 Confident that he can try hard, persevering, and persevering. There is a strong effort 

from individuals to complete the assigned tasks using all their resources 

4 Be sure that you can face obstacles and difficulties. Individuals can survive when facing 

difficulties and obstacles that arise and can rise from failure 

5 Sure, they can complete tasks that have a wide or narrow range (specific). Individuals 

believe that any task he can finish, even if it is broad or specific. 

Source: adapted from Maddux, (2002) 
 

The test is used to measure students' mathematical creative thinking abilities (pretest and 

post-test) then during the post-test implementation, and a scale was given to measure students' 

self-efficacy in each class. The mathematical creative thinking ability test questions in this study 

refer to the VIII semester 1 class subject matter. The set of questions for the mathematical 

creative thinking ability is a description of five questions to see the explanation form's mentality. 

The compilation of questions begins with creating an instrument grid that includes competency 

standards, essential competencies, learning indicators, and measurable ability indicators. After 

making the problem lattice, then compile questions that are essays of critical mathematical 

creative thinking abilities and answer keys that refer to the assessment guidelines, then make a 

scale of mathematical self-efficacy. 

Quantitative data were obtained from the results of tests of mathematical creative thinking 

abilities and self-efficacy. The data of the mathematical creative thinking ability test score 

analyzed is original data. As for the self-efficacy data analyzed are processed data. Because the 

score on the self-efficacy scale is in the form of an ordinal scale. So this data must first be 

transformed into interval data with the Successive Method Interval (MSI). The steps used to 

analyze students' mathematical creative thinking score data are as follows: 1) Pretest and post-

test data from the three classes (two experimental classes and one control class), then the data is 

usually distributed and has a homogeneous variant, then a one-way ANOVA test is performed. 

2) Regression analysis is used to analyze the effects of self-efficacy on mathematical creative 

thinking abilities. 
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The Results of the Research and the Discussion 
 

The research results that have been carried out are mathematical creative thinking ability 

tests and self-efficacy scale. Based on the analysis of three classes (two experimental classes and 

one control class), they are typically distributed and have homogeneous variants. One-way 

ANOVA analysis is used to test that all three classes have the same characteristics. Table 3 

provides information that there were no significant differences in the pretest between the three 

classes. 
 

Table 5. Score Pre-test Experimental and Control Class with One-Way ANOVA Test 

Score Pretest SS df MS F p 

Between Groups 32.732 2 16.918 1.567 .246 

Within Groups 1080.425 98 11.923   

Total 1204.248 100    
 

They are focusing on the one-way ANOVA results for the initial study (pretest) in Table 5. 

The hypothesis is formulated in the form of a statistical hypothesis (two-tailed) as follows: 

H0: 𝜇1 = 𝜇2 

H1: 𝜇1 ≠ 𝜇2,  
by: 

H0: Students' mathematical creative thinking abilities in the two experimental classes and 

the control class on the final test (post-test) are not significantly different. 

Ha: Students' mathematical creative thinking skills in two experimental classes and the 

control class on the final test (post-test) are significantly different or not the same. 
 

The value is more significant than p > .05, so that H0 is accepted and Ha is rejected. It can 

be concluded that the skills of the two experimental classes of creative mathematical thinking 

and one control class on the initial test (pretest) are not much different or equivalent. The three 

classes (two experimental classes and one control class) are typically distributed and have 

homogeneous variances based on the following summary results. These results are the same as 

the results of tests carried out by Suciawati (2016); Sundayana (2012); these results indicate that 

the three classes' abilities used as the study object have the same mathematical abilities. Table 4 

provides information that there is no significant difference in post-test among the three classes. 
 

Table 6. Score Posttest Experimental and Control Class with One-Way ANOVA Test 

Score Posttest SS df MS F p 

Between Groups 247.262 2 123.582 3.276 .044 

Within Groups 3718.384 98 37.842   

Total 3965.456 100    

 

Based on the findings in Table 6 of the one-way ANOVA test for the final test (post-test). 

The hypothesis is formulated in the form of a statistical hypothesis (two-tailed) as follows: 

H0: 𝜇1 = 𝜇2 

H1: 𝜇1 ≠ 𝜇2,  

by: 

H0: Students' mathematical creative thinking abilities in the two experimental classes and 

the control class on the final test (post-test) are not significantly different or the same. 
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Ha: Students' mathematical creative thinking skills in two practical classes and the control 

class on the final test (post-test) are significantly different or not the same. 
 

The value means less than p < .05, so H0 is rejected, and Ha is accepted, or it can be 

concluded that students' ability for two experimental classes and one control class in the final test 

(post-test) is different or not the same. These results are following the research results of 

Mandasari (2016), Purwaningrum (2016), Suriany (2016) that students' creative thinking abilities 

in the experimental class and control class differ significantly. The analysis proceeds to a 

comparison or posthoc analysis section to find out the differences in the final abilities of the 

mathematical creative thinking abilities of the two experimental groups, and one control group 

are presented in Table 7.: 
 

Table 7. Result of Tukey Posthoc 

(i) Class (j) Class 

Mean 

Difference 

(i-j) 

SE P 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Discovery 

Learning 

with 

Scaffolding 

Discovery 

Learning 

Without 

Scaffolding 

2.34 1.604 .34 -1.26 5.92 

Conventional 

Learning 
3.86* 1.524 .00 .26 7.47 

Discovery 

Learning 

Without 

Scaffolding 

Discovery 

Learning 

with 

Scaffolding 

-2.34 1.524 .34 -5.92 1.26 

Conventional 

Learning 
1.63 1.482 .00 -2.01 5.06 

Conventional 

Learning 

Discovery 

Learning 

with 

Scaffolding 

-3.76* 1.516 .34 -7.45 -.26 

Discovery 

Learning 

Without 

Scaffolding 

-1.64 1.482 .00 -5.06 2.01 

*The mean difference is significant at the .05 level 

The results based on Table 7 show that students 'mathematical creative thinking with 

discovery learning with scaffolding learning does differ significantly from students' 

mathematical creative thinking in discovery learning without scaffolding classes (p < .05). 

Mathematical creative thinking ability of students discovery learning with Scaffolding there is a 

gap between students' mathematical creative thinking ability with conventional learning (p < .05). 

The final ability of students' mathematical creative thinking abilities in the discovery learning 

experimental class is different from the mathematical creative thinking abilities of students in 

conventional learning control classes (p < .05). 
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Table 8. Score Self-efficacy Experiment and Control Class with One-way ANOVA Test 

Score Self-

efficacy 
SS df MS F p 

Between Groups 607.436 2 303.719 3.607 .032 

Within Groups 8353.118 98 84.216   

Total 8950.552 100    
 

Based on the results of the one-way ANOVA test for self-efficacy in Table 8. The 

hypothesis is formulated in the form of a statistical hypothesis (two-party test) as follows: 

H0: 𝜇1 = 𝜇2 

H1: 𝜇1 ≠ 𝜇2,   
by: 

H0: Students' self-efficacy of the two experimental classes and the conventional class are 

not significantly different or the same 

Ha: students' self-efficacy of the two experimental classes and the conventional class are 

significantly different or not the same 
 

It appears that p <.05 so that H0 is rejected and Ha is accepted, or it can be concluded that 

the two experimental and control classes' self-efficacy is significantly different or not the same. 

Then proceed to post hoc analysis to find out the differences of each student's self-efficacy in the 

two experimental groups and one control group, in detail, as follows in Table 7.: 
 

Table 9. Tukey Post-hoc 

(i)  (j) 

Mean 

Difference 

(i-j) 

SE p 

95% Confidence 

Interval 

lower 

bound 

upper 

bound 

Discovery 

Learning 

with 

Scaffolding 

Discovery 

Learning 

without 

Scaffolding 

-5.468* 2.245 .045 -10.9 -.118 

Conventiona

l Learning 
-5.062 2.261 .031 -1.433 .327 

Discovery 

Learning 

without 

Scaffolding 

Discovery 

Learning 

with 

Scaffolding 

5.468* 2.245 .045 .118 109 

Conventiona

l Learning 
0.426 2.210 .03 -4.853 5.665 

Convention

al Learning 

Discovery 

Learning 

with 

Scaffolding 

5.062 2.261 .31 -.327 10.433 

Discovery 

Learning 

without 

Scaffolding 

0.426 2.210 .03 -5.665 4.853 

*The mean difference is significant at the .05 level 
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Table 9. shows a gap between discovery learning with scaffolding and discovery learning 

without scaffolding classes in self-efficacy (p < .05). There was a difference significantly 

between discovery learning with scaffolding students and conventional classes in self-efficacy 

(p < .05), and there is a difference between discovery learning without scaffolding class and 

conventional class in Self-efficacy (p < .05). Based on the assumption test results that the two 

experimental classes were normally distributed and had a homogeneous variance, then the one-

way ANOVA test was performed through the significance level of α = .05. After processing the 

data, the output display can be seen in the following Table 10.: 
 

Table 10. Score Self-efficacy Discovery Learning with Scaffolding Class And Discovery 

LearningWithout Scaffolding Class 

Score Self-

efficacy 
SS df MS F p 

Between Groups 498.145 1 498,145 5,309 ,024 

Within Groups 6098,824 65 93,828   

Total 6596,969 66    

 

Based on the two experimental groups' results from the one-way ANOVA test in Table 10, 

the hypothesis is formulated in the form of a statistical hypothesis (one-tailed test) as follows: 

H0: 𝜇1 ≤  𝜇2 

H1: 𝜇1 > 𝜇2     

by : 

H0: Students' self-efficacy in the discovery learning with scaffolding class was not better 

or equal to that of the students in the discovery learning without scaffolding class. 

Ha: Students' self-efficacy in the discovery learning with scaffolding class was better than 

students in the discovery learning without scaffolding class. 
 

Using a one-tailed test, p <.05, H0 rejected, and Ha can conclude that the self-efficacy of 

discovery learning with Scaffolding is better than discovery learning without Scaffolding 

students. Based on the assumption test calculation that the two classes' post-test data is typically 

distributed and has a homogeneous variance, a one-way ANOVA test was performed with a 

significance level of α = .05. After processing the data, the output display can be seen in Table 

11. as follow: 
 

Table 11. Score Self-Efficacy Discovery Learning With Scaffolding Class And 

Conventional Learning Class 

Score Self-

efficacy 
SS df MS F p 

Between Groups 430,897 1 420,896 4,121 ,047 

Within Groups 6536,196 64 102,128   

Total 6967,083 65    
 

Based on the one-way ANOVA test results in Table 11. for both classes based on them, 

The hypothesis is formulated in the form of a statistical hypothesis (one-party test) as follows: 

H0: 𝜇1 ≤  𝜇2 

H1: 𝜇1 > 𝜇2    by : 

H0: Students' self-efficacy in the discovery learning with scaffolding class is not better or 

equal to that of conventional class students. 
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H1: The self-efficacy of students in the discovery learning with scaffolding class is better 

than conventional class students. 
 

Then p <.05 so that H0 is rejected and H1 is accepted,s  it can be concluded that the discovery 

learning class's self-efficacy is better than conventional learning classes. Based on the assumption 

test that the two classes' pretest data is typically distributed and has a homogeneous variance, a 

one-way ANOVA test is then performed with a significance level of α = .05. After processing 

data, the output display can be seen in the following Table 12.: 
 

Table 12. Score Self-Efficacy Discovery Learning Without Scaffolding Class and 

Conventional Learning Class 

Score Pretest SS df MS F p 

Between Groups 2,931 1 2,842 ,049 ,825 

Within Groups 3871,234 67 57,780   

Total 3874,077 68    

 

The hypothesis is formulated in the form of a statistical hypothesis (one-party test) as 

follows: 

H0: 𝜇1 ≤  𝜇2 

H1: 𝜇1 > 𝜇2     

by : 

H0: Students' self-efficacy in the discovery learning class is not better or the same as that 

of conventional class students. 

Ha: The self-efficacy of students in the discovery learning class is better than conventional 

class students. 
 

Based on the results of the one-way ANOVA test in Table 13 for both classes based on the 

results of the test p> .05 so that H0 is accepted and Ha is rejected, or it can be concluded that the 

Self-efficacy of discovery learning class students is no better than students with conventional 

learning. In general, there are two types of relationships between two or more variables, namely 

the form of a relationship and the closeness of a relationship. To find out the form of the 

relationship used regression analysis, while for the relationship's closeness, used correlation 

analysis. To analyze the effect of mathematical creative thinking ability with self-efficacy used 

regression analysis. Regression analysis is defined as a study that studies the dependence of one 

variable, a variable explained by one or two explaining variables. Test results with a significant 

level of regression analysis are shown in Table 13.: 
 

Tabel 13. Result of Regression Analysis 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t p 

B SE Beta 

Constant 78.637 4.052  19.742 .000 

Creative Thinking .182 .154 .126 1.262 .003 
 

From Table 13. above, the significance value of the regression coefficient is p <.05, which 

means that H0 is rejected, that there is an effect of mathematical creative thinking ability on 

students' self-efficacy. Furthermore, this table also illustrates the regression equation as follows: 

Y = 78.637 + 0.182 X + e (Rawlings et al., 2001) 
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Information: 

X = data of mathematical creative thinking ability 

Y = data self-efficacy 

The regression equation above shows that the value of A = 78.637 and B = 0.182. The value 

of B obtained is positive, which states that the variable X has a positive effect on the value of the 

dependent variable Y, which means that the ability to think mathematically positively affects 

self-efficacy. These results are consistent with previous research that has been conducted by 

several researchers, namely Karina (2019) and Suciawati (2019), with the result that self-efficacy 

has a positive influence on mathematical thinking creative ability. 

This recent study uses three types of learning models discovery learning with Scaffolding, 

discovery learning without Scaffolding, and conventional learning. The study results show no 

significant differences in third-class students' creative thinking ability before treatment because 

all three classes are teacher-centered learning. The emphasis of conventional learning is more on 

the teacher-centered learning process. Teacher-centered mathematics learning implements an 

interactive learning process, so students will think and do things that can make them understand 

mathematics's learning process (Balim, 2009; Meidawati, 2013; Muchyidin, 2017; Siregar, 

2015). As the research results described in the previous section, the results show that discovery 

learning with Scaffolding can develop mathematical creative thinking abilities. The average final 

test data score that gets supervised discovery learning is higher than the average final test data 

score that gets discovery learning and conventional learning.  

Several previous studies have collaborated on discovery learning. One of them is 

collaborating discovery learning with a scientific approach with the result gives better 

mathematics learning achievement and improve self-efficacy (Ramdhani et al., 2017). Another 

collaboration is discovery learning with the cultural context in which students live; the second 

trial results showed that learning materials based guided discovery learning with Batak Toba 

context improved students' mathematical problem-solving ability and self-efficacy significantly 

(Simamora et al., 2019). Another research gives the results of data that GeoGebra's utilization in 

discovery learning could solve problems and attitudes towards mathematics are better (Murni et 

al., 2017). Discovery learning with an approach or even with computer-assisted instruction has a 

more positive impact on improving learning achievement. The learning process using discovery 

learning with Scaffolding refers to the minimum completeness criteria, resulting in an average of 

students above the minimum completeness criteria. Using statistical analysis of inference 

learning, discovery learning with Scaffolding is better than conventional learning (Nugroho et 

al., 2020).  

Criticism of discovery learning is a learning process carried out at a minimum of guidance 

(Kirschner et al., 2006). Discovery learning is used to improve higher-level abilities, such as 

mathematical resilience. The research results are more recommended to use problem-based 

learning when discovery learning is used (Hafiz & Dahlan, 2017). Research suggests that 

unassisted discovery does not benefit learners, whereas feedback Scaffolding the learner and the 

explanations obtained is useful  (Alfieri et al., 2011). Direct instruction is more effective than 

discovery learning in teaching (Klahr & Nigam, 2004). Discovery learning provided benefits 

when a new strategy had to be generated to solve problem-solving (McDaniel & Schlager, 1990). 

Based on this, integrating scaffolding theory into the learning process of discovery becomes very 

important to be carried out together. Discovery learning combines with Scaffolding to 

understand and solve problems by guiding the discovery of facts, relationships, and solutions 
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by students (Lavine, 2012). The steps or phases in discovery learning with Scaffolding allow 

students to obtain their knowledge. However, the teacher's role is also significant in directing 

students not to understand the learned concepts. These findings indicate that directed discovery 

learning has demonstrated students' potential to improve their creative mathematical thinking. It 

can thus be inferred that directed learning plays a better role in improving innovative thinking 

skills than discovery learning and ordinary learning. 

The assignments given to students in this study are designed and packaged to experience 

stages following discovery learning with Scaffolding, from formulating the problem to 

evaluating their findings. The assignment's design is given to be in line with the objectives of the 

conceptual Scaffolding, which aims to develop a conceptual understanding (Frederick et al., 

2014; Ormond, 2016). The questions are packaged in the form of story questions that apply daily 

activities and can be solved in many ways (Al-Yami, 2008). Following the learning stages of 

discovery learning with Scaffolding, students are asked to formulate what problems must be done 

to obtain a solution. In the first stage of formulating the problem, students are directed so that 

they can formulate a solution based on data or information available on the problem; in this case, 

the teacher asks students to read the questions carefully, record what is known and what is asked, 

guess the direction of the solution that might be done. The second stage is to construct a 

conjecture; at this stage, students are directed indirectly to make links between existing 

information and prior knowledge and then compile these estimates from the data analysis results 

(Gijlers & De Jong, 2005). There is an interaction between students in conducting the discovery 

activity; this condition will affect the students 'mastery of mathematical material and improve 

students' social skills (Patandung, 2017; Prasetyana et al., 2015; Sibuea et al., 2019). 

The aim is to influence students to think each other, and the teacher acts as a facilitator in 

providing indirect guidance to students; the teacher provokes students' thinking by providing 

focused questions so that they can enable students to understand and construct certain concepts, 

construct rules and learn to find something to solve problems. The next step is to formulate 

concepts from estimates that have been made previously to solve problems. From the findings in 

the field in solving problems encountered, some students have not succeeded in solving the 

problem; the teacher assists in the form of directing questions such as, check whether there is 

previous information wrong or incomplete and try to repeat it more thoroughly so that can solve 

the problem. At this stage, the teacher asks students to give questions and discuss them with their 

classmates or group members. The assistance provided by the teacher is not direct but is a 

question that provokes students with their new ideas. 

As the last stage of evaluating, students are asked to recheck their answers and draw 

conclusions from their work, finding common problem-solving forms. By giving students the 

freedom to solve problems and applying them to the scaffold, learning can awaken their creative 

potential. Students are invited to explore the problems they face; they are also invited to develop 

ideas on how to solve these problems. So that learning is not fixed on patterns that already exist, 

students are given the freedom to solve problems in their way even though at the end of learning 

activities, students with the help of teachers must still make conclusions that are following 

existing mathematical concepts. From the findings, it can be seen that the learning model factors 

have a significant influence on students' mathematical creative thinking abilities. Discovery 

learning with Scaffolding can develop creative thinking abilities.  

Based on the statistical tests, selecting the three classes that will serve as research samples 

comes from a homogeneous population. It means that there is no difference in students' 
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mathematical thinking abilities using discovery learning with Scaffolding, discovery learning 

without Scaffolding, and conventional learning. It shows that the readiness or creative thinking 

ability of students who use discovery learning with Scaffolding, discovery learning without, and 

conventional learning is relatively the same. This situation is conducive to seeing students' 

mathematical creative thinking abilities after learning occurs (Nurdjito, 2013; Rahmazatullaili et 

al., 2017). An analysis of the results after learning is carried out in three classes with different 

learning, namely discovery learning with Scaffolding, discovery learning without Scaffolding, 

and conventional learning. It can be inferred that there are significant differences in mathematical 

creative thinking abilities. Students use discovery learning with Scaffolding better than those 

using discovery learning without Scaffolding and conventional learning about Mathematical 

creative thinking ability.  

Open problems are given to students to try to get answers and emphasize how they go 

through students to arrive at the desired answers. Students can develop different methods or ways 

to solve problems. Provides opportunities for students to do greater elaboration to develop their 

mathematical thinking skills and foster students' creative activities in solving problems. The 

process through which it provides meaningful experiences to students in learning mathematics 

and gives confidence impacts their abilities. The results obtained from the spread of a self-

efficacy scale questionnaire showed that students' self-efficacy using discovery learning with 

Scaffolding was better than students who used discovery learning and conventional learning. 

Individuals with positive self-concepts will help improve student achievement simultaneously 

(Marsh & Scalas, 2011). Individuals can appraise relationships correctly and foster reasonable 

social adjustment (Wang & Lin, 2007). In this case, students' mathematical creative thinking 

abilities have an essential role in supporting self-efficacy to be more confident and confident in 

learning mathematics. Therefore, students who use discovery learning with Scaffolding are better 

than the self-efficacy of students who use discovery learning and conventional learning. Students 

with low self-efficacy might avoid learning many tasks, incredibly challenging tasks, while 

students with high self-efficacy have a strong desire to work on their assignment (Schunk, 1995) 

The higher the mathematical creative thinking ability is, the higher the self-efficacy is, and 

vice versa. Can be seen from the regression equation, which shows that the coefficient of the 

variable X is positive. So, it can be concluded that there is an influence of mathematical creative 

thinking ability on self-efficacy that uses discovery learning with Scaffolding, discovery learning 

without Scaffolding, or conventional learning. Ability and self-efficacy are two different things. 

A student might show high self-efficacy but do not have enough knowledge or ability related to 

the material's substance (Pajares, 2002). However, if two students have the same ability but have 

different self-efficacy, it is believed that they will show different abilities. Students who have 

high self-efficacy will be more persistent, determined, and interested in exporting new things. 

Allows students to have more ability than students who do not show such behavior. This 

knowledge causes students to have specific abilities. Thus, it can be said that the mathematical 

self-efficacy prerequisites that support the development of creative mathematical thinking. 

Students with low self-efficacy may avoid learning many tasks, incredibly challenging tasks, 

while high self-efficacy students have a strong desire to work on their tasks (Schunk, 1995; 

Sumarmo, 2010).  

Student activities that use discovery learning with Scaffolding from the first meeting to the 

sixth meeting experience a change towards a better attitude. Based on the analysis, student 

activities in classes using discovery learning with Scaffolding are greater than student activities 
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in classes using discovery learning without Scaffolding and conventional learning. Because 

students dominate more activities when learning occurs, they do not hesitate to ask questions and 

always discuss with the group. In contrast to classes that use conventional learning and learning, 

student activities in conventional classroom learning only occasionally ask the teacher to be 

passive. Students work on problems individually so that interaction between students and 

students rarely occurs. In general, for students learning discovery, learning with Scaffolding 

helps give understanding and confidence in solving mathematical problems. Even some of them 

revealed the questions given by the teacher were still lacking and always wanted to try to solve 

the next problem. So that it raises a sense of not being ashamed in asking if there are things that 

do not understand both the group of friends and the teacher  
 

Conclusion and Suggestion  
 

The pretest data analysis results show no significant difference, which means that each 

research subject's mathematical abilities have the same characteristics. This result indicates that 

the research subject is representative to be the research sample. The mean difference test results 

in the three classes have proven that each class is significantly different. Based on the one-way 

ANOVA test to see the difference in the average creative thinking ability of two experimental 

classes and one control class, there is a significant difference in the three classes' average creative 

thinking ability. The posthoc test strengthens this result. Likewise, the one-way ANOVA test 

results to see differences in self-efficacy in each class. There are significant differences in the 

average self-efficacy in each class.  

This result means that discovery learning with Scaffolding positively impacts students' 

creative thinking skills and self-efficacy. The last is testing using simple linear regression to see 

the effect of self-efficacy on thinking creatively, with self-efficacy results having a positive 

effect. Suggestions for further research are to focus more on scaffolding theory because it turns 

out that not all student-centered learning models have a good influence on student learning 

processes. When faced with learning difficulties, it will harm cognitively or psychologically. 

However, the Scaffolding given at the time of this research was too intensive at every meeting, 

so it was not good because the Scaffolding would be useful if the students' time and energy in 

doing the assignments were adequate. 
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