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ABSTRACT 

This study aims at analyzing the differences effect of self-regulated e-learning (SReL) and direct e-learning 

(DeL) on creative thinking (CT) viewed from students' social attitudes (SA). Students' SA are divided into 

high SA (HSA) and low SA (LSA). The population was 5 classes (168 people) of class X MIPA SMAN 1 

Kubutambahan Buleleng Bali at the 2019/2020 academic year. The sample was 4 classes (128 students, or 

76.2% of the population) which were selected using a random assignment technique. Furthermore, 2 classes 

were determined as the SReL group and 2 classes as the DeL group.  Data of CT and SA were collected by an 

essay test and a questionnaire respectively. Data were analyzed by two-way Anacova and test of hypothesis 

used a significance level of 5%. The research results showed 1) There is a difference effect between SReL and 

DeL on CT. The CT of students learning using the SReL model was significantly higher than those studying 

with the DeL model. 2) There is a difference effect between HSA and LSA on CT. Students who have HSA 

achieve higher CT than those who have LSA. There is no interactive effect between learning models and 

students' SA towards CT.  
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1. INTRODUCTION 

The 21st century is a challenge for everyone in the world 

related to having competence. The National Education 

Association identifies four important competencies in the 

21st century, namely (1) critical thinking and problem 

solving, (2) communication, (3) collaboration, and (4) 

creativity and innovation. This challenge has implications 

for learning in schools, including learning physics in high 

school. The students' creative thinking in physics learning 

is a challenge in itself. The ability to think creatively 

includes the skills to generate new ideas, evaluate, 

describe, and select ideas [1]. In fact, the 2013 Curriculum 

provides opportunities for teachers to develop students' 

creative thinking skills. However, the reality is that 

students' creative thinking in learning physics in high 

school is very less [2],[3]. On a scale of 100 the average  

 

 

 

score of students' creative thinking skills is 28.53 in the 

very poor category [4]. The low of students’ creative 

thinking ability is because teachers are less oriented 

towards developing creative thinking during learning and 

teachers still tolerate the direct learning model  [2]-[6].  

One learning model that accommodates the development 

of students’ creative thinking in physics learning is the 

self-regulated learning (SRL) model. The model affects 

students' creative thinking abilities [7]. The SRL model is 

a process that involves all forms of thoughts, feelings, or 

actions that are deliberately carried out and controlled by 

students to maximize their knowledge and skills to 

complete the given task and adjust to certain conditions 

[8]. This SRL conception indicates that the model has a 

synergy with emotions including students 'social attitudes 
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to empower students' thinking skills including their 

creative thinking skills in learning. Two types of 

advantages of the SRL model in learning are (a) SRL can 

be used to learn independently throughout life, (b) SRL 

has a combination of academic learning abilities with self-

control so that learning can be easier [9]. Wool folk also 

stated that the SRL model is a process used by students to 

activate and maintain their thoughts, actions, and emotions 

in order to achieve learning goals. 

In line with the rapid development of information 

technology, the direct learning model and the self-

regulated learning model can be used as pedagogical 

content in the e-learning system. The terms for the two 

learning models are direct e-learning (DeL) and self-

regulated learning (SReL). The integration of the two 

learning models into e-learning is intended so that both can 

provide learning performance in accordance with the 

paradigm of "independent learning independent campus" 

in the current era. The results of the study show that e-

learning can improve students' creative thinking skills 

[10]-[12]. This is because content-based e-learning only 

tolerates the direct learning model, so that it has less than 

optimal effect on creative thinking. 

The social network-based e-learning model synergizes the 

potential of e-learning with the social attitudes of students, 

thus supporting the development of students' creative 

thinking in learning. Based on this background, this study 

aims to analyze the differences effect of SReL and DeL in 

achieving creative thinking in terms of students' social 

attitudes. Students' social attitudes are divided into high 

social attitudes (HSA) and low social attitudes (LSA).  

2. METHODOLOGY 

This quasi-experimental research used a post-test only 

control group design. The population was 5 classes (168 

people) of class X MIPA SMAN 1 Kubutambahan 

Buleleng Bali at the 2019/2020 academic year. The five 

population classes are academically homogeneous, 

because their formation is based on random individual 

students. The methodology of the population condition 

allows the sample selection to be carried out randomly by 

class. The sample was 4 classes (128 students, or 76.2% of 

the population) which were selected using a random 

assignment technique. Furthermore, 2 classes were 

assigned as the SReL group and 2 classes as the DeL 

group.  

This study examines the learning model as an independent 

variable which consists of two categories, namely Self-

Regulated e-Learning (SReL) and Direct e-Learning 

(DeL). The dependent variable studied is creative thinking 

ability.  

The stages of the SReL learning process are as follows. 1) 

Analyzing the learning task, students collect all relevant 

information to form an overview of a given learning task, 

learning resources, and an estimate of how to do it or do it. 

2) Setting goals and devising plans. In this process, 

students understand a complete picture of the learning task 

to be performed which can help self-regulated learning 

actors set goals. Then, plans are developed to achieve 

these goals. 3) Enacting tactics and strategies to 

accomplish the task. In this stage students apply the tactics 

and strategies that have been determined to complete the 

task. Students pay particular attention during this stage as 

they monitor how well planning is being carried out. 4) 

Regulating learning. At this stage, students evaluate and 

make decisions whether there is a change needed in the 

three stages above or not [9]. 

The stages of the DeL learning process are as follows. 1) 

The teacher motivates students regarding the subject 

matter discussed, 2) The teacher presents the subject 

matter followed, 3) The teacher instructs students to form 

groups of 3-5 people and share group assignments, 4) 

Students work on assignments given by the teacher in each 

group and formulate the report on the results of the 

discussion, 5) The teacher appoints the group in turn to 

report the results of the discussion, 6) The teacher assesses 

student discussion reports and gives quizzes [13]. 

Conceptually, creative thinking has 4 dimensions, namely 

1) smooth thinking, 2) flexible thinking, 3) original 

thinking, and 4) elaborate thinking [14],[15]. Based on 

these 4 dimensions, 15 points of essay tests were 

determined on the study of effort, energy, momentum, and 

impulse. The score ranges for each item are 0-4. The test 

results showed that the internal consistency of the creative 

thinking test items moved from r = 0.388 to r = 0.772 and 

the reliability was Cronbach's alpha = 0.897 with very high 

qualification categories. 

The social attitude consisted of 4 dimensions, namely 1) 

the attitude of organizing groups, 2) the attitude of 

negotiating solutions, 3) the attitude of maintaining 

personal relationships, and 4) attitude in carrying out 

social analysis [16]-[18]. The 4 dimensions of social 

attitudes are translated into 30 items of social attitude 

instruments. Each item uses a Liker Scale by removing 

neutral elements so that the scale is degraded 1-5. The 

results of the trial on 291 subjects showed that the 

correlation coefficient of the total item of social attitude 

questionnaire moves from r = 0.36 to r = 0.60 with 30 item 

reliability is Alfa Cronbach = 0.91 with very high 

qualifications. 

The study was conducted for 4 weeks between April to 

May 2020 with a duration of 135 minutes per week. 

Before doing the treatment, students in all groups were 

given social attitudes to answer for a duration of 15 

minutes. After doing 4 treatments, students in the SReL 

and DEL groups gave creative thinking posttests for 90 

minutes. 

The research data were analyzed using two-way analysis 

of covariance. As the assumption of analysis of covariance 

is normally distributed data, the variance of the dependent 

variable between groups is homogeneous, and the variance 

of error testing between groups is tested. The data 

distribution normality test used the Kolmogorov-Smirnov 
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and Shapiro-Wilk statistics, the variance homogeneity test 

used the Levene’s statistics, and the variance test for 

variance errors with Levene's statistics. Hypothesis testing 

uses a significance level of 5%. 

3. RESULTS AND DISCUSSION 

The results of the descriptive analysis are presented in Table 

1. These results indicate that the highest average value of 

students' creative thinking is achieved by students in SReL-

HSA cells with M11 = 75.9; SD = 7.28 with high 

qualification. While in other cells the SReL-LSA is M21 = 

68.0; SD = 6.08; DeL-HSA M12 = 66.4; SD = 5.79, and 

DeL-LSA M22 = 67.8; SD = 6.50 each with moderate 

qualifications. 

 

Table 1 Results of descriptive analysis of students' creative 

thinking abilities 

 

 SReL DeL  

 

HAS 

M11 = 75.9 

SD = 7.28 

M12 = 66.4 

SD = 5.79 

M1t = 71.2 

SD = 8.06 

 

LSA 

M21 = 68.0 

SD = 6.07 

M22 = 67.8 

SD = 6.50 

M2t = 67.9 

SD = 8.09 

 Mt1 = 71.95 

SD = 6.71 

Mt2 = 67.09 

SD = 6.12 

 

 

Next will be presented the results of the two-way 

covariance analysis. However, previously presented the 

results of the assumption test. The results of the first 

assumption test are the normality test of data distribution 

according to the grouping of social attitudes, as in Table 2 

and grouping models in Table 3. Table 2 and Table 3 

show that the Kolmogorov-Smirnov and Shapiro-Wilk 

statistical figures are which is greater than 0.05, so that 

the students' creative thinking data on HAS, LSA, SReL, 

and DeL are normally distributed. 

The next assumption test is the homogeneity test of 

creative thinking variants between the two treatment 

groups according to social attitudes in Table 4 and 

according to the learning model in Table 5. Based on the 

two tables, it appears that Levene's statistical numbers 

each have a significance value greater than 0.05. , so that 

the variance between groups is homogeneous. 

The result of the error variance similarity test also shows 

that the Levene’s statistical number F = 0.558 with sig = 

0.644 which is greater than 0.05 (Table 6). These results 

indicate that the variant of creative thinking is truly 

homogeneous. 

Because the results of the assumption test have been met, 

the next two-way covariance analysis results are presented, 

as presented in Table 7. 

Based on Table 7, the research findings can be presented 

as follows. Firstly, there is a difference in the effect 

between SReL and DeL on creative thinking (F = 

35,204; p <0.05). The creative thinking of students 

learning with the SReL model (Mt1 = 71.95; SD = 6.71) 

was significantly higher than those studying with the 

DeL model (Mt2 = 67.09; SD = 6.12). This is in 

accordance with previous research [10],[12],[19]. 

Students who study with SReL have relatively high self-

efficacy, thus supporting the development of creative 

thinking.  

 

Table 2 Test of Normality of Data Distribution Based on Social Attitude Grouping 

 

Dependent 

Variable Moderator 

Variable 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Creative 

Thinking 

HAS .152 42 .066 .932 42 .095 

LSA .113 42 .200* .958 42 .126 

 

Table 3 Test of Normality of Data Distribution Based on Learning Model Grouping 

Dependent 

Variable 
Learning Models 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Creative 

Thinking 

SReL .149 42 .089 .949 42 .061 

DeL .158 42 .090 .931 42 .074 
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Table 4 Test of Homogeneity of Variance Based on Social Attitude Grouping 

 

Dependent Variable Levene’s Statistic df1 df2 Sig. 

Creative thinking 

Based on Mean .021 1 82 .885 

Based on Median .116 1 82 .734 

Based on Median and with adjusted df .116 1 80.817 .734 

Based on trimmed mean .036 1 82 .851 

Table 5 Test of Homogeneity of Variance Based on Learning Model Grouping 

Dependent Variable Levene’s Statistic df1 df2 Sig. 

Creative thinking 

Based on Mean 1.167 1 82 .283 

Based on Median 1.224 1 82 .272 

Based on Median and 

with adjusted df 

1.224 1 77.726 .272 

Based on trimmed mean 1.230 1 82 .271 

 

Table 6 Levene's Test of Equality of Error Variances 

F df1 df2 Sig. 

.558 3 80 .644 

 

Table 7 Test of between subject effect 

Source Type III Sum of Squares df Mean Square F Sig. 

Intercept Hypothesis 435600.012 1 435600.012 6866.279 .008 

Error 63.440 1 63.440a   

MODEL Hypothesis 121.10176 1 121.10176 35.204 .006 

Error 3.440 1 3.440b   

SOCIAL Hypothesis 63.440 1 63.440 18.439 .038 

Error 3.440 1 3.440b   

MODEL * 

SOCIAL 

Hypothesis 3.440 1 3.440 .083 .774 

Error 3315.524 80 41.444c   

 

Secondly, there is a difference in the effect between 

HSA and LSA on creative thinking (F = 18,439; p < 

0.05). Students who have HSA achieve higher creative 

thinking (M1t = 71.2; SD = 8.06) than those who have 

LSA (M2t = 67.9; SD = 8.09). This is in accordance 

with the results of previous research [11]. E-learning 

with the social network model serves as a vehicle for 

developing social attitudes. Good social attitudes are a 

source of conducive social interaction in learning that 

leads to the development of students' creative thinking 

[11].  

Thirdly, there is no interactive influence between 

learning models and students' social attitudes towards 

creative thinking. Learning physics with the SReL 

model is accommodating to both levels of students' 

social attitudes in achieving creative thinking in physics 

learning for class X MIPA in high school. This result is 

a challenge for the next research to be able to prove 

whether or not there is an in interactive effect between 

the learning model and students 'social attitudes on 

students' creative thinking ability in learning physics in 

class X SMA. 

4. CONCLUSIONS  

Learning physics class X SMA on the subject matter of 

work, energy, impulse, and momentum using the SReL 

model is superior than DeL in achieving creative 

thinking skills. This fact is inseparable from the better 

innovation value in the self-regulated learning (SRL) 

model compared to the direct instruction (DI) model as 
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e-learning content. E-learning performance is highly 

dependent on its content in achieving learning products. 

Innovative e-learning content will result in better 

performance compared to less innovative content. The 

implication is that learning with the help of technology 

really needs content that is in accordance with the 

learning needs of students, so that learning products will 

be produced as expected. 

In achieving the ability to think creatively in physics 

learning for class X SMA on the subject matter of work, 

energy, impulse, and momentum, it is supported by high 

social attitudes compared to low social attitudes. This is 

inseparable from the SRL model which is very 

synergized with positive emotions in the form of good 

social attitudes. The implication is that in learning 

physics positive motivations are needed to generate 

positive emotions in students, including their social 

attitudes in interacting in learning. 

The learning model (SReL versus DeL) did not 

significantly interact with social attitudes (high social 

attitude / HAS versus low social attitude / LSA) in 

achieving students' creative thinking abilities in physics 

learning. Both learning models are accommodative to 

both levels of social attitudes. The implication is that 

physics learning should continuously apply SReL by 

considering the social aspects of students so that their 

development is maintained towards a positive level. 
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