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Abstract 
 

This study investigates the effectiveness of the blended learning model in improving critical thinking and 
communication skills of students at university. This is a quasi-experimental study with a non-equivalent control 
group design involving one experimental group and one control group. The research population comprised 
students sitting in the Entrepreneurship class at the Department of Electronic Engineering Education, who were 
selected purposively. The data were about critical thinking skills that were gathered using a test, while the data 
about communication skills were obtained through observations. The data were analysed using a paired sample 
t-test and an independent sample t-test. The findings show that: (1) the implementation of the blended learning 
model effectively increases the critical thinking skills; (2) the use of the blended learning model effectively 
improves students’ communication skills and (3) according to the independent sample t-test, students’ critical 
thinking skills and communication skills in the experimental class had a significant difference from those in the 
control class.  
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1. Introduction 

The development of the 21st century is marked by the use of information and communication 
technologies in many life sectors, including learning. The spread of coronavirus disease 2019 (COVID-
19) in Indonesia in the middle of March 2020 requires an adjustment in the learning system. Initially, 
students had to go to the campus to join face-to-face learning with the lecturers. However, since the 
large-scale social distance programme was applied, face-to-face learning was limited. Some countries 
have still implemented education process during the emergency period of COVID-19, stating that the 
learning activities have to be conducted online to prevent the spread of COVID-19. However, it should 
be considered that the delivery of character education online is less effective since it needs direct 
interaction between educators and learners. Therefore, one of the learning alternatives to be applied 
during the COVID-19 pandemic era is blended learning. 

Blended learning is one of the learning models that can be implemented using ICT-based 
media. It combines classroom learning and online learning. However, in the pandemic era, the online 
methods that can be utilised are both synchronous and asynchronous. The three important 
components of blended learning are online learning, face-to-face learning and self-study. Learners can 
study without being limited by space and time. According to Dwiyogo (2018a; 2018b), blended 
learning’s main goal is to stimulate learners to maximise the face-to-face learning with the support of 
their knowledge about e-learning so that the next step can be conducted offline and online. 
Furthermore, the studies of Yu et al. (2015) and Tsai and Tang (2017) found that the implementation 
of blended learning shows a positive impact on problem-solving skills and the improvement is more 
significant compared to traditional learning, and it positively influences the learning achievement. A 
similar finding by Wahyuni et al. (2019) explained that the blended learning model influences 
students’ learning results.  

According to Blau et al. (2020), the development of technology for education is to boost not 
only the cognitive aspects but also affective and attitude components. Therefore, we should develop a 
learning model that can cover more comprehensive aspects. Limitation of time and access to the 
learning material has become the main barrier in improving the quality of students. By using the 
blended learning model that combines online and face-to-face learning, the learning activities can be 
more effective and the output will be better. Blended learning allows lecturers to deliver a more 
comprehensive learning experience to students. It does not only offer wider experiences to students 
but it also provides many other benefits like supporting students to access the learning materials, 
boosting the learning quality and reducing the learning cost (Blau et al., 2020). 

Some studies show that the implementation of blended learning improves the employability skills 
of students. The study conducted by Lane (2016) found that the application of blended learning that 
combines traditional and online learning can increase students’ employability skills. According to Hart 
(2019), the employability skills are related to one’s ability to work under various circumstances, think 
critically and communicate effectively; therefore, they are powerful and spiritful to keep studying and 
working. Employability skills are considered to be very important because one of the characteristics of 
the current job demand is that it requires initiative, flexibility and ability to handle various kinds of 
tasks. Lane (2016) found that the implementation of the blended learning model can increase 
students’ employability skills, wherein the application of the method in teaching can boost students’ 
critical thinking skills and trigger them to communicate more effectively.  

Several studies have shown that e-learning media can improve students' critical thinking skills. 
Critical thinking skills as one of the 21st century skills must be one of the non-cognitive abilities that 
are prioritized in the learning process (Ristanto et al., 2020). According to Sadri et al., (2019) and Smith 
et al., (2019) the ability to think critically makes students reanalyze, identify, evaluate, consider, re-
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develop all the ideas and all the assumptions they get so that in the end it will lead to a decision or a 
conclusion that is considered the best and can be done.  The 21st century skill that students must have 
in addition to critical thinking skills is the ability to communicate. Good communication skills are 
invaluable skills in the world of work and everyday life.  

Communication skills include skills in conveying thoughts clearly and persuasively orally and in 
writing, the ability to convey opinions in clear sentences, convey clear commands, and be able to 
motivate others through good speaking skills. There are several indicators of critical thinking skills: (1) 
formulating problems, namely a person's skills in analyzing every problem in a course, (2) providing 
arguments accompanied by scientific evidence from existing literature with good articulation, (3) 
implementing evaluation which is accompanied by facts, principles or existing guidelines and (4) draws 
conclusions, namely determining solutions to the problems that occur (Cahyani & Azizah, 2019; 
Hunaepi et al., 2020). As for communication skills, according to Kyaw et al. (2019) and Sagala et al. 
(2019) communication skills can be seen from several aspects, namely 1) oral communication, 2) 
written communication, 3) listening skill and 4) communication content. 

According to the previous mentioned studies, it can be concluded that there are many previos 
studies conducting blended learning model which is related to the critical thinking skill and 
communication skill of students. However the studies were conducted both variables partially, not 
simultaneously.  Moreover, lack of studies conducting these variables in the vocational school or 
vocational department has been one of the fact showing the importance of conducting this study in 
the vocational department in the university. Therefore, this study investigated the effectiveness of the 
implementation of the blended learning model to increase students’ critical thinking and 
communication skills at university. 

2. Research Method 

This study employed a quasi-experimental design and selected the subjects randomly. The 
non-equivalent control group design was applied and involved experimental and control groups. This 
research was carried out in the Department of Electronic Engineering Education. The research 
population comprised students who studied Entrepreneurship in the department. 

Table 1. The number of research samples 

Subject Experimental class Control class Total 

Entrepreneurship 47 45 92 

 
The samples were selected using the purposive sampling technique to consider particular 

conditions of each sample. They were grouped into two classes: class A, an experimental group 
consisting of 47 students, and class B, a control group consisting of 45 students. This study used the 
Critical Thinking Skills Scale (CTSS) developed by Demir (2006). There are six dimensions of critical 
thinking measured by the CTSS (interpretation, analysis, inference, explanation, evaluation and self-
regulation). This scale was used by many previous researchers who conducted classes on critical 
thinking skills (Dilekli, 2017; Erdogan, 2020; Kavenuke, Kinyota & Kayombo, 2020). It implies that this 
scale is considered suitable to measure the critical thinking skills of students.  

To measure the communication skills variable, the Communication Competence Scale (CCS) 
was used (adapted from Topluer, 2008). This scale consists of three dimensions, namely empathy (17 
items), social relaxation (7 items) and support (7 items). This scale was used by many previous 
researchers who conducted classes on communication skill for students (Rubin, Palmgreen & Sypher, 
2020; Ustuner & Kis, 2014). The scales were pre-tested by involving 20 students, and the result shows 
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that Cronbach’s alpha was 0.75. It implies that the scales have a good level of reliability. In addition, 
the corrected item-total correlation value for each item was higher than the R-table (0.4683). It 
implies that all items in this scale have met the validity standard. 

All data were then analysed using t-tests, which in this case were paired sample t-test and 
independent sample t-test. Before that, we carried out classical assumption tests consisting of 
normality test using the Shapiro–Wilk and homogeneity tests, with the Levene test as the requirement 
before carrying out the analyses. The paired sample t-test was used to measure the effectiveness of 
the blended learning model, while the independent sample t-test was used to compare the critical 
thinking and communication skills between students in the experimental and control groups 

3. Results and Discussion 

Inferential statistical analysis was carried out after completing the requirement of the classical 
assumption tests, which consist of the normality test and the homogeneity test. The results of the 
normality test applied to data about students’ critical thinking skills in both experimental and control 
groups are presented in Table 2. 

Table 2. Normality data of critical thinking skills 

  Statistic Df Sig. 

Pre-test Experimental class 0.962 47 0.129 

Control class 0.985 45 0.812 

Post-test Experimental class 0.973 47 0.331 

Control class 0.974 45 0.393 

Table 2 shows that the sig. values of the critical thinking skills of the experimental group in 
both the pre-test and post-test were greater than 0.05. Therefore, they can be assumed to have a 
normal distribution. Furthermore, the sig. values of critical thinking skills of students in the control 
group based on the pre-test and post-test were also greater than 0.05, meaning that the data were 
also normally distributed. The results of normality tests carried out on the data about students’ 
communication skills in both experimental and control groups are presented in Table 3. 

Table 3. The normality data of communication skills 

  Statistic Df Sig. 

Pre-test Experimental class 0.983 47 0.709 

Control class 0.972 45 0.340 

Post-test Experimental class 0.965 47 0.175 

Control class 0.954 45 0.071 

Table 3 shows that the sig. values of communication skills in the experimental group in both 
pre-test and post-test were greater than 0.05; thus, it can be assumed that the data of the 
experimental group were normally distributed. Then, the sig. values of students’ communication skills 
in the control group based on pre-test and post-test were greater than 0.05, meaning that the data 
were normally distributed. The next assumption test data to be presented is the homogeneity test. 
Table 4 shows the results of the homogeneity test on the data about critical thinking skills.  
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Table 4. The homogeneity of data about critical thinking skills 

 Levene statistic df1 df2 Sig. 

Pre-test Based on Mean 0.497 1 90 0.483 
Post-test Based on Mean 1.344 1 90 0.249 

 
Based on Table 4, it can be seen that the sig. values of the pre-test and post-test were 0.483 

and 0.249, respectively, and both of them are greater than 0.05. It indicates that the data were 
homogeneous or they had similar variants. The results of the homogeneity test for data about 
communication skills are presented in Table 5.  

Tabel 5. The homogeneity of data about communication skills 

 Levene statistic df1 df2 Sig. 

Pre-test Based on mean 1,889 1 90 0.173 
Post-test Based on mean 0.018 1 90 0.895 

 
Table 5 shows that the sig. value of the pre-test was 0.173, while that of the post-test was 

0.895, and both were greater than 0.05. This shows that the data were homogeneous or the variations 
of data about communication skills have the same variants. After meeting the criteria of the classical 
assumption test, we carried out a paired sample t-test to measure the effectiveness of the blended 
learning model in the critical thinking and communication skills, and t-test to identify the difference in 
critical thinking and communication skills between students in the experimental class and students 
taught with conventional learning. 

a. The effectiveness of the blended learning model on students’ critical thinking and communication 
skills 

The results of the descriptive statistical analysis show that there was an improvement in 
students’ critical thinking skills after the implementation of blended learning. This is indicated by the 
mean scores before and after the implementation of the teaching method presented in Table 6.  

Table 6. Descriptive analysis of the critical thinking skills of a student in the experimental group 

 Mean N Std. 
deviation 

Std. error 
mean 

Pair 1 Pre-test 56.77 47 7.786 1.136 
Post-test 81.40 47 7.282 1.062 

 
Table 6 shows that the average post-test score was 81.40, which is higher than the average 

pre-test score which was 56.77. This implies that there was an increase in the critical thinking skills of 
students in the experimental group. However, to identify the significance and effectiveness of the 
blended learning model, we carried out a paired sample t-test as shown in Table 7.  

Table 7 shows that the sig. value was lesser than 0.05, and the t-count was greater than the t-
table. Thus, the implementation of the blended learning model was effective in improving students’ 
critical thinking skills. In terms of the students’ communication skills, the result of the descriptive 
statistical analysis shows that after the implementation of the blended learning model, students in the 
experimental group had a better ability to communicate than before. The results are presented in 
Table 8. 
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Table 7.  Data of paired sample t-test results of critical thinking skills 

 Paired differences 

Mean Std. 
deviation 

Std. error 
mean 

t df Sig. (2-
tailed) 

Pair 
1 

Post-test–
Pre-test 

24.638 5.597 0.816 30.181 46 0.000 

 

Table 8. Communication skills of the experimental group 

 Mean N Std. 
deviation 

Std. error 
mean 

Pair 1 Pre-
test 

57.17 47 6.044 0.882 

Post-
test 

68.96 47 5.065 0.739 

 
It can be seen from Table 8 that the mean post-test score was 68.96, which is higher than the 

mean pre-test score which was only 57.17. This implies that there was an improvement in students’ 
communication skills in the experimental group. Yet, to identify the significance of the improvement 
of the communication skills and the effectiveness of the blended learning model, we conducted a 
paired sample t-test as shown in Table 9.  

Table 9.  Data of paired sample t-test results about communication skills 

 Paired differences 

Mean Std. 
deviation 

Std. error 
mean 

t df Sig. (2-
tailed) 

Pair 
1 

Post-test–
Pre-test 

11.78 5.497 0.802 14.701 46 0.000 

 
The results of the paired sample t-test on data about students’ critical thinking skills and 

communication skills indicate that the blended learning model is effective in boosting those skills.  
 

b. The difference in critical thinking and communication skills between students in the experimental 
and control groups 

There was a difference in students’ critical skills, as students taught without and with the 
blended learning method obtained standard deviations of 71.69 and 81.40, respectively. The results of 
inferential statistical analysis, which in this case was the paired sample t-test, strengthen the 
descriptive statistical analysis, as presented in Table 10. 

Based on Table 10, the sig. values lower than 0.05 and the t-count higher than the t-table 
show that there is a significant difference between the critical thinking skills of the experimental and 
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control groups. Thus, students taught with the blended learning model had better critical thinking 
skills compared to students taught with the conventional method. Besides that, it can be seen that the 
initial critical thinking skills obtained a mean difference of −8.612, which implies that the value 
obtained by the experimental group was lower than the control group, while the critical thinking skills 
based on the post-test showed a mean difference of 9.715, which implies that the students in the 
experimental group showed better critical thinking skills compared to the control group students at 
the end of the research 

Table 10. Data of independent sample t-test results about critical thinking skills 

 t-test for equality of means 

t df Sig. (2-
tailed) 

Mean 
difference 

Std. error 
difference 

95% confidence 
interval of the 

difference 

Lower Upper 

Pre-
test 

Equal 
variances 
assumed 

−5.469 90 0.000 −8.612 1.575 −11.740 −5.483 

Post-
test 

Equal 
variances 
assumed 

6.807 90 0.000 9.715 1.427 6.880 12.551 

. 
Furthermore, the independent sample t-test was carried out to evaluate whether there is a 

significant difference in their communication skills. Table 11 shows that the sig. value they obtained 
was lower than 0.05 and the t-count was higher than the t-table; so, it can be assumed that students 
following the blended learning had better communication skills compared to their peers treated with 
conventional learning. Besides that, it can be seen that the prior communication skills obtained a 
mean difference of −3.630, implying that the score of the experimental group was lower than the 
control group, while after the two different learning models were applied, the mean difference was 
2.269, which implies that the communication skills of the experimental group turned out to be higher 
than that of the control group.  

Table 11. Results of the independent sample t-test on data about communication skills 

 t-test for equality of means 

t df Sig. (2-
tailed) 

Mean 
difference 

Std. error 
difference 

95% confidence 
interval of the 

difference 

Lower Upper 

Pre-
test 

Equal 
variances 
assumed 

−2.63 90 0.010 −3.630 1.380 −6.371 −0.888 

Post-
test 

Equal 
variances 
assumed 

2.180 90 0.032 2.269 1.041 0.201 4.336 
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Based on the results of the independent sample t-test carried out on students’ critical thinking 
skills and communication skills, students experimented with the blended learning model had better 
critical thinking skills and communication skills compared to students in the control group who were 
taught with a conventional method.  

 

c. Discussion 

The critical thinking skills of the experimental group after being taught with the blended 
learning model experienced an increase and had a more positive difference compared to the control 
group treated with traditional or conventional learning. The blended learning model was implemented 
synchronously or based on problems and collaboratively asynchronously and independently. 
‘Synchronous’, in this case, means that the method applies the concept of problem-based learning as a 
model that provides problem orientation to students so that activities in the classroom can stimulate 
students to actively play roles. Besides that, the benefit of asynchronous collaborative learning is that 
it allows students to interact with each other and to share their knowledge about a subject so that 
they can get a basic knowledge to be discussed further in the classroom.  

The integration of problem-based and face-to-face learning (live event) online also assists 
students to improve their ability to interpret information and make a conclusion based on the analysis 
they carry out, and to categorise or to classify information they obtain based on their needs. Due to 
the improvement of their critical thinking skills, students in the experimental group show their 
curiosity and concern on information obtained from the classroom learning, in both discussion 
activities and individual and group question and answer sessions. As a consequence, they were more 
flexible with classroom learning and e-learning, which are beneficial for their career in the future. 
Students can intensively communicate with lecturers about learning materials and can discuss them 
with their friends. It is important to allow students to maximise their potential and allocate their daily 
spare time for positive activities. 

The implementation of a blended learning model brings a positive impact on problem-solving 
skills. This condition can be seen from the students’ responses on each learning activity in the 
classroom (direct synchronous) to solve problems given by teachers or found by themselves. It is 
similar to the previous studies conducted by Dwiyogo (2018) and Tsai (2017), proving that students 
are accustomed to solve their problems in the learning process using the blended model, and it will 
positively affect the problem-solving skills of students. Problem-solving skills are really related to 
critical thinking skills. Some of the studies by Van Laar et al. (2017) and Eyisi (2016) showed that there 
is a positive correlation between problem-solving and critical thinking skills. Students who have good 
problem-solving skills tend to have critical thinking skills. 

Technology as a learning media helps students to create a more effective and efficient 
learning environment. It is indicated by the ease of accessing information or knowledge using e-
learning media. Students can utilise facilities given by the lecturer to learn anywhere and anytime and 
either collaboratively (online discussion) or independently (Jou, Lin & Wu, 2016; Tamrin & Basri, 2020). 
This condition prosecutes students to be accustomed to facing some learning problems, as they 
should be able to explore the learning technology or learning tools used in the learning process. 

In e-learning, a lecturer, as the facilitator, has to provide facilities to students, including e-
book, voice notes, and tutorial videos, as supplementary materials for studying at home or self-study. 
Besides that, a lecturer in the problem-based learning model who acts as the guide on the side 
because he/she becomes guidance in each learning activity in the classroom either in discussion and 
individual learning in the classroom or e-learning so that students can actively participate in the 
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discussion and questions and answer sessions in the classroom. The benefit of this activity is that 
students can find solutions to the problems they face and synthesise the knowledge they obtain from 
inside and outside the classroom so that they can come up with new ideas to solve each task given by 
teachers.  

Besides that, the blended learning model helps students to develop their reasoning skills. The 
integration between synchronous learning and e-learning motivates students to develop their logical 
reasoning skills (Regina, Roy & Alotebi, 2015; Lestari et al., 2019). Changwong, Sukkamart and Sisan 
(2018) and Siburian, Corebima and Saptasari (2019) consider that logical reasoning skill is part of 
critical thinking skill. Therefore, to increase the critical thinking skills of students, it can be done by 
focusing on the increase in logical reasoning skills of students. However, the involvement of 
technology during the learning process does not always correlate with the development of one’s 
reasoning. This condition can be experienced by a lecturer who is unable to take advantage of the 
positive potential of technology and ignore the classroom environment. Therefore, the collaboration 
between lecturers and students with a good understanding of their role in blended learning is 
important to create a conducive learning environment (Wahyuni et al., 2019). 

The blended learning model does not only positively affect the critical thinking skill of 
students, but also positively affects the communication skill of students. One of the main focuses of 
the blended learning model is a student-centred learning system that requires a student to actively 
involve in each group or individual learning activity. It helps students to grow in confidence, to 
motivate themselves to deliver their ideas and to respect and appreciate their friends’ opinions in the 
classroom. Besides that, online communication can facilitate them to share knowledge. Students can 
share knowledge using the discussion feature and personally communicate using messenger apps with 
their friends. It allows students to spend their time developing their potential, and a blended learning 
model accommodates the growth of students’ high thinking order skills that is important for scientific 
communication through scientific writing. The benefit of blended learning for communication skills is 
also shown by Banditvilai (2016), wherein online learning is beneficial in improving students’ language 
skills. Furthermore, he stated that online learning improves students’ curiosity and motivation to learn 
in the classroom. The advantage of the blended learning model for students’ communication skills is 
supported by Suwono and Dewi (2019), who states that the implementation of problem-based 
learning online can improve students’ competence.  

Student-centred learning can be conducted anytime and anywhere and accommodates students 
with a better or more positive learning style. The blended learning model with the adoption of this 
concept effectively supports students to independently involve more in the learning activities outside 
the classroom. The flexibility of information gathered by students enables them to identify, to analyse 
and to evaluate the information they need, and to use them for their skill development in the 
classroom or their future. This condition obviously can improve students’ communication skills 
because the method has the flexibility that can minimise the gap between students and teachers as 
instructors and assist students to communicate more effectively with their peers (Sriarunrasmee, 
Techataweewan & Mebusaya, 2015). 

4. Conclusion 

Based on the data presentation and analysis, it can be concluded that the blended learning 
model is effective to increase students’ critical thinking and communication skills. Furthermore, the 
improvement of these skills in the experimental group was more significant than in the control group 
taught with traditional learning. This condition is influenced by the positive aspects of the blended 
learning model, which in this case requires students to actively involve in the learning activities in both 
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the classroom (offline) and outside the classroom (online). However, to maximise the output of the 
learning, all elements of educational institutions, including the management, trainers, educational 
staff, and students, need to collaboratively implement the blended learning system.  

It is suggested to lecturers to apply the blended learning model to assist them to carry out 
their roles as facilitators and motivators in the classroom so that students can be supported to 
develop the competence and talent they have. In addition, through the implementation of the online 
blended problem-based learning model using LMS Edmodo that is one of learning social platforms, 
students are expected to be more motivated and more independent while studying. As a 
consequence, they can develop their knowledge and competence to be more competitive and 
professional in the 4.0 revolution era. Future researchers are expected to widen the implementation 
of the blended learning model not only in the employability aspects related to critical thinking and 
communication skills but also in other competencies based on the discipline on which they focus 
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