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ABSTRACT 

This study implemented a Hybrid Learning strategy through class action studies. The purpose of using Hybrid Learning 

in the classroom was to encourage students' critical thinking. The application of Hybrid Learning strategies was 

motivated by demonstrating that existing strategies leave students passive and, as a result, instructor-provided materials 

are limited. Hybrid Learning strategies should develop tutor guidance to achieve learning outcomes. Study subjects 

included her 176 student of Faculty of Engineering. This research was conducted by threecycles Class Action Research. 

Data were collected through observation-guided learning activities and student performance tests. Results showed that 

the student's critical thinking improved from 8.4% for him to 42.2% for her in the first cycle after treatment. In the 

second cycle, it developed even stronger to 92.3%. In the third cycle, student performance exceeded the threshold level. 

The conclusion was that Hybrid Learning was effective in developing students' critical thinking skills. 
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1. INTRODUCTION 

In the era of Industrial Revolution 4.0, universities 

must be prepared to face an era of disruption. The ability 

to innovate is essential for higher education, including 

applied learning by faculty. Universities must be able to 

produce quality graduates who think critically and 

systematically, are creative and communicative, and are 

capable of building teamwork. It needs to change using 

technology that learns from the old “face-to-face” 

system. According to Utomo and Ubaidillah [1], online 

learning can facilitate communication, coordination, and 

discussion prior to presentation without face-to-face 

meetings. In line with Rusman's research [2], e-learning 

is interesting learning for students and demonstrated 

through classroom learning. Students are highly engaged 

and enjoy all the processes that take place during their 

learning, which can improve their learning outcomes. 

If conventional or face-to-face learning cannot be 

optimized, lecturers can adopt online learning for 

students. Online learning is not without challenges, such 

as poor internet connection quality and the fact that not 

all students have a private wifi connection, which makes 

studying less than optimum. As a result, planning is 

essential while carrying out this research. 

According to Rivalina's [3] research, e-learning 

cannot be done quickly, but must be done in stages that 

include the construction of facilities and infrastructure, 

support from leadership policies and training, and 

outreach to students. Learning cannot take place without 

these stages. 

A strategy that can combine face-to-face and online 

learning is a hybrid learning strategy. The learning 

concept is to combine lecture and online learning 

methods. Hybrid learning offers flexibility in terms of 

time, place, and variations in learning methods compared 

to online or face-to-face methods. By implementing a 

hybrid learning strategy, students are expected to think 

critically, be moral, disciplined, noble in character, and 

be able to use technology wisely. According to 

Kitchenham [4], hybrid learning is learning that uses a 

variety of communication technologies and mobile 

devices to obtain information in order to achieve a goal. 

Hybrid learning offers educators the opportunity to create 

a more conducive learning environment. According to 

Garrison and Vaughan [5] , Holt, Segrave, and Cybulski 

[6], hybrid learning is a novel approach to the learning 

process that combines face-to-face and online learning. 

Additionally, according to Staker [7] , hybrid learning is 

a learning process that allows students to study on 

campus or at home using online media. Students can 
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decide when, where, and what kind of learning they want 

to do, without having to meet the instructor face-to-face. 

According to Bath and Bourke [8], the reasons for 

implementing Hybrid Learning are to widen learning 

possibilities, assist learning activities, support sources of 

information for students, improve involvement, and 

support for active participation in learning. The lecturer's 

role in hybrid learning is that of a facilitator who guides 

online learning, designs appropriate and communicative 

activities, encourages students to be active through 

constructive and motivating feedback, and provides 

suggestions and input required to increase interest and 

knowledge. 

Discovered that the more time students have to work 

on tasks online, the more flexibility they have to finish 

them. According to Georgsen and Lovstad [9], the issue 

in Hybrid Learning stems from students' lack of online 

abilities, which causes them to be less involved in their 

groups. 

The utilization of Hybrid Learning necessitates not 

just mastery of learning materials but also technological 

capabilities. According to Bowen, Chingos, Lack, and 

Nygren [10], professors and students must not only grasp 

learning material but also technology; otherwise, 

learning would become a burden for both lecturers and 

students. This scenario is consistent with the findings of 

Akyuz and Samsa [11], who found that unmastered 

technology makes research findings and methodologies 

less successful in boosting the value of learning 

outcomes. 

Because e-learning is now expanding in the field of 

education, challenges in the period of the industrial 

revolution 4.0 through the use of technology in the 

education system are required. This is seen by the 

numerous online learning programs available to students 

via cell phones or websites. In the industrial revolution 

period 4.0, technology plays a significant role in skill 

development, therefore students' technological abilities 

and critical thinking skills are critical in ensuring learning 

success [12]. 

According to Permendikbud No. 68 of 2013 [13], 

single information learning pattern becomes branch 

information based learning and mass based learning 

pattern becomes customer needs (users) by enhancing 

student potential development. According to Heckman, 

Osterlund, and Saltz [14], the educational goal of hybrid 

learning leads to clearer boundaries between classes, but 

learning can be continuous. A study by deNoyelles and 

Reyes-Foster [15] states that continuous task assignment, 

especially in online discussions, may improve students' 

level of analysis. It includes critical thinking skills and 

peer involvement has positive associations. According to 

Arham and Dwiningsih [16], learning using mixed 

learning strategies can improve learning outcomes. The 

conclusion from the statements made is that blended 

learning is learning that can develop students' critical 

thinking skills and can improve student learning 

outcomes. 

2.  METHODS 

2.1. Objectives and Hypothesis 

The objectives of our research were as follows: 

1) To investigate the impact of the students' utilization 

of the forum and exams on their academic 

achievement. 

2) To illustrate the relationship between WebCT student 

assessment and academic success. 

3) To show the relationship between the extent to which 

the forum and assessments were used and the 

platform evaluation. 

 

The null hypotheses were as follows: 

H10: There are no significant variations in performance 

amongst Materials Science students based on their 

utilization of WebCT. 

H20: There is no relationship between WebCT student 

evaluation and academic success. 

H30: There are no major changes in the WebCT 

evaluation based on its level of use.  

2.2. Design 

The planned study aims called for the employment of 

an ex post facto cross-sectional methodological design 

using variables that were not experimentally changed, as 

well as descriptive and correlational approaches. 

2.3. Participants 

The sample included 176 students in their first year at 

the Higher Technical School who were enrolled in a 

Faculty of Engineering course. There were 60 (34.09%) 

women and 116 (65.91%) males among the participants. 

According to age, 110 (62.50%) students were between 

the ages of 18 and 20, 40 (22.73%) were between the ages 

of 21 and 25, 17 (9.66%) were between the ages of 26 

and 30, and 9 (5.11%) were above 30. 116 students 

completed the WebCT Usage Perception and Satisfaction 

Questionnaire (PSEW). 

 

2.4. Instruments 

WebCT statistics on use and student evaluations were 

acquired. The items that referred to the PSEW 

questionnaire evaluation were carefully prepared. This 

questionnaire was divided into two sections. The first 

section had 48 items to be answered on a Likert scale, 

divided into four categories: formal and technical factors 



  

36 | P a g e  

 

(8 items), content (16 items), assessment tests (12 items), 

and global evaluation (9 items). The second section was 

qualitative in nature. This article presents the quantitative 

results. Cronbach's alpha was performed to assess the 

reliability of the PSEW and yielded =.923, indicating an 

outstanding level of dependability [17]. 

2.5. Data Analysis 

The statistical suite software Statistical Package for 

the Social Sciences (SPSS) (version 17) was used. When 

the dependent variable was assessed at the interval level 

and had a normal distribution, parametric tests were 

employed for goals 1 and 3. When the independent 

variable was dichotomous, the Student's T-test was 

employed, and when the independent variable was 

polytomous, variance analysis (ANOVA) was utilized. 

When the dependent variable did not achieve an interval 

level measurement or did not follow a normal 

distribution, non-parametric tests were utilized. If the 

independent variable was dichotomous, the Mann-

Whitney U test was used, and if it was polytomous, the 

Kruskal-Wallis test was used. We utilized Spearman's 

rank-order correlation for goal 2. A 95% confidence level 

(=.05) was utilized for all tests. 

3. RESULT 

3.1. Influence of the Use of Assessments on 

Performance 

To conduct this analysis, we divided the number of 

tests done into three categories: low (between the 1st and 

33rd percentile), moderate (between the 33rd and 67th 

percentile), and high (between the 67th percentile and the 

maximum number of tests taken). The Kolmogorov-

Smirnov normality test revealed that Units 1 and 3 

satisfied the assumption of normality. 

Figure 1 summarizes the mean values of the grades 

earned by students in the three units (as a function of the 

degree to which the test was employed) and the average 

ranges of Unit 2, where a non-parametric test was used. 

Figure 1. Description Statistics of Grades by the Degree 

of Use of the assessment test 

The homoscedasticity assumption was met, according 

to the Levene test in ANOVA (Figure 2). As a result, we 

utilized Snedecor's F of the ANOVA and discovered 

significant differences in the following variables: 

1. When analyzing the Unit 1 grades, a comparison of 
the mean of the low (M=3.33; SD=2.178), 
intermediate (M=4.71; SD=2.054), and high degree 
of use of the test (M=5.88; SD=1.631), 
F(2,167)=22.728; p=.000, with the post-hoc Tukey 
honest significant difference (HSD) test confirmed 
that the significance resulted from the differences 
between the low and intermediate (p=.001), low and 

2. In terms of Unit 3 grades, a comparison of the means 
of the low (M=4.13; SD=1.720), intermediate 
(M=4.61; SD=2.034), and high (M=5.20; SD=1.548) 
degrees of use, F (2,134)=3.470, p =.034, with the 
post hoc Tukey HSD test confirmed that the 
significance came from the differences between the 
low and high degrees of use (p =.045). 

Figure 2.  ANOVA Results for Aggregale Grades by 

the Degree of Use of the Assessment Test. 

Therefore, we accept the alternative hypothesis: "There 

are substantial disparities in the student's performance 

according to the degree of usage of the assessment exam 

in the three content units". 

3.2. Influence of the Use of the Forum on 

Academic Performance 

To investigate this impact, three usage groups were 

defined based on the quantity of messages written on the 

forum: low (between the 1st and 33rd percentile), middle 

(between the 33rd and 67th percentile), and high 

(between the 67th percentile and the maximum number 

of messages). 
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The Kolmogorov-Smirnov normality test revealed 

that the grades from Units 1 and 2 did not have a normal 

distribution, but that the grades from Unit 3 did. Figure 3 

summarizes the averages of the grades received in the 

three units (as a function of forum usage) as well as the 

average ranges of Units 1 and 2, using a non-parametric 

test. 

Figure 3. Descriptive Statistics of Grade by Forum 

Degree of Use. 

The homoscedasticity assumption was met, according to 

the Levene test (Table 5). As a result, we employed 

Snedecor's F of the ANOVA. We discovered significant 

differences in the mean of the low (M=4.45; SD=1.713), 

intermediate (M=4.52; SD=2.127), and high (M=5.53; 

SD1.411) forum degrees of use, F(2,81)=3.517; p=.034, 

with the post hoc minimum significant difference (MSD) 

test confirming that the significance resulted from the 

differences between the low and high (p=.025) and 

intermediate and high (p=.029) degrees of use. 

4. DISCUSSION 

First, it should be noted that the BL modality 

significantly improved academic performance. These 

results are consistent with those of other researchers [18-

20], and content comprehension improved reflective and 

critical thinking skills, as demonstrated in face-to-face 

trials in all cases [21]. Furthermore, dropout rates were 

reduced, consistent with other studies [22].  

The findings show that students who were more 

active, i.e., those who accessed WebCT resources more 

frequently and significantly, outperformed those who 

were less active. Some scholars argue that the degree of 

contact between the student and the system influences 

academic outcomes [23,24]. The students who posted the 

most messages on the forum had completed the most 

assessments. 

Likewise, we discovered a link between academic 

success and platform evaluation. That is, academic 

performance may have improved as a result of the 

aforementioned factors, and we may conclude that the 

more the effort, the better the performance and 

evaluation. Previous study has indicated that when a 

student perceives the learning environment positively, he 

or she does better academically.  

Several elements in the differences evaluated allowed 

us to interpret the results. For example, in terms of 

content, students stated that the platform's continual 

usage permitted individual learning, that the variety of 

alternatives provided aided understanding, and that the 

information itself was simple to grasp. The fact that the 

assessments were employed and that students may repeat 

them as many times as they wanted reduced the initial 

difficulty of the topics over time [19,23]. We should 

remark that this strategy was particularly adaptable to 

individual differences since it was built on settings that 

could contain a wide range of resources that addressed 

various requirements. 

As far as formal and technical aspects are concerned, 

students appreciate the ease of use of the platform. 

However, they criticized the access speed as the system 

sometimes fails. Regarding evaluation, we found that the 

following items were highly evaluated by students. The 

test gave me motivational results. They helped me learn 

when I made a mistake. They helped me discover 

previously unthinkable aspects. They allowed me to de-

stress during exams. And they have enabled my work to 

be more organized and productive. Students are more 

motivated and at the same time more likely to succeed 

[25]. Furthermore, results showed that planning one's 

work impacted performance, leading to optimization of 

study time and results  [26]. 

The professorship received a rating of about 5 in the 

overall rating aspect of the factors considered.BL 

modalities are expected to provide better support and 

performance follow-up for students thanks to the 

available tools and result in individualized counseling. 

The teaching work on the platform is fundamental to 

achieving a satisfying learning experience. Professors are 

curriculum facilitators as well as content stewards [20].   

We believe that these findings are significant for the 

areas of architecture and engineering, where knowledge 

of Materials Science is necessary, albeit in varying 

degrees, for all students. However, when compared to 

other topics, there is minimal study on BL in architecture 

and engineering [20]. 

In future research, we recommend replicating this 

study over time to see if our findings hold true. We also 

want to concentrate on the students' main techniques, 

styles, and approaches, as well as define the learning 

routes that the students take, determine which of these 

paths are beneficial, and compare them to other learning 

styles and approaches. 

5. CONCLUSIONS 

The following conclusions can be taken from the 

examination of the findings and the discussion offered:  
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a) The utilization of the forum and the self-

evaluations provided in WebCT increases the 

student's academic achievement.  

b) Students who scored higher on the evaluation of 

WebCT materials performed better academically. 

c) As students' utilization of the forum and self-

evaluations improve, so do their scores on the 

content supplied in WebCT. 
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