
  

 

Abstract—For almost two years now, the world has faced the 

COVID-19 pandemic whereby face-to-face learning has 

changed to online learning. The most crucial component is that 

science students' abilities have not appropriately developed, 

particularly in critical thinking skills. Hence, this research 

aimed to examine the effectiveness of an Inductive Model 

during online learning to enhance science students' critical 

thinking skills. This quasi-experimental with explanatory 

mixed-method design involved pre-test and post-test sessions 

followed by a focused group interview. Sixty science students 

were divided into two groups: the control group and the 

treatment group. The control group (n = 30) was taught via 

online learning without using an Inductive Model, while the 

treatment group (n = 30) was taught via online learning using 

an Inductive Model. The results showed that the science 

students’ critical thinking achievement in the treatment group 

significantly improved based on the post-test results. The 

Levene's test showed that the pre-test scores of the two 

experimental groups were homogeneous before the experiment 

was conducted [F (1, 58) = 2.757, p > 0.05]. In the qualitative 

aspect, this study also found that students had an enjoyable 

session and were motivated (more interested, and fascinated) 

through the inductive learning session, and improved their 

critical thinking skills. In conclusion, science teachers need to be 

creative and competent in teaching and learning strategies to 

reinforce students' critical thinking skills. 

 
Index Terms—Inductive model, science, COVID-19, critical 

thinking skills, online learning. 

 

I. INTRODUCTION 

Due to the COVID-19 pandemic, governments all over the 

world have decided to close all educational institutions. This 

decision is affecting 80% of the world’s population where 

almost 1.37 billion students from 138 countries and 60.2 

million teachers cannot be in the classroom because of the 

closing of schools and academic institutions [1]. The 

Coronavirus if infected can cause severe acute respiratory 

syndromes (SARS-CoV-2) and it has caused epidemics 

worldwide and resulted in millions of deaths [2]. 

Significantly, it has resulted in a sudden change of working 

methods and everyone is familiarized with the new norms; 

including students in educational institutions. The Malaysian 

Education Ministry has taken the initiative to replace 

face-to-face learning with online learning. This initiative is 
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aimed at all educational institutions, including kindergartens, 

private schools, public schools, and tertiary educational 

institutions. This makes it difficult for students who take 

science subjects because these subjects are complex and 

require a high understanding of theory and concepts [3]. 

Teachers need to be creative in delivering the teaching and 

learning content during online learning to stimulate students' 

thinking skills [4]. The National Education Philosophy 

touches on the importance of education which is to develop 

the intellectual aspects by improving thinking apart from the 

moral, social, and emotional aspects. Among the essential 

elements of the curriculum is building the intellect and 

developing the thinking ability to describe, analyze, reason, 

formulate, and produce thoughtful ideas [5]. The value of 

critical thinking skills applied in the learning curriculum aims 

to produce versatile students who think critically, and 

creatively and possess moral excellence in real life. Using an 

Inductive Model in the teaching and learning process can 

enhance these skills for science students. The rationale for 

using the Inductive Model to enhance students’ critical 

thinking skills is supported by previous research findings [6], 

[7]. The previously research finding showed that using 

inductive model increased students’ result in Jordan (pre-test 

= 12.45; post-test = 16.25) [7] and in Indonesia (pre-test = 52 

and 100; post-test = 72 and 100) [8]. 

Due to the worldwide spread of COVID-19 and its 

alarming situation, all education, including science education 

at the primary to tertiary level, is implemented via online 

learning [2]. As a result of the sudden change in teaching and 

learning methods, teachers often hear students’ complaints of 

not understanding what the online learning session was about; 

especially the science subjects. The most critical aspect due 

to the shift from traditional learning to online learning is that 

students’ skills could not develop well, especially in critical 

thinking skills [9]. Coman et al. [10] stresses that students’ 

skills development is poor because of online learning. 

Students find science subjects as complex because of the 

memorization method as the main approach to remembering 

various terms and facts [11]. Furthermore, several studies 

stated that science subjects do not challenge thinking because 

its understanding is more on memorization [12]. The 

Education Policy Planning and Research Division found that, 

in general, students only use memorization techniques in the 

science subject [13]. Critical thinking skills are expected in 

only 9.61 percent of problem-solving ability in the science 

test [14]. Thus, this has resulted in science students lacking 

mastery in critical thinking skills [15]. In a study, 75% of 

students' critical thinking skills in science were not fully 

integrated with the lessons during the pandemic [16]. It is 

clear that the emphasis on the need for thinking skills, 
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especially critical thinking skills deserves special attention 

during online learning. Furthermore, science learning 

emphasizes the developmental pattern of students' thinking 

which is the critical thinking skills that include its processes 

such as understanding problems, planning strategies, 

implementing plans, and reviewing the outcomes. Features 

such as gathering ideas or information, interpreting things, 

and providing effective explanations are skills that are 

introduced in the Inductive Model [17]. 

 

II. RESEARCH BACKGROUND 

A. Critical Thinking Skills 

Critical thinking skills emphasize analytical abilities, 

especially examining arguments, analyzing, categorizing, 

and reasoning in reaching information or conclusions. 

Critical thinking establishes the authenticity, precision, and 

value of information or knowledge claims [18]. It is also 

added that critical thinking has two main elements which are 

the frame of mind and some specific mental operations. The 

importance of thinking skills is in the ability to transfer skills 

that have been learned to other or new situations. Thinking 

skills are essential in improving the ability to deal with 

problems. Through it, an individual can control, determine 

the direction, and measure the progress of actions [19]. He 

can also use the knowledge learned more productively. 

Teachers’ teaching strategies or methods and classroom 

conditions are factors to the effectiveness of critical thinking 

skills concurrent with problem-solving skills in science 

education. Fadhlullah and Ahmad [15] stated that teacher 

strategies and reflective pedagogy stimulate students to 

practice critical thinking. In addition, students' critical 

thinking skills can be developed when teachers use various 

learning activities in the classroom [20]. Santos [21] 

suggested that further research and analysis are needed to 

elucidate the impact of using critical thinking in science 

teaching and learning activities to enhance students’ critical 

thinking skills. Indeed, these skills are vital in science 

education and must be implemented in teaching and learning, 

especially during online learning. 

B. Online Learning 

Online learning is a method of learning that can be done in 

or out of the classroom using the medium of the internet. 

Online learning refers to the use of internet technology to 

convey information that can enhance one’s knowledge and 

skills [10]. It is in line with the use of the internet in education 

as interactive learning [22]. Specific challenges such as 

critical thinking skills in science subjects become more 

challenging to teach and learn online. Nevertheless, critical 

thinking skills are vital in science education. One of the main 

reasons for the decline in online science learning is that the 

environment is not suitable for science subjects [23]. Based 

on the researchers' experience, science learning is not 

suitable for implementation because students cannot interact 

with teachers directly while the teaching and learning process 

is in progress. Students are usually more likely to ask poorly 

understood questions. The OECD [24] agreed that effective 

online science learning requires teachers to use appropriate 

and effective forms of online learning pedagogy to develop 

students’ skills, especially in critical thinking skills. 

C. Inductive Model 

The Inductive Model is a learning model that relates to the 

processing of information through an inductive thought 

process. Through the Inductive Model, educators can apply 

learning that facilitates students to get involved in finding 

patterns, procedures, and formulas. The Inductive Model is a 

planned strategy and is very suitable for developing students' 

thinking skills through observation, comparison, pattern 

discovery, and generalization [6]. It is also a high reasoning 

process approach where students are not directly exposed to 

the teaching process [17]. This means that they are not 

exposed to other problems related to the topic of discussion 

and the topic being taught. Instead, they are encouraged to 

explore, investigate, and study independently [7]. The 

Inductive Model approach starts from the specific to the 

general, which begins with a cause or example and moves 

toward a generalization [25]. The teacher directly presents 

information that will illustrate the topics that students will 

study. Then, the teacher guides students to find specific 

patterns from the illustrations provided. This model will lead 

students to make logical conclusions with the existing 

evidence [26]. Thus, the learning process through the 

Inductive Model is not about memorization by students but 

the learning is understood in depth.  

D. Research Questions 

 What are the students’ profiles in critical thinking skills 

based on the pre-test and post-test results for the control 

and treatment groups? 

 Are there any significant differences in science students’ 

critical thinking skills between online learning using an 

Inductive Model and online learning without using an 

Inductive Model? 

 What are the students’ views of using an Inductive Model 

during online learning? 

E. Research Hypothesis 

Ho: There is no significant difference between the use of 

an Inductive Model on science students’ problem-solving 

and critical thinking skills during online learning. 

 

III. METHODOLOGY 

A. Research Design 

The research design is a specific method of obtaining the 

data and information needed to respond to the research 

questions and accomplish the study's objectives [27]. In this 

study, quasi-experimental with explanatory mixed-method 

design was used. For quantitative, the researchers used 

pre-test and post-test instruments for the control group 

(online learning without using an Inductive Model) and 

treatment group (online learning using an Inductive Model). 

To support the quantitative findings from the post-test, the 

researchers employed the focus group interview for the 

qualitative approach [28]. The dependent variable in this 

study was critical thinking skills while the independent 

variable was the teaching method for the two groups. The 
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design of this study is illustrated in Table I. 
 

TABLE I: QUASI-EXPERIMENTAL DESIGN 

Group  Teaching Method  

Control Group Pre- Test Online learning without using 

Inductive Model  

Post-Test 

Treatment 

Group 

Pre- Test Online learning with using 

Inductive Model  

Post-Test 

 

B. Sampling Design 

The study was conducted at the secondary school in 

Selangor. A total of 60 science students studying at 

secondary schools around Shah Alam participated in this 

study. The gender difference was not examined in this 

research. Sample selection was made based on the 

non-probability sampling method through a convenience 

sampling procedure [29]. Hence, the sample was selected as 

it was accessible to the researchers. In the control group, 

thirty students (n = 30) underwent online learning without 

using an Inductive Model while another thirty students (n = 

30) in the treatment group went through online learning with 

an Inductive Model. 

C. Instrumentation 

A research instrument is essential to achieve the objectives 

of a study. It is also a measuring tool used to measure the 

variables studied [28]. A good measuring tool accurately 

measures the variable to be measured [30]. The research 

instrument used in this research was a set of nine open-ended 

questions namely Science Achievement Test targeting 

students’ critical thinking skills in answering the questions. 

The Science Achievement Test was formed referring to the 

form one (age of 13) Science textbook on the topic of air 

pollution. This test question contained higher order thinking 

skill questions based on the elements measured in the 

high-level of Blooms' Taxonomy; applying, analysing, 

evaluating, and creating. Critical thinking is referred to as 

higher order thinking [31]. The total score was 30 marks 

(100%). The four elements of higher order thinking were 

marked as; (i) Apply- 4 marks, (ii) Analyse - 4 marks, (iii) 

Evaluate- 16 marks, and (iv) Create- 6 marks. 

D. Experimental Protocol 

Teaching sessions were conducted by a science teacher 

using an online learning video platform called Cisco Webex. 

Pre-test for the control and treatment groups implementation 

period was within a week. The post-test for the control and 

treatment groups was also conducted within a week after the 

pre-test. Hence, the total duration of this study was two 

weeks. For the control group, the teaching session was 

without using the Inductive Model. This meant that the 

teacher conducted a standard teaching technique. Meanwhile, 

for the treatment group, the teaching session was with the use 

of the Inductive Model. An Inductive Model has four phases, 

namely introduction, open-ended phase, closure, and 

application phase. The four phases of an Inductive Model are 

illustrated in Fig. 1 below. 

Table II below explains the process of an Inductive Model 

in online learning including the open-ended questions given 

to the students.  

 
Fig. 1. The phase of an inductive model. 

 

TABLE II: THE PROCESS OF AN INDUCTIVE MODEL IN ONLINE LEARNING 

SETTING 

Phases of an 

Inductive Model 

 

Phase 1: 

Introduction 
 Students looked at the pictures of smoke from 

factories, car exhausts, and open burning given by 

the teacher. 

 Students made observations and gave opinions based 

on the given pictures by the teacher. 

 Students answered the posed question given by the 

teacher, which was: 

- How and why did the smoke come out from this 

factory, car exhaust, and open burning?  

- What are the effects of this smoke on our health? 

Phase 2: 

Open-ended  

Students were divided into groups to do a discussion 

session. Each group consisted of three to four members. 

 Students brainstormed the open-ended questions 

given by the teacher: 

- Identify the pollutant substances that came out 

from the factory smoke, car exhaust, refrigerator, 

and open burning. 

- Pollutants harm our environment. Explain two 

causes and two harmful effects of air pollution on 

human health, buildings and infrastructure, plants 

and animals, and the earth’s climate. 

- Explain two methods to overcome open burning. 

 Students wrote their answers on the chat box. 

 Each group presented their findings and gave their 

opinions on the effects of air pollution. 

 Teacher acted as a facilitator and guided students 

during the process. 

Phase 3: Closure  Students reflected on the lesson: 

- Students determined the concept of air pollution in 

terms of what pollutant substances cause air 

pollution. 

- Students stated the characteristics of a good citizen 

preventing air pollution. 

- Students stated the rules on preventing air 

pollution. 

Phase 4: 

Application 
 Teacher gave reinforcement exercises as students’ 

homework. 

 Students applied prior knowledge to give an 

idea/opinion on preventing air pollution and 

controlling air pollution through laws, education, and 

science and technology. 

 

E. Statistical Analysis 

Two types of statistics were used to analyze the data 

obtained in this study, namely descriptive statistics to 

measure the achievement of critical thinking skills referring 

to students’ profiling, and inferential statistics for ANCOVA 

test analysis. The pre-test and post-test assessed whether the 

mean of two-sample distributions for the control and 

treatment groups were significantly different [29]. Students’ 

critical thinking analysis for pre-test and post-test-only are as 

follows; i) 80%-100%: Excellent, ii) 60%-79%: Good, iii) 

30%-59%: Satisfactory, and iv) 0%-29%: Weak. Meanwhile, 

thematic analysis was used to address the third research 

question which was to identify the students’ views of using 

the Inductive Model during online learning. Thematic 

analysis is a way to identify patterns of a phenomenon [32]. 

This thematic analysis began with the initial stage of 

analyzing data and was followed by an advanced process that 
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involved the code construction section and ended with the 

data display section. A code in qualitative research is mainly 

a word or concise phrase that symbolically gives a summative, 

prominent, essence-capture, or redolent feature to a part of 

language-based or visual data [33]. The qualitative analysis 

involved ten respondents (n = 10) randomly selected for the 

focus group interview session. The focus group interview 

session was purposely to get the students’ views on using the 

Inductive Model during online learning. The interview 

session was conducted through Cisco Webex for 30 minutes 

after the learning session. 

 

IV. FINDINGS 

The findings are reported in two parts, namely quantitative 

and qualitative. 

A. Quantitative Result 

The descriptive analysis is reported based on [Fig. 2 (a); 

Fig. 2 (b); Fig. 3 (a); Fig. 3 (b)] below which showed the 

overall scores. The results of the pre-test and post-test for the 

control and treatment group in the Science Achievement Test 

contributed to the science students’ profiling based on their 

critical thinking skills. Based on Fig. 2 (a) and Fig. 2 (b), the 

findings from the pre-test for the control group showed that 

the highest science students’ Critical Thinking Achievement 

was the satisfactory score at 33% (n = 10), while the post-test 

for the control group showed the highest science students’ 

Critical Thinking Achievement was the satisfactory score at 

77% (n = 23). 
 

 
Fig. 2 (a). Pre-test for control group. 

 

 
Fig. 2 (b). Post-test for control group. 

 

Meanwhile, Fig. 3 (a) below shows the findings from the 

pre-test for the treatment group which showed that the 

highest science students’ Critical Thinking Achievement was 

the satisfactory score at 60% (n = 18), while Fig. 3 (b) 

showed the findings from the post-test for treatment group 

which showed the highest science students’ Achievement 

Test was the excellent score at 30% (n = 9).  
 

 
Fig. 3 (a). Pre-test for treatment group. 

 

 
Fig. 3 (b). Post-test for treatment group. 

 

ANCOVA test analysis was performed to investigate the 

differences in Critical Thinking Achievement between 

control and treatment group post-test scores. The preliminary 

analysis results showed that the data met the normality and 

equal variance assumptions of the ANCOVA test. This test 

showed that for the post-test scores the treatment group with 

a mean score of 67.13 outperformed the control group with a 

mean score of 36.13. The ANCOVA test required that one of 

the data undergo Levene's test to verify that both groups were 

homogeneous before treatment was administered. 
 

TABLE III: LEVENE’S TEST 

F df1 df2 Sig. 

2.757 1 58 0.102 

 

Table III of Levene's test showed that the pre-test scores of 

the control and treatment groups were homogeneous before 

the experiment was conducted [F (1, 58) = 2.757, p > 0.05]. 

Based on Table IV, after equalizing the pre-test score using 

the ANCOVA test, the results showed a significant 

difference in the post-test scores between the control and 

treatment groups [F (2, 57) = 192.584, p < 0.05]. The 

research hypothesis was accurate, and the null hypothesis 

was rejected. Hence, the inductive model has significantly 

affected the science students' critical thinking skills during 

online learning. This means the Inductive Model has 

effectively enhanced the critical thinking skill of the science 

students. The large partial eta squared value 0.772 (refer 

Table IV) revealed that the Inductive Model strategy has 
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significantly enhanced the science students' critical thinking 

skills. 
 

TABLE IV: ANCOVA TESTS (METHODS OF TEACHING) 

Dependent variable: Post-test 

Source 

Type III 

Sum of 

Squared 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected 

Model 
19140.186a 2 9570.093 

221.76

9 

0.00

0 
0.886 

Intercept 10162.084 1 
10162.08

4 

235.48

7 

0.00

0 
0.805 

Pre-test 4725.186 1 4725.186 
109.49

7 

0.00

0 
0.658 

Methods 

of 

teaching 

8310.671 1 8310.671 
192.58

4 

0.00

0 
0.772 

Error 2459.747 
5

7 
43.153    

Total 
181560.00

0 

6

0 
    

Corrected 

Total 
21599.933 

5

9 
    

a. R Squared = 0.886 (Adjusted R Squared = 0.882) 

 

 
Fig. 4. The graph of estimated marginal means of post-test. 

 

Fig. 4 showed that the mean value for treatment group (M 

= 64.08) was higher than control group (M = 39.19).  

B. Qualitative Result 

The overall outcome of the interview findings extracted 

two themes namely the sessions were more enjoyable and had 

improved their critical thinking abilities. According to the 

interview data, all students believed that using the Inductive 

Model in science online learning was successful, entertaining, 

and had inspired them to learn science further. Some of the 

science students' (S) responses from the interview session are 

as follows: 

 

Theme 1: Teaching using Inductive Model made students 

enjoy the session and felt motivated  

 

“I feel motivated after the teacher used this model. Teacher 

constantly monitored and guided this learning. Likewise, it 

has boosted my interest in learning science.” (S1) 

 

“Through this model, it makes me more interested in science 

subjects and to think outside the box. This teaching method 

makes online learning enjoyable and I feel motivated. (S2) 

 

“I enjoyed learning through this Inductive Model, and it 

increased my interest in science….because it was the first 

time my teacher has taught using this method in the online 

classroom.” (S4) 

 

“This is the first time I have been taught to use this Inductive 

Model and it was fascinating and enjoyable. I had a hard 

time understanding the higher order thinking questions, but 

the teacher has guided me throughout the learning process. I 

felt motivated to learn science subjects through this model.” 

(S5) 

 

Theme 2: Enhance students’ critical thinking skills 

 

“I can answer high-level questions clearly after the teacher 

used this model. My critical thinking has improved, where I 

previously had difficulty understanding and answering 

high-level questions.” (S7) 

 

“After the teacher used this model of instruction, I could 

answer the questions well. This model enhanced my critical 

thinking skills compared to previously as, before this, I could 

not cater to higher-order thinking questions and quickly gave 

up when I could not answer the questions.” (S8) 

 

“My critical thinking skills were enhanced when the teacher 

implemented the Inductive Model in the online class as I can 

answer higher-order thinking questions in the test 

confidently.” (S10) 

 

Students reported that utilizing the Inductive Model in 

online learning was enjoyable, and it pushed them to master 

the science subjects mainly to improve their critical thinking 

skills. As used in an online learning setting, the Inductive 

Model has been beneficial to teachers and students. It has 

also provided students with relevant learning and experience 

in science disciplines from various perspectives, particularly 

in an online learning situation. Students' motivation in 

science disciplines and critical thinking skills have also 

improved based on the interview responses. 

 

V. DISCUSSION 

The findings of this study were able to answer three 

research questions, namely i) the students' profiling in a 

pre-test and post-test for control and treatment group based 

on their critical thinking skills, ii) significant differences in 

science students' critical thinking skills between without the 

use of the Inductive Model and with the use of the Inductive 

Model during online learning, and iii) the students' views of 

using an Inductive Model during online learning. 

Furthermore, the researchers delved into the three findings 

obtained using a mixed-method research design.  

The findings were that the science students’ critical 

thinking achievement in the control group in the pre-test and 

post-test showed a significant improvement in overall 

students' critical thinking skills. In fact, the post-test results 

showed that students have improved to moderate, good, and 

excellent for the treatment group. The pre-test results showed 

that the two groups comprised of medium and low achievers. 
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There was a significant difference between the control group 

compared to the treatment group. The achievement test of the 

treatment group using the Inductive Model was better than 

the control group. This is in line with Sari's [6] findings that 

the Inductive Model strategy has a significant impact on 

developing students' critical thinking skills. This 

circumstance demonstrated that using the Inductive Model in 

an online learning context positively influenced the treatment 

group's critical thinking skills. 

This study found a significant difference between the 

control and treatment groups in critical thinking skills. This 

shows that the teaching method using an Inductive Model 

was better than the standard teaching method. This is because 

interview data with students showed that learning using the 

Inductive Model has successfully enhanced their critical 

thinking skills (S7, S8, and S10). This response also was 

supported by their motivation and interest in a science subject 

(S1, S2, S4, and S5). With the effectiveness of using the 

Inductive Model in online learning, the teacher was able to 

deliver meaningful learning and implement student-centered 

teaching strategies to improve their critical thinking skills. 

Students were able to answer the higher order thinking skills 

in the online learning setting. This aligns with Obeidat and 

Alomari [7] that the students are encouraged to explore, 

investigate, and study independently with guidance from 

teacher and peer discussions when an Inductive Model is 

implemented in the teaching strategy. Hence, the Inductive 

Model has enhanced students’ higher order thinking to 

discover, investigate, and draw conclusions from a critical 

thinking question. 

Teaching using the Inductive Model was seen to impact 

students’ critical thinking skills positively. This finding 

aligns with the findings of Fadhlullah and Ahmad [15], 

which showed that the teaching strategies and approaches as 

well as reflective pedagogy can stimulate students to practice 

critical thinking when they are answering the critical thinking 

questions. When the Inductive Model was used in the online 

classroom, the researchers discovered several benefits. The 

benefits of this model include: i) students became active with 

their learning activities by engaging their minds in exploring 

and investigating the questions, ii) boosting students’ 

motivation based on the development of high curiosity while 

conducting the Inductive Model learning, and iii) increasing 

students’ engagement in the activity by asking about science 

concepts which meant that students are more active in 

learning. Some of the limitations faced in implementing the 

Inductive Model in online learning were that the 

effectiveness of this learning model depended on the 

teacher’s skills in questioning and directing learning students. 

Some of the students have difficulty using the internet. These 

findings are supported by Kapilan et al. [34] findings that 

internet access is often an issue that is often raised in online 

learning. 

Exciting learning methods are one of the vital aspects that 

teachers need to consider. This is because students who learn 

the science subjects have the belief that these subjects are 

complex and require a high understanding of theory and 

concepts [3]. If students' motivations are not elevated in the 

online learning session, students tend to lose interest and this 

will result in the students not improving their critical thinking 

skills in the science subject. Hence, using the Inductive 

Model is one of the alternatives that can increase students' 

motivation and enhance their critical thinking skills.  

This study is intended to help teachers modify the way 

science is taught in the classroom, particularly in an online 

learning environment. The provision of higher order thinking 

questions that cater to the critical thinking skills of the 

students will assist the teacher in increasing the degree of 

both abilities [35]. 

 

VI. CONCLUSION 

In conclusion, the quantitative findings of this 

investigation revealed that the effectiveness of the Inductive 

Model has a positive impact on students in terms of i) 

students' critical thinking achievement scores, ii) 

achievement comparison between control and treatment 

groups proved that using the Inductive Model in online 

learning has stimulated students' critical thinking skills. This 

conclusion means that the null hypothesis was rejected. 

Meanwhile the qualitative findings obtained from students' 

interviews proved that the use of the Inductive Model in an 

online learning setting has i) helped students learn concepts 

that can be used to organize information to facilitate them to 

apply the concepts more effectively, ii) to provide the 

experience of scientific methods specifically for the critical 

thinking, and iii) fostering cooperation and fun engaging 

learning among science students during online learning. The 

effectiveness of the Inductive Model can be implemented in 

an online learning setting by science teachers to help students 

investigate, decide, and solve problems effectively through 

critical thinking skills. The effectiveness of this teaching 

model in online learning contributes to the improvement of 

science students' achievement in critical thinking skills, 

interest, and motivation in learning science subjects to cater 

to both abilities has been proven in this study. Even though 

this study does not indicate the enhancement of students' 

critical thinking achievement across the country, researchers 

believe that teaching strategy using the Inductive Model 

needs to be continued to ensure students increase their critical 

thinking skills. This study has only been conducted through 

an online learning platform. Hence, it is recommended that 

other researchers conduct a study implementing the Inductive 

Model in a face-to-face classroom setting to get in-depth data, 

especially for science subjects. There is a need for training 

for the science teachers to be more creative and competent in 

implementing the model of instruction to enhance critical 

thinking skills. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

AUTHOR CONTRIBUTIONS 

Afifah Jazilah Arjunaidi was the main researcher, and she 

suggested related literature review, involved in the data 

collection, and provided the accurate data analysis.  

Nurulwahida Azid was the advisor in the research process to 

be implemented. She has conducted the review editing of this 

paper to make sure it was related to the aims and scope of the 

International Journal of Information and Education Technology, Vol. 12, No. 9, September 2022

863



  

journal. All authors were committed to review the final 

manuscript. 

ACKNOWLEDGMENT 

We wish to thank the Ministry of Higher Education 

Malaysia for funding this study under the Research Excellent 

Consortium Grant Scheme (KKP) or KPM-Special Grant 

RMK-10 (JPT(BPKI)1000/016/018/25(64) and the Research 

and Innovation Management Centre, Universiti Utara 

Malaysia, Kedah (KKP S/O code 14976) and Institute of 

Excellent Teachers and Leaders in Education for the 

administration of this study. 

REFERENCES  

[1] UNESCO, “Distance learning strategies in response to COVID-19 

school closures,” UNESCO COVID-19 Educ. Response Educ. Sect. 

Issue Notes, pp. 1–8, 2020. 

[2] UNESCO, “1.37 billion students now home as COVID-19 school 

closures expand, ministers scale up multimedia approaches to ensure 

learning continuity,” 2020. 

[3] K. C. Margot and T. Kettler, “Teachers’ perception of STEM 

integration and education: A systematic literature review,” Int. J. STEM 

Educ., vol. 6, no. 1, 2019. 

[4] J. Kim, “Learning and teaching online during Covid-19: Experiences of 

student teachers in an early childhood education practicum,” Int. J. 

Early Child., vol. 52, no. 2, pp. 145–158, 2020. 

[5] Ministry of Education Malaysia, “Executive summary Malaysia 

education blueprint 2013-2025,” 2019. 

[6] Y. Sari, “Pengaruh pendekatan pembelajaran induktif terhadap hasil 

belajar siswa Smp Negeri 1 Rantau Selatan Kabupaten Labuhan Batu,” 

Maju, vol. 5, no. 2, pp. 64–75, 2018. 

[7] M. M. Obeidat and M. A. Alomari, “The effect of inductive and 

deductive teaching on EFL undergraduates’ achievement in grammar at 

the Hashemite University in Jordan,” Int. J. High. Educ., vol. 9, no. 2, 

pp. 280–288, 2020. 

[8] Risnah, “The effectiveness of inductive approach in teaching phrases at 

the first year students of SMA negeri 3 pinrang,” State Islamic Institute 

(IAIN), Parepare, 2018. 

[9] S. Dhawan, “Online learning: A panacea in the time of COVID-19 

crisis,” J. Educ. Technol. Syst., vol. 49, no. 1, pp. 5–22, 2020. 

[10] C. Coman, L. G. Țîru, L. Meseșan-Schmitz, C. Stanciu, and M. C. 

Bularca, “Online teaching and learning in higher education during the 

coronavirus pandemic: Students’ perspective,” Sustain., vol. 12, no. 24, 

pp. 1–22, 2020. 

[11] A. Zeyer and J. Dillon, “The role of empathy for learning in complex 

science environment health contexts,” Int. J. Sci. Educ., vol. 41, no. 3, 

pp. 297–315, 2019. 

[12] J. M. Lodge, G. Kennedy, L. Lockyer, A. Arguel, and M. Pachman, 

“Understanding difficulties and resulting confusion in learning: An 

integrative review,” Front. Educ., vol. 3, no. June, pp. 1–10, 2018. 

[13] Ministry of Education Malaysia, “Jurnal penyelidikan pendidikan,” 

Bahagian Peranc. dan Penyelid. Dasar Pendidik., 2017. 

[14] I. Lismayani, S. Mahanal, and K.-S. Sulawesi, “The correlation of 

critical thinking skill and science problem-solving ability of junior high 

school students,” J. Pendidik. Sains, vol. 5, no. 3, pp. 96–101, 2017. 

[15] A. Fadhlullah and N. Ahmad, “Thinking outside of the box: 

determining students’ level of critical thinking skills in teaching and 

learning,” Asian J. Univ. Educ., vol. 13, no. 2, pp. 51–70, 2017. 

[16] F. Prafitasari, S. Sukarno, and M. Muzzazinah, “Integration of critical 

thinking skills in science learning using blended learning system,” Int. 

J. Elem. Educ., vol. 5, no. 2, p. 434, 2021. 

[17] B. Joyce and M. Weil, Models of Teaching, Pearson Education, 2003. 

[18] B. Beyer, “Common sense about teaching thinking skills,” Soc. Educ., 

vol. 3, no. 41, pp. 44–49, 1983. 

[19] K. Changwong, A. Sukkamart, and B. Sisan, “Critical thinking skill 

development: Analysis of a new learning management model for Thai 

high schools,” J. Int. Stud., vol. 11, no. 2, pp. 37–48, 2018. 

[20] B. I. Nugraheni, H. D. Surjono, and G. P. Aji, “How can flipped 

classroom develop critical thinking skills? A literature review,” Int. J. 

Inf. Educ. Technol., vol. 12, no. 1, pp. 82–90, 2022. 

[21] L. F. Santos, “The role of critical thinking in science education,” J. 

Educ. Pract., vol. 8, no. 20, pp. 159–173, 2017. 

[22] A. G. Picciano, “Theories and frameworks for online education: 

Seeking an integrated model,” Online Learn. J., vol. 21, no. 3, pp. 

166–190, 2017. 

[23] M. M. Zalat, M. S. Hamed, and S. A. Bolbol, “The experiences, 

challenges, and acceptance of e-learning as a tool for teaching during 

the COVID-19 pandemic among university medical staff,” PLoS One, 

vol. 16, no. 3 March, pp. 1–12, 2021. 

[24] OECD, “Strengthening online learning when schools are closed: The 

role of families and teachers in supporting students during the 

COVID-19 crisis,” pp. 1–14, 2020. 

[25] G. A. Neubert and J. B. Binko, Inductive Reasoning in the Secondary 

Classroom, 1992. 

[26] N. K. Mertasih, “Penerapan model pembelajaran induktif dengan 

pendekatan analogi dalam upaya meningkatkan prestasi belajar 

teknologi layanan jaringan,” Mimb. Ilmu, vol. 25, no. 1, p. 132, 2020. 

[27] K. J. Sileyew, “Research design and methodology,” Intech, 2019. 

[28] P. Aspers and U. Corte, “What is qualitative in qualitative research,” 

Qual. Sociol., vol. 42, no. 2, pp. 139–160, 2019. 

[29] Y. P. Chua, Mastering Research Methods, Second. McGraw-Hill 

Education (Malaysia) Sdn Bhd, 2016. 

[30] H. K. Mohajan, “Two criteria for good measurements in research: 

Validity and reliability,” Ann. Spiru Haret Univ. Econ. Ser., vol. 17, no. 

4, pp. 59–82, 2017. 

[31] P. N. Sagala and A. Andriani, “Development of higher-order thinking 

skills (HOTS) questions of probability theory subject based on 

Bloom’s Taxonomy,” J. Phys. Conf. Ser., no. 1, 2019. 

[32] M. Maguire and B. Delahunt, “Doing a thematic analysis: A practical, 

step-by-step guide for learning and teaching scholars,” J. Teach. Learn. 

High. Educ., vol. 50, no. 5, pp. 3135–3140, 2017. 

[33] L. Cohen, L. Manion, and K. Morrison, Research Methods in 

Education, Routledge Taylor & Francis Group, 2018. 

[34] N. Kapilan, P. Vidhya, and X. Z. Gao, “Virtual laboratory: A boon to 

the mechanical engineering education during Covid-19 pandemic,” 

High. Educ. Futur., vol. 8, no. 1, pp. 31–46, 2021. 

[35] N. Azid, R. Hasan, N. F. M. Nazarudin, and R. Md-Ali, “Embracing 

industrial revolution 4.0: The effect of using web 2.0 tools on primary 

school students’ mathematics achievement (Fraction),” International 

Journal of Instruction, vol. 13, no. 3, pp. 711-728, 2020. 

 

Copyright © 2022 by the authors. This is an open access article distributed 

under the Creative Commons Attribution License which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original 

work is properly cited (CC BY 4.0). 

 

 

A. J. Arjunaidi was born on January 10, 1995, in the 

state of Kedah, Malaysia. She obtained her first degree 

in bachelor of science education in biology at 

Universiti Teknologi Mara (UiTM), Malaysia in 2020. 

She is now doing her master’s degree in education 

specializing in curriculum and instruction in the School 

of Education, Awang Had Salleh Graduate School, 

Universiti Utara Malaysia (UUM), Malaysia. 

 

 

N. Azid was born on November 2, 1978, in the state of 

Kedah, Malaysia. She obtained her first degree in 

bachelor of technology with education at Universiti 

Teknologi Malaysia, Malaysia in 2000. She obtained 

master's degree in technical and vocational education at 

the same university in 2005 and obtained a PhD at 

Universiti Sains   Malaysia,   Malaysia   in   2011 in  the  

fields of curriculum studies. She is an associate professor at School of 

Education, Universiti Utara Malaysia. Her field of expertise is curriculum 

and instruction. Her research mainly focuses on the digital curriculum, the 

effectiveness of interactive application, enrichment module and interactive 

module using psychology elements (multiple intelligences, thinking 

intelligence, higher order thinking skills, decision making skill, problem 

solving and case-based learning) across curriculum and instruction. She has 

successfully completed 24 research grants since 2011 and is now working on 

two ongoing research grants. She is at present involved in publication and 

research using pre-experimental research design, true experimental research 

design and quasi experimental research design. 

The latest publication (year 2021) is: (i) Che Isa., Z. & Azid., N. (2021). 

Embracing TVET education: The effectiveness of project based learning 

(PBL) on secondary school students’ achievement. International Journal of 

Evaluation and Research in Education, 10(3), 1072-1079. (ii) Yee, 

Y.Y.,Shah, R.N.F.A.R.M., Khuloqo, I.E., Azid, N. Rosli, A. (2021). The 

effectiveness of circle bar method towards pupils’ performance in the topic 

of multiplication of two numbers. Review of International Geographical 

International Journal of Information and Education Technology, Vol. 12, No. 9, September 2022

864

https://creativecommons.org/licenses/by/4.0/


  

Education Online, 11(4), 982-991. (iii) Hamdan, N., Heong, Y.M., Kiong, 

T.T., ...Ching, K.B., Azid, N. (2021). Thinking styles among technical 

students in tvet: Differences in thinking styles by students’ demographic. 

Journal of Technical Education and Training, 13(1), 56–65. 

Associate Professor Dr. Nurulwahida Azid has received the Global Women 

Award in 2020 and Women Science Award in 2021 based on her research 

output exhibited in several International Exhibitions contributing to 

enhancing Malaysia education system. She is also one of the Malaysian 

Journal of Learning and Instruction editorial board members, a member of 

international and national bodies such as Universal Scientific Education and 

Research Network (USERN), European Alliance for Innovation (EAI) and 

Kedah state leader for Malaysian Research & Innovation Society (MyRIS). 

Email: nurulwahida@uum.edu.my 

 

 

 

International Journal of Information and Education Technology, Vol. 12, No. 9, September 2022

865


