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Abstract  

 

The use of e-learning presents new challenges for students in terms of improving 

their critical thinking skills and procedural knowledge in grammar learning. As a 

result, lecturers need a specific framework while creating an e-learning course. 

The application of SAMR model is a solution. One of the most dominant traits 

among students is and self-efficacy. The level of student self-efficacy was 

controlled in this study to measure the effect of using the SAMR model. This 

study uses a quasi-experimental design with a factorial design. This study 

involved 152 students in the experimental and control groups. The research 

analysis technique was tested using MANOVA. The results and conclusions show 

that: (1) the SAMR model has a significant effect on students' critical thinking 

skills and procedural knowledge; (2) self-efficacy significantly affects students' 

critical thinking skills and procedural knowledge; and (3) a combination of 

learning models and self-efficacy has a significant effect on procedural 

knowledge, but does not significantly affect critical thinking skills. This study 

contributes and improves the quality of e-learning implementation techniques, 

particularly in the area of English learning. 
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Introduction  

The only way to deliver education at all levels during the Covid-19 

pandemic is to use online learning or e-learning (Retnaningsih, 2020)This 

includes studying at university level (Mukhalafatun & Hanan, 2020). As a result, 

it is reasonable to conclude that e-learning should be implemented. To face these 

challenges, lecturers need to adapt to appropriate learning delivery methods for 

implementing e-learning. 

There is a learning model that is extensively used by educational 

practitioners and can be applied to e-learning, namely the SAMR model 

(Hamilton et al., 2016; Sockalingam & Liu, 2020). In Indonesia, the SAMR 

model is also being applied to implement e-learning (Ayu et al., 2021; Zainal, 

2020). 
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In its application, this model has two functions. The first function is as a 

measuring tool for technology integration into learning (Bradley, 2020). Second, 

the SAMR model is used as a guideline for designing technology-based learning 

(Izza & Rusydiyah, 2020). 

The use of the SAMR model as a measuring tool is carried out by placing 

learning activities on the SAMR model hierarchy ladder (Dwiono et al., 2018; 

Handoko, 2020; Pfaffe, 2017). In this function, the SAMR model is not used as 

the basis for learning design. The SAMR model as a tool is used to develop 

questionnaires and assessment guidelines through observation (Kihoza et al., 

2016). The results of most studies show that the use of technology in learning is 

limited to technology as a substitute for traditional tools (Martin, 2020). In other 

words, the integration of technology into learning only reaches the level of 

substitution and augmentation (Budiman et al., 2018; Dwiono et al., 2018).. This 

is because the SAMR model is not used as a guide in designing learning (Tunjera 

& Chigona, 2020).. 

The SAMR model, in its function as a framework for designing learning 

(Howlett et al., 2019), is used in designing learning activities (Djiwandono, 2020) 

and evaluating student learning (Castro, 2018). Various disciplines use the SAMR 

model to design learning, both in the field of language learning (Azama, 2015; 

Lievens, 2018) and in other fields (Kriek et al., 2016; Nakapan, 2016; Zhai et al., 

2019). In learning English, the SAMR model is also used to design learning 

(Harmandaoğlu Baz et al., 2018; Indratno, 2017; Jati, 2018) and evaluate the 

achievement of students' English skills (Lobo & Jiménez, 2017; Shouman & 

Momdjian, 2019). In the research of Giangiulio Lobo and Lara Jiménez (2017), 

the SAMR model was used to design the evaluations for grammar. Meanwhile, in 

the Djiwandono study (2020), the SAMR model is used to design learning 

activities for vocabulary. 

Unlike previous research, this study adopts the SAMR model as a 

framework for designing English online learning in universities to improve critical 

thinking skills and procedural knowledge in the grammar area. Critical thinking is 

one of the important goals in higher education (Cruz et al., 2020) and can be 

taught or trained (Ennis, 2018; Siburian et al., 2019). These skills also affect 

student learning outcomes (Fatmawati et al., 2019) in English courses 

(Dehghayedi, 2020). 

English proficiency can be viewed in terms of procedural knowledge 

(Gunawan et al., 2019). Procedural knowledge indicates how students process 

information obtained from understanding concepts to perform procedures for 

analysing and interpreting (Fardan, 2017). These two skills are interconnected 

because, to solve problems, critical thinking skills (Wechsler et al., 2018) and 
procedural knowledge are needed (Wuryaningrum et al., 2020). 

Based on the results of observations in classrooms with expository learning, 

self-efficacy is one of the student traits that dominates in impacting learning. Self-

efficacy is a belief in one's own abilities (Bandura, 1997; Peers et al., 2020; Shiau 

et al., 2020). This certainly affects how confident students are (Fryer & Oga-

Baldwin, 2017), especially in using technological equipment, including software 

used in online learning. This then affects how students participate in online 

learning with various challenges and affects how students complete their 

assignments. 
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Thus, the purpose of this study is to find out: (1) differences in critical 

thinking skills and procedural knowledge between students who follow the SAMR 

model and expository strategies; (2) differences in critical thinking skills and 

procedural knowledge between students who have self-efficacy levels: low, 

medium, and high; and (3) the interaction between the SAMR model and self-

efficacy on critical thinking skills and procedural knowledge of students. 

 

Method  

In this study, a quasi-experimental design was used. A quasi-experiment 

involves an experimental group and a control group, where individuals are not 

randomly assigned to a group (Creswell & Creswell, 2018). The research design 

used a pretest-posttest control-group design. The two groups, namely the 

experimental group with the SAMR model and the control group with the 

expository strategy, were given a pretest, but only the experimental group was 

given experimental intervention, then both groups were given a posttest (Leavy, 

2017). 

The type of experiment in this research is a factorial design. The factorial 

design is used because this study also considers other independent variables, often 

called moderator variables in research, namely the self-efficacy variable. The 

treatment unit used is a factorial of 2×3. 

The research was conducted at one of the universities in Surabaya in 

November 2020-January 2021. The research population was 683 students. The 

sampling technique used is the Cluster Sampling technique. This study used a 

sample of 2 experimental classes totaling 77 students and 2 control classes 

totaling 75 students. 

The level of English self-efficacy of the entire sample from both groups was 

measured before the learning started. To measure the level of students' English 

self-efficacy, the English self-efficacy questionnaire developed by Sağlam & 

Arslan (2018) was used. Then the students' self-efficacy scores were categorized 

into three categories, namely high, medium and low (Bandura, 1988; Indrawati et 

al., 2020). The pretest and posttest instruments given to students are based on the 

tests of critical thinking skills and procedural knowledge of grammar developed 

by Alfiana et al. (2021). 

Prerequisite tests were carried out on the data obtained. Prerequisite tests 

include normality and homogeneity tests. The normality test was carried out using 

the Shapiro Wilk test because the research sample was less than 200 (Psaradakis 

& Vávra, 2020; Yap & Sim, 2011). The homogeneity test was carried out by 

testing the variance using the Levene test method. After the prerequisite test is 

done, the next step is to test the hypothesis. Hypothesis testing was carried out by 

using the Multivariate Analysis of Variance (MANOVA). 

 

Findings and Discussion  

Normality Test Results 

The normality test was conducted to determine whether the research data 

obtained was normally distributed. The results of Shapiro Wilk's normality test are 

presented in Table 1. 
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Table 1. Normality Test Results 

Data Group Group Significance 

Critical Thinking Skills Experiment 0.111 

Control 0.106 

Procedural Knowledge Experiment 0.055 

Control 0.09 
 

The data is declared normally distributed if the significance value is more 

than 0.05. From Table 1, the data in all data groups is declared normal because the 

significance value obtained is greater than 0.05. 
 

Homogeneity Test Results 

A homogeneity test was conducted to determine whether the data variance 

of the two groups was homogeneous or heterogeneous. If the two groups have the 

same variance, then the group is said to be a homogeneous group. The data is said 

to be homogeneous if the data test produces a significance value greater than 0.05. 

Table 2 shows the results of the homogeneity test using the Levene test. 
 

Table 2. Homogeneity Test Results 
 Pre-test Post-test 

Critical Thinking Skills 0,059 0,099 

Procedural Knowledge 0,176 0,074 
 

Based on table 2, it is known that the significance value of the four data 

groups is more than 0.05, so all data groups are declared homogeneous. 
 

MANOVA test 

The data tested in the hypothesis test is data on the level of self-efficacy, 

critical thinking skills, and procedural knowledge in both groups who have 

participated in SAMR and expository learning. The test decisions are taken by 

comparing the obteained level of significance. If the significance value is less than 

0.05, then H_0 is rejected so that H_1 is accepted (Sig < 0.05). The results of the 

MANOVA test are in Table 3. 
 

Table 3. MANOVA Result 

Independent 

Variable 

Dependent 

Variable 

Type III Sum 

of Squares 

df Mean 

Square 

F  Significancy 

Learning 

model 

Critical 

Thinking 

Skills 

4240.19 1 4240.19 43.59 0.000 

Procedural 

Knowledge 

3235.63 1 3235.63 29.05 0.000 

Self-efficacy Critical 

Thinking 

Skills 

8608.25 2 4304.13 44242.00 0.000 

Procedural 

Knowledge 

9019.06 2 4509.53 40.28 0.000 

Learning 

model  Self-

efficacy 

Critical 

Thinking 

Skills 

714.56 2 357.28 3.67 0.028 

Procedural 

Knowledge 

494.64 2 247.32 2.21 0.113 
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Based on the results of the MANOVA test, the significance value between 

the learning model and critical thinking skills is 0.00, where the value is less than 

0.05 (0.00 < 0.05). These results indicate that there are differences in students' 

critical thinking skills based on the applied learning model. In other words, there 

are differences in the mastery of critical thinking skills between the SAMR and 

expository learning groups. This conclusion is supported by the comparison of the 

higher SAMR group mean scores. Table 4 is a table of differences in the average 

value of critical thinking skills: 
 

Table 4. Means Differences in Critical Thinking Skills 

Group Critical Thinking Skill Means 

SAMR 71.8 

Expository 71.6 
 

The significance value between the learning model and procedural 

knowledge is 0.00 (0.00 < 0.05). The conclusion is that there are differences in 

students' mastery of procedural knowledge based on the application of the 

learning model. This conclusion is supported by the average value of procedural 

knowledge, as shown in table 5. 
 

Table 5. Means Differences in Procedural Knowledge 

Group Procedural Knowledge Means 

SAMR 74.9 

Expository 74.6 
 

The level of significance between self-efficacy and critical thinking skills is 

0.00. So it is evident that H_0 is rejected because 0.00 is less than 0.05. Thus, it is 

proven that there are differences in critical thinking skills between students with 

low, medium and high levels of self-efficacy. Then, the significance value 

between self-efficacy and procedural knowledge was 0.00. Thus, there are 

differences in the mastery of procedural knowledge based on the level of self-

efficacy. 

To find out the interaction between the learning model and self-efficacy on 

the two dependent variables, it can be answered by looking at the MANOVA test 

results with consideration of decision making. If the significance value is more 

than 0.05, then H_0 is rejected. From the MANOVA test, it was concluded that 

the combination of learning models and self-efficacy on critical thinking skills 

had no interaction because the significance value obtained was 0.028 (0.028 < 

0.05). Meanwhile, the combination of learning models and self-efficacy on 

procedural knowledge has an interaction because the significance value obtained 

is 0.113 (0.113 > 0.05). 

 

Discussion 

Comparison of Critical Thinking Skills and Procedural Knowledge in SAMR 

and Expository Learning Groups 

Based on the results of research data analysis, there are differences in the 
mastery of critical thinking skills and procedural knowledge between students 

who take SAMR and expository learning. A comparison of the mean scores 

between the SAMR group and the expository group showed that the SAMR group 

had a higher mean score. This is because the SAMR model that has been carried 
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out at all levels provides opportunities for students to use critical thinking skills 

(Handina et al., 2020; Warsen & Vandermolen, 2020). 

The application of the SAMR model in this study is a series of learning 

activities that emphasize the use of technology (Bauder et al., 2020), which can 

increase the active role of students in learning (Barquero & Arce, 2020). 

Therefore, this model is suitable to be applied because in the implementation of 

online learning, the role of the lecturer is not as optimal as during face-to-face 

learning. So that students learn more independently. In addition, online learning 

relies heavily on the use of technology. Therefore, the application of the SAMR 

model that emphasizes technology integration in learning is the right solution 

(Wills & Baker, 2017, 2018). 

By playing an active role in the learning process, students form their own 

knowledge. Before starting learning, students are given information about the 

material to be studied and directed to learning resources that can be used to study 

the material. So that students have time to study the material independently. Then, 

at the virtual meeting, students can discuss what they have learned. Thus, students' 

procedural knowledge of grammar is better than the expository group, which only 

receives material from the lecturer. So, learning based on the use of technology is 

proven to be able to increase knowledge mastery (Y.-T. Chen et al., 2019; 

Pirttimaa et al., 2017; Zulnaidi & Zakaria, 2012). 

From the lowest SAMR model hierarchy, namely substitution, to the 

highest, namely redefinition, it emphasizes the use of technology (Zhai et al., 

2019). The students involved in this research have knowledge of the use of 

technology and have no difficulty using it. However, students do not understand 

how to use technology to learn grammar and direct their learning. So, it is 

necessary to design SAMR learning activities with the use of technology that 

helps students do their learning in a directed manner. 

The application of the SAMR model in technology-based learning supports 

deep learning for students, thus leading to an increase in critical thinking skills (C. 

Chen, 2020; Franco, 2019; Shouman & Momdjian, 2019; Syawaludin et al., 

2019). When students carry out learning activities in the learning transformation 

category, they use critical thinking skills more (Azama, 2015; Wahyuni et al., 

2019), because at this stage, students not only understand but use the knowledge 

they have acquired to create a work. 

At the substitution level, students use technology to learn grammar. Students 

learn grammar with digital learning resources, namely ebooks, online articles, and 

learning videos provided on the learning management system and WhatsApp 

groups. Most students use smartphones and only a few use laptops. In other 

words, students do not experience problems accessing the material presented in 
digital learning resources because students can access the material anytime and 

anywhere. 

After studying the material independently, students' understanding was 

measured by using the quiz feature on the website. This learning activity is 

included in the Augmentation stage. In addition, in order to improve procedural 

knowledge, students also take advantage of the grammar check feature when 

learning to compose sentences in English. This feature exists in word processing 

programs and websites used by students. 
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The level of modification in the application of the SAMR model also has an 

effect on increasing students' procedural knowledge and critical thinking skills. 

Students are formed into groups of 5 to 6 members. Each group has a project, 

which is to study and explain tenses material by way of presentation. When 

studying tenses material, students learn the use of these tenses, how to compose 

sentences with a predetermined pattern, so that sentences are arranged correctly 

according to grammar rules. By doing this activity, students form their own 

procedural knowledge. Self-formed knowledge is longer remembered 

(Rokhmawan, 2018; Widiasari & Sumantri, 2020) than that given by the lecturer 

as in expository strategies. 

Another learning activity at the modification stage is the evaluation of 

learning developments carried out by students together with lecturers. This 

activity is carried out by converting practice questions into gamified quizzes by 

utilizing Google forms and Kahoot. From the quiz, the lecturer gave feedback on 

students' performance. This evaluation allows for structured and directed learning 

because students know what needs to be mastered and what has not been 

mastered. This makes it easier to determine learning targets to achieve learning 

goals. It can be said that the SAMR model is easy to adapt because it is clear and 

simple, so that it can be interpreted with various techniques to achieve learning 

objectives (Batiibwe et al., 2017; Froemming & Cifuentes, 2020; Green, 2014). 

In contrast to the expository strategy, which is dominated by the role of the 

lecturer, the SAMR model in its application is more dominated by the active role 

of students. As in the Redefinition stage, learning activities emphasize the active 

role of students in showing the achievements of their learning. This is done by 

creating work that is not possible without the role of technology. Because learning 

is done online by relying heavily on technology, the creation of digital works is an 

appropriate equivalent. Therefore, at the end of the lesson, students create works 

in the form of videos and digital letters that will be sent to themselves in the 

future. 

In making videos, students use computer programs a lot, namely programs 

to take pictures for videos, such as games and powtoon programs, video editing 

programs, etc. The selection of the program used is not determined by the lecturer. 

Likewise, the display, duration, content, etc., are entirely determined by the 

student. As a result, the work produced by students is varied. Some of the learning 

videos are made in a powtoon presentation format. However, there are also stories 

with animations whose videos are taken from games, such as GTA. 

As for writing letters, students use programs for drawing, word processing 

programs, etc. This work also produces various forms. Some students only write. 

But there are also those who make drawings using programs for drawing, such as 

Sketchable, Sketchbook, etc. After finishing writing the letter, the letter is sent to 

the lecturer through the learning management system for evaluation. Then the 

student sends the letter through the futureme.org website and determines what 

year the letter will be sent back. So, it can be concluded that the application of the 

SAMR model enriches the student learning experience by utilizing technology 

(Bauder et al., 2020). 

By giving students the opportunity to create works, they can also be given 

the opportunity to show their learning results in a preferred way, although the 

form of evaluation in the form of practice questions still exists. However, making 
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work can help reduce boredom in learning evaluation. This is due to making 

students' work more enjoyable, rather than working on questions continuously. 

It can be concluded that the implementation of the learning process that was 

passed by students from the experimental group with the SAMR model and the 

control group with the expository strategy were different in their learning 

activities. In the expository group, students also learn by using technology. 

However, the use of this technology is not maximized in order to achieve the best 

learning outcomes. 

Expository learning is more centered on the lecturer with full learning 

resources from the lecturer. While in the implementation of SAMR learning in 

this study, students were given the opportunity to study independently by using a 

variety of digital learning sources so that they were more suitable for each student. 

SAMR learning also departs from learning designs that prioritize the use of 

technology (Zhai et al., 2019; Zhang et al., 2020). So, in this technology-based 

learning, the results of achieving students' critical thinking skills and procedural 

knowledge differ between the SAMR learning group and the expository learning 

group. 

 

Comparison of Critical Thinking Skills and Procedural Knowledge of Students 

with Low, Medium and High Levels of Self-Efficacy 

The results of the MANOVA analysis in the discussion of the previous 

chapter stated that there were differences in critical thinking skills between 

students with low, medium and high levels of self-efficacy. Before joining the 

learning process, the average value of the experimental group with a low level of 

self-efficacy was 53.3. While in the medium group, it is 66.7. Then in the high 

group is 76.4. So, it can be said that before participating in the learning process, 

the medium group had higher mastery of critical thinking skills than the low 

group and the high group had higher mastery of critical thinking skills than the 

medium group. 

After following the learning process, the average value of critical thinking 

skills in the low group is 66.7. Meanwhile, in the medium self-efficacy group, the 

average value of critical thinking skills obtained after participating in the learning 

process is 79. Finally, in the high group, the average value obtained is 89. So, 

when students go through the learning process, they master thinking skills. 

Between groups of low, medium and high self-efficacy levels, they have different 

mastery of critical thinking skills. 

The results of data analysis also show that there are differences in the 

mastery of procedural knowledge between groups with low, medium and high 

levels of self-efficacy. This is supported by the difference in the average value of 
procedural knowledge in each group both before and after going through the 

learning process. Before participating in the learning process, the experimental 

group with low self-efficacy scores had an average score of 50. While the 

moderate self-efficacy group scores an average of 68. Then the high self-efficacy 

group gets an average score of 80. So, from the average value, it is evident that 

the moderate self-efficacy group has a higher mastery of procedural knowledge 

than the low self-efficacy group. In addition, the high self-efficacy group has a 

higher mastery of procedural knowledge than the moderate self-efficacy group 

before participating in the learning process. 
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Before and after participating in the learning process, there were differences 

in the mastery of procedural knowledge in the low, medium and high self-efficacy 

groups. This can also be seen from the comparison of the average values of the 

three groups. After following the learning process, the average score for the low 

self-efficacy group was 66.7. Furthermore, the moderate self-efficacy group has 

an average value of 80.2. Then, the high group had an average score of 92.7. This 

also proves that although in each group there is an increase in value after 

participating in the lesson, the middle group has a higher average score than the 

low group. Likewise, the high group obtained a higher average score than the 

medium group. 

Self-efficacy is not only being aware of the abilities you have, but also 

knowing how to use those abilities in a situation (Bandura, 1997; Peers et al., 

2020; Shiau et al., 2020). In other words, self-efficacy describes how students 

believe in their own abilities and these abilities are used to face challenges to 

obtain an achievement. Thus, the level of self-efficacy affects how students use 

critical thinking skills and procedural knowledge. They have to face challenges in 

learning in order to obtain good results. 

In the learning process, self-efficacy affects student learning behavior 

(Schweder, 2019). Students with high levels of self-efficacy tend to try, exert 

more effort, and attempt to complete tasks even when faced with challenges 

(Bandura, 1993; Tan et al., 2020). Students with high levels of self-efficacy tend 

to have good English learning achievements compared to students with lower 

levels of self-efficacy (Y. Chen, 2020; Teng et al., 2018). 

Self-efficacy supports independent learning (Bai & Wang, 2020; Gan, Liu, 

et al., 2020). Students with high levels of self-efficacy are better able to manage 

their own learning. In the learning process, students tend to be active, determine 

targets or goals, choose and use appropriate strategies to complete tasks (Gan, Hu, 

et al., 2020; Zimmerman, 2008). In addition, students with high levels of self-

efficacy see difficulties in completing assignments not as obstacles but as 

challenges (Bandura, 1993; Vattøy, 2020). 

English self-efficacy (Al-hamed, 2019; Sağlam & Arslan, 2018) describes 

how students with confidence in their competence in English are able to read, 

write, listen and speak in English. The self-efficacy questionnaire given to 

students covers all English skills in an integrated manner. This means not only 

certain aspects, but English self-efficacy as a whole. Therefore, the level of self-

efficacy of each subject in this study shows English self-efficacy as a whole. 

Students who are able to speak well in English do not necessarily master 

grammar well. Students can express what they want to convey well, but do not 

pay attention to grammatical elements. Likewise, students who are able to 

understand spoken English well do not necessarily master grammar well. 

Therefore, grammar is the most difficult study in learning English (Agust et al., 

2019; I. Indrawati, 2017). 

However, in facing this challenge, students with high levels of self-efficacy 

make more efforts to improve their English skills (Sardegna et al., 2018). This is 

evidenced by the fact that students with high self-efficacy levels provide better 

learning outcomes than students with low self-efficacy (Y. Chen, 2020; Rohatgi et 

al., 2016; Wilson & Narayan, 2016). So it can be said that self-efficacy is a strong 
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predictor of student academic success (Chao et al., 2018, 2019; Sun & Wang, 

2020). 

Between self-efficacy and critical thinking skills, it is proven that there is a 

positive or related correlation (Nuraeni, 2019; Nurazizah & Nurjaman, 2018). In 

line with this, in this study, the results of data analysis showed that there were 

differences in the mastery of critical thinking skills based on the level of self-

efficacy. However, both self-efficacy and critical thinking skills play an important 

role in higher education (Saputro et al., 2020). 

In this study, self-efficacy was placed as a moderator or controlled variable 

in the study (Hadiwijaya et al., 2015). This means that self-efficacy is considered 

as a student characteristic in going through the learning process. Meanwhile, in 

several studies, self-efficacy is placed as an achievement to be improved in 

learning (Listiani et al., 2019; Muhammad et al., 2020). 

Critical thinking skills and procedural knowledge are the achievements 

studied in this study. In other words, in this study, both are positioned as targets in 

learning, where the learning objective is to improve these two skills. These two 

skills are the result of learning from students, where the achievement of mastery is 

influenced by the level of self-efficacy based on the results of data analysis. 

 

Interaction Between SAMR Model and Self-Efficacy on Critical Thinking Skills 

and Procedural Knowledge 

The results of the hypothesis test show that there is no interaction between 

the learning model and self-efficacy on critical thinking skills. The learning model 

is a treatment or treatment given to students as research subjects. Meanwhile, self-

efficacy is a characteristic of students as learners, which affects how students 

manage learning and complete their assignments. These two combinations of 

variables proved to have no effect or interaction on the mastery of critical thinking 

skills. This is because both the learning model as an independent variable and 

self-efficacy as a moderator variable stand alone in influencing critical thinking 

skills as the dependent variable (Utami et al., 2017). 

Before learning, students' critical thinking skills from the experimental and 

control groups were measured through tests. The results of the pretest showed that 

there were different values between groups with low, medium and high levels of 

self-efficacy. Thus, the level of self-efficacy affects the mastery of critical 

thinking skills (Nuraeni, 2019; Nurazizah & Nurjaman, 2018) even before 

learning. Then, after learning, hypothesis testing data strengthens the relationship 

between the level of self-efficacy and critical thinking skills (Gurcay & Ferah, 

2018). 

The level of self-efficacy affects critical thinking skills in both groups. This 
is supported by the results of the pretest and posttest, which show the difference in 

the average score on the mastery of critical thinking skills based on the level of 

self-efficacy in the two groups. That is, the level of self-efficacy affects the 

mastery of critical thinking skills regardless of the learning model and learning 

strategies used (Dehghani et al., 2011; Gurcay & Ferah, 2018; Nurazizah & 

Nurjaman, 2018). 

At the time of learning, students in the experimental and control groups with 

moderate and high self-efficacy were more active in virtual meetings. Students 

with moderate and high self-efficacy were more active in answering and 
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conveying their knowledge than students with low self-efficacy. In addition, 

students are also faster at doing quizzes than students with self-efficacy 

characteristics. In dealing with questions that rely on critical thinking skills, 

namely the types of grammar accuracy analysis questions, students with moderate 

and high self-efficacy use more strategies or methods, namely by analyzing the 

adverbs of time and subject in sentences. 

Based on data analysis in hypothesis testing, it shows that there is an 

interaction between the learning model and self-efficacy on the mastery of 

procedural knowledge. This is because the application of the SAMR model in the 

learning process enriches the learning experience of each student (Bauder et al., 

2020) in the experimental group. This means that every student with low to high 

self-efficacy levels has the same opportunity for SAMR learning. 

All students in the SAMR learning group are given the same opportunity to 

be involved in the learning process in every learning activity that can help 

improve their mastery of procedural knowledge. Each student is given the 

opportunity to study grammar materials with their preferred learning resources, 

namely digital textbooks, audio and video learning. Each student learns 

grammatically correct English sentence structures independently and discusses 

them with lecturers in virtual meetings. In addition, by using the Google form and 

the futureme.org website, students also have the opportunity to learn how to 

compose English sentences with a grammatically correct structure. Student 

participation in technology-based learning has an influence on the mastery of 

procedural knowledge both in groups with low, medium and high levels of self-

efficacy (Y.-T. Chen et al., 2019; Pirttimaa et al., 2017; Zulnaidi & Zakaria, 

2012).  

 

Conclusion 

The critical thinking skills of students who study with the SAMR model are 

higher than the group of students who study expository because SAMR learning 

enriches the learning experience by utilizing technology. Learning activities 

specifically designed to improve critical thinking skills are more diverse. 

Procedural knowledge in SAMR learning is higher because SAMR learning 

allows students to learn sentence structure with various forms of learning 

resources. In addition, students also get equal opportunities in various learning 

activities designed to strengthen their mastery of procedural knowledge. 

The mastery of critical thinking skills in students who have low, medium 

and high levels of self-efficacy is different because the level of self-efficacy 

affects student learning behavior. Students with higher self-efficacy use more 

strategies to work on questions and assignments, so their critical thinking skills 

increase. Mastery of procedural knowledge based on the level of self-efficacy is 

different because self-efficacy affects student engagement in learning. Students 

with higher levels of self-efficacy are more active in learning, actively answer 

questions, and put in more effort, so that students' mastery of procedural 

knowledge increases. 

There is no interaction between the learning model and the level of self-

efficacy for critical thinking skills, because the level of self-efficacy affects the 

mastery of critical thinking skills regardless of the learning model used. Another 

finding is that there is an interaction between the learning model and the level of 
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self-efficacy in procedural knowledge. All students from the self-efficacy level in 

the SAMR learning group are given the same opportunity to be involved in the 

learning process in each learning activity so as to increase their mastery of 

procedural knowledge. Each student is given the opportunity to study grammar 

material with a variety of preferred learning sources, namely digital textbooks, 

audio and video learning. 

The limitation of this research is that the learning in the two research groups 

both utilize technology. However, the difference is that SAMR learning is 

designed by taking into account the optimal use of technology for effective 

learning. The implication of this research is that the SAMR model is effectively 

used to design online learning. Thus, the suggestion for further research is to 

combine the application of the SAMR model with other learning models to design 

more effective online and face-to-face learning. 
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