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    ABSTRACT

    This study aims to determine the influence of blended learning on students' critical thinking skills. This research utilizes a quantitative approach with a quasi-experimental design, employing a time series method.The research sample used a class drawing technique consisting of two classes with a sample of 30 students. The tools employed included essay questions and questionnaires to assess critical thinking variables and blended learning through the HOTS approach, in addition to field notes. The findings of the study indicate that implementing the blended learning model combined with the HOTS approach enhances students' critical thinking abilities. This is evidenced by the results of the anova test obtained an anova value of F calculated as 5.851 with a significance level of 0.036. The hypothesis is accepted since the calculated F value exceeds the F table value. Based on the study’s findings, it can be concluded that implementing the blended learning model with the HOTS approach is effective in enhancing students' critical thinking abilities in employment-related topics.
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INTRODUCTION


Education
is crucial for ensuring human survival in the contemporary era of modern and
advanced globalization (Jena, 2020; Ratten & Usmanij, 2021; Sima et al.,
2020; Tchamyou, 2020). In this era of globalization, learners are faced with
various challenges posed by industry 4.0, and therefore, the development of
learners' skills has become very important, which is better known as 21st
century skills (Gansser & Reich, 2021; Kadikilo et al., 2025;
Munoz-La-Rivera et al., 2020; Sima et al., 2020).  21st century skills are
crucial given the increasingly sophisticated development of the times, to
achieve success in the context of globalization, shifts in the global market,
global competitiveness, migration trends, political dynamics, and technological
innovations (González-Salamanca et al., 2020; Jang et al., 2021; Szabo et al.,
2020). Skills for the 21st century encompass critical thinking, digital
literacy, the ability to comprehend media and information, and proficiency in
information and communication technology (Benvenuti et al., 2023; Holman &
Švejdarová, 2023; Ironsi & Solomon Ironsi, 2025; Kousloglou et al., 2023).


Therefore,
a learning approach that is in accordance with the development of the current
era is needed to stimulate students' critical thinking. One of the latest
learning approaches that can be used is the Higher Order Thinking Skills (HOTS)
approach (Huang et al., 2022, 2023; Liu & Zhang, 2022). Higher Order
Thinking Skills (HOTS) refer to the capacity to analyze, evaluate, and generate
solutions by critically and creatively processing or manipulating information
and ideas (Cheng et al., 2023; Zain et al., 2022; Zhou et al., 2023).


All
elements of HOTS play a crucial role in critical thinking abilities. Among
these, problem-solving represents the highest level of HOTS and relies on
critical thinking skills (Lee, Wu, et al., 2024; Li et al., 2023; Lu et al.,
2024). Higher-order thinking skills (HOTS) can be cultivated through
interactive classroom experiences and student engagement, particularly with
learning approaches such as problem-solving methods. To enhance the efficacy of
HOTS instruction, the Blended learning model is ideal, as it incorporates
technology into the learning process (Lee, Chen, et al., 2024; Lee, Wu, et al.,
2024; Ssenyonga et al., 2022).


Blended
learning is a learning method that combines face-to-face learning with online
learning (Dousti & Amirian, 2023; Sharma & Shree, 2023; Yang &
Ogata, 2023). The basic principle of blended learning is to utilize oral communication
in face-to-face learning and combine it with written communication in online
learning. Blended learning involves the use of multimedia technology, streaming
video, virtual classrooms, CD ROMs, voice mail, email, conference calls, as
well as online text animation, all of which are integrated with conventional
methods of simulation within the classroom setting (Nikolopoulou &
Zacharis, 2023; Segbenya & MensahMinadzi, 2023; Shakeel et al., 2023).


Blended
learning is a learning approach that integrates traditional face-to-face
learning with distance learning using online learning resources that can be
used by teachers and students. The goal of blended learning is to provide
students with the opportunity to learn independently, sustainably, and sustainably
throughout their lives (Liao et al., 2023; Pei et al., 2024; Segbenya &
MensahMinadzi, 2023).


Blended
learning places students at the core of the educational experience. It
emphasizes the need for students to take ownership of their learning and become
self-sufficient. The environment created by blended learning motivates students
to engage actively, both in the classroom and beyond. Blended learning does not
completely replace face-to-face learning in the classroom with online learning,
but rather as a complement that helps address material that has not had time to
be addressed in the classroom during the learning process (Kumar et al., 2021;
Nikolopoulou & Zacharis, 2023; Shakeel et al., 2023; Sumarmi et al., 2021;
Yin & Yuan, 2021).


Blended
learning has an important role in facilitating more effective, efficient, and
engaging learning. The weaknesses of online learning can be overcome with the
advantages of face-to-face learning. The weaknesses of face-to-face learning
can be overcome with the advantages of online learning. The suitability and
merging of online and face-to-face learning strategies is the key to success in
running blended learning with good quality.


Similar
research conducted by Riadi et al., (2024) produced interesting findings,
including: This study developed a Blended Inquiry Learning (BIL) model to
improve students' high-level thinking skills (HOTS) in college language
classes, which has been proven to be effective in improving students' ability
to analyze, evaluate, create, and motivate and engage students


Similar
research conducted by Zona et al., (2025) also show relevant findings. This
study shows that the application of the SQIRC-based flipped learning model is
effective in improving students' higher level thinking skills (HOTS), which is
reflected in the increase in learning outcomes in the experimental group
compared to the control group in the Introduction to Accounting course.


In
addition, research conducted by Y. Wang & Liu, (2024). This study found
that self-directed learning (SRL) directly affects students' high-level
thinking skills (HOT) in a blended learning environment, while ICT teaching
attendance, social presence, and self-efficacy affect HOT indirectly through
SRL, so it is recommended that teachers focus on improving SRL skills, social
interaction, ICT competence, and teaching attendance.


This
research has a difference from previous studies. First, Riadi et al.'s (2024)
research developed a Blended Inquiry Learning (BIL) model to increase students'
HOTS in language classes, while this study focuses on improving students'
critical thinking skills in employment materials using the Blended Learning
model with the HOTS approach at the secondary education level. Second, the
research of Zona et al. (2025) examined the application of SQIRC-based flipped
learning to increase HOTS in Introduction to Accounting courses, while this
study used a quasi-experimental design with a pretest-posttest to measure
students' critical thinking skills in employment materials. Third, the research
of Y. Wang & Liu (2024) emphasizes more on the relationship between
self-regulated learning (SRL) and HOTS in a blended learning environment, while
this study focuses on the application of Blended Learning with the HOTS
approach in the classroom. The purpose of this study is to determine the effect
of the application of the Blended Learning model incorporating the Higher Order
Thinking Skills (HOTS) approach to enhance students' critical thinking
abilities in relation to employment-related content. This study aims to test
whether the learning model can significantly improve students' critical
thinking skills.


The novelty
of this study lies in the application of Blended Learning with the HOTS
approach in a more specific context, namely in employment materials, as well as
the use of quasi-experimental methodologies with a more in-depth
pretest-posttest design to measure changes in students' critical thinking
skills. In addition, this study also considers other factors such as student
motivation and learning style that affect the effectiveness of the learning
model, which has not been explored much in previous research.


 


LITERATURE REVIEW


            Critical
thinking is a skill that involves interpretation, evaluation, active
observation, communication, information, and argumentation. In addition,
critical thinking also involves the ability to intelligent, independent, clear,
and rational scientific reasoning (Gorski et al., 2023; Haim & Aschauer,
2024). Critical thinking refers to the capacity to reason logically when
addressing issues, drawing conclusions, evaluating different alternatives, and
making informed decisions (Almulla, 2023; Lampropoulos et al., 2023;
Michel-Villarreal et al., 2023). Critical thinking skills allow a person to
string together thoughts based on experience, so that they can analyze problems
and find the right solutions, both for themselves and others (Kiryakova &
Angelova, 2023; Rusdin et al., 2024; Yusuf et al., 2024)


Critical
thinking is an essential life skill that must be fostered through the
educational process. Abilities in critical analysis need to be instilled in
students so that they are trained in studying, researching, and learning
relevant things (Arien-Zakay, 2024; Ho et al., 2023; Ssenyonga et al., 2022;
Vieriu & Petrea, 2025; Wang et al., 2022).


Critical
thinking is one of the skills needed in dealing with the industrial revolution.
Therefore, in the era of The Industrial Revolution marked a significant
transformation, while the development of critical thinking abilities is vital
for graduates at every stage of their educational journey (Al-Shaye, 2021;
Grigg & Lewis, 2022; Palavan, 2020; Ssenyonga et al., 2022; Yulian, 2021).
However, based on observations in the teaching and learning process, most
teachers still use the lecture (teacher-centered) and problem and resolution methods.
This teacher-centered approach to learning results in students being less
engaged in the educational process, which adversely affects the growth of their
critical thinking abilities. Furthermore, this method is restricted to
in-person interactions between students and instructors. As a result, the
overall critical thinking skills of Indonesian students remain underdeveloped.     


 


METHODOLOGY 


This study was conducted during the first
semester of the 2024/2025 academic year, using an experimental method
that aims to test the influence of blended learning with the HOTS approach on
students' critical thinking skills. The research method used is a
quasi-experimental research method with a one-group research design. Before
being given treatment, the experimental group was given a pretest, then given
treatment using the Blended learning model with the HOTS approach, and ended
with a posttest. The influence of this learning model is measured using
indicators such as student response, student activeness, learning
implementation by teachers, and student learning outcomes.


Population of this study consisted of 62
students in several homogeneous classes. The sampling technique uses an area
sampling technique by conducting a draw, where the first class that appears
becomes the experimental class. The study involved a sample of 30 students. Data
was collected using survey and performance tests. The survey included 35 items
of questions on a Likert scale that provided four alternative answers.
Achievement tests are used to measure students' critical thinking skills.


The validity and reliability of the test
instruments and questionnaires will be tested using the Pearson Product Moment
and KR-20 formulas. In addition, a differentiating power will be calculated to
evaluate the extent to which each question item can distinguish between
students who have different abilities. The difficulty level of the questions in
the Blended learning variable will also be evaluated, with some questions
classified as easy, medium, and difficult.


Data analysis in this study involves
analysis prerequisite tests such as normality tests and homogeneity tests. The
normality was assessed using the one-sample Kolmogorov-Smirnov test,
homogeneity was tested with the Bartlett test, and the hypothesis was evaluated
using the simultaneous significance test (F statistic).


By using
detailed and valid research methods, as well as careful data analysis, this
study is expected to provide a deeper understanding of the influence of integrating
the HOTS approach into blended learning to enhance students' critical thinking
abilities. The results of this study will make a meaningful contribution to the
development of education and learning, as well as provide practical guidance
for decision-makers in the field of education.


 


RESULTS AND
DISCUSSION


Description of Pretest Results, Critical Thinking
Posttest, and Blended Learning Results



  
    	Table 1. Pretest data critical thinking
  

  
    	Descriptive Statistics
  

  
    	
    	N
    	Minimum
    	Maximum
    	Mean
    	Std. Deviation
  

  
    	Statistic
  

  
    	Statistic
    	Statistic
    	Statistic
    	Statistic
    	Std. Error
    	Statistic
  

  
    	Critical
    	30
    	50.00
    	82.00
    	67.0
    	1.267
    	6.94312
  

  
    	Valid (listwise)
    	N
    	
  

  
    	30
  




From the results of the data description,
it can be observed that at the pretest, the critical thinking variable has a
fairly wide range of values. A minimum score of 50.00 indicates that there are
students who still have scores below the Minimum Completeness Criteria (KKM)
set at 75.00. On the other hand, a maximum score of 82.00 indicates that there
are students who have reached or exceeded the KKM. This indicates that there is
a variation in critical thinking skills among students.


With an average score of 67, it can be
concluded that certain students possess a foundation in critical thinking, although
there are still students with scores below average. The standard deviation
value of 6.94 indicates a relatively high level of variation or dispersion of
data in this study sample. This indicates that the sample of students used has
significant differences in critical thinking skills. 


With the variation in students' critical
thinking skills, this study is relevant and important to test the effectiveness
of the use of blended learning with the HOTS approach in improving students'
overall critical thinking skills. The results of the study are expected to
provide a more comprehensive understanding of the impact of Blended learning
interventions with the HOTS strategy for enhancing students' critical thinking
abilities across different levels of initial proficiency.



  
    	Table 2. Data Postest thinks critically
  

  
    	Descriptive Statistics
  

  
    	
    	N
    	Minimum
    	Maximum
    	Mean
    	Std. Deviation
  

  
    	Statistic
  

  
    	Statistic
    	Statistic
    	Statistic
    	Statistic
    	Std. Error
    	Statistic
  

  
    	Critical
    	30
    	77.00
    	96.00
    	85.1
    	.977
    	5.35209
  

  
    	Valid (listwise)
    	N
    	
  

  
    	30
  




From Table 1 and Table 2, it can be
observed that there is a significant difference between the results of the
pretest and posttest in students' critical thinking skills. This can be
concluded from the minimum score of students in the posttest of 77, which
exceeds the set KKM of 75. This means that after applying the blended learning
model with the HOTS approach, students have succeeded in improving their
critical thinking skills.


In addition, it can be seen that the
maximum score on the posttest reached 96, which shows a significant improvement
in critical thinking skills after the application of the learning model. The
average number of students in the posttest was 85, which shows that overall
students have been able to improve their critical thinking skills.


The standard deviation of 5.3 indicates a
relatively low dispersion rate in the posttest data. This indicates that the
results of the students' posttest tend to be more homogeneous in critical
thinking skills after the application of the blended learning model with the
HOTS approach.


Thus, it can be concluded that the blended
learning model with the HOTS approach is effective in improving students'
critical thinking skills. The results of this study provide strong empirical
support for the successful implementation of the learning model in the context
of improving students' critical thinking skills.



  
    	Table 3. Blended Learning Data
  

  
    	Descriptive Statistics
  

  
    	
    	N
    	Minimum
    	Maximum
    	Mean
    	Std. Deviation
  

  
    	Blended learning
    	30
    	60.00
    	90.00
    	75.00
    	11.06408
  

  
    	
  

  
    	Valid N (listwise)
    	30
    	
  

  
    	
  




From the results of the data description,
it can be observed that the blended learning variable has a minimum value of
60.00. This shows that there are students who get a score below the KKM that
has been set at 75.00. On the other hand, the maximum value of the variable
reached 90.00, which indicates that there are students who exceed the KKM. This
difference indicates that there is a variation in students' critical thinking
skills before the application of the blended learning model with the HOTS
approach.


The mean value of the blended learning
variable was 75.00, indicating that some students already had the basics of
critical thinking skills before the application of the learning model. However,
it should be noted that the standard deviation of 11.06 indicates considerable
variation in the sample. This indicates that students' critical thinking skills
before the application of the blended learning model with the HOTS approach
have a significant degree of variation.


The frequency distribution of students'
critical thinking skills data before and after the implementation of the
blended learning model with the HOTS approach will be presented to provide a
clearer picture of the changes that occur in students' abilities.



  
    	Table 4. Pretest and Posttest Frequency Data
  

  
    	Nu
    	Pretest
    	Posttest
    	
  

  
    	Value Interval
    	Frequency
    	Value Interval
    	Frequency
  

  
    	1
    	50-59
    	2
    	75-79
    	3
    	
  

  
    	2
    	60-69
    	12
    	80-84
    	10
    	
  

  
    	3
    	70-79
    	14
    	85-89
    	9
    	
  

  
    	4
    	80-89
    	2
    	90-94
    	6
    	
  

  
    	5
    	90-99
    	0
    	95-99
    	2
    	
  

  
    	Sum
    	30
    	Sum
    	30
    	
  




In Table 4, the frequency distribution of
students' critical thinking ability scores after the application of the blended
learning model with the HOTS approach can be seen. There were 3 students who
obtained a score between 75 to 79, 10 students with a score range between 80 to
84, 9 students with a score range between 85 to 89, and 6 other students with a
score range between 90 to 94. In addition, 2 students earned scores between 95
to 99.


Based on this distribution, it can be
concluded that as many as 80% of the total students have been able to improve
their critical thinking skills after the implementation of the blended learning
model with the HOTS approach. This can be seen from the fact that the majority
of students get a score above the KKM that has been set at 75. The average
student score also showed a significant increase after the implementation of
this learning model.


These results show that the application of
the blended learning model with the HOTS approach effectively improves
students' critical thinking skills. More students are able to meet or exceed
the set standards, demonstrating success in improving the quality of learning
and developing students' critical thinking skills.


 


Normality Test, Homogeneity Test and Hypothesis Test


Normality testing uses the one sample
kolmogorov-smirnov test. The following are the results of the SPSS normality
test outpout as follows:



  
    	Table 5. Normality Test
  

  
    	One-Sample Kolmogorov-Smirnov Test
    	Unstandardized Residual
  

  
    	N
    	30
  

  
    	Normal Parametersa,b
    	Mean
    	.6791600
  

  
    	Std. Deviation
    	5.27252447
  

  
    	
  

  
    	
  

  
    	Most Extreme Differences
    	Absolute
    	.181
  

  
    	Positive
    	.181
  

  
    	Negative
    	-.081
  

  
    	
  

  
    	Test Statistic
    	.181
  

  
    	Asymp. Sig. (2-tailed)
    	.135c
  

  
    	a. Test distribution is Normal.
  

  
    	b. Calculated from data.
  

  
    	c. Lilliefors Significance Correction.
  




Based on the results of Table 5, the
Kolmogorov-Smirnov Z value was obtained of 0.181 with a significance of 0.135.
Since the significance value (0.135) is greater than the established
significance level (0.05), it can be concluded that the distribution of data in
this study is normally distributed. This suggests that the data used in the
study tend to follow a symmetrical distribution pattern.


Furthermore, for the homogeneity test using
the Levene method, it is used to test whether the variance between the data
groups is homogeneous or not. If the significance value of the Levene test is
greater than 0.05, then it can be said that the data has homogeneity in
variance. However, if the significance value is less than 0.05, then it can be
said that the data lacks homogeneity in variance.



  
    	Table 6. Homogeneity Test
  

  
    	Test of Homogeneity of Variance
    	Levene Statistic
    	
    	
  

  
    	Critical Thinking
    	Based on Mean
    	1.053
    	3
    	26
    	.386
  

  
    	Based on Median
    	.667
    	3
    	26
    	.580
  

  
    	Based on Median and with adjusted df
    	.667
    	3
    	20.7
    	.582
  

  
    	Based on trimmed
    	1.007
    	3
    	26
    	.405
  




Based on Table 6, the significance value
for the posttest of students' critical thinking skills is 0.386. Since the
significance value (0.386) is greater than the established significance level
(0.05), the null hypothesis (H0) is accepted. This indicates that both data
groups have the same or homogeneous variance.


After ascertaining the homogeneity of the
variance between the pretest and posttest groups, the next step is to conduct a
hypothesis test to determine if there is a significant difference between the
two groups. This hypothesis test can be done using the F test.



  Table 7. Simultaneous test results (Anova)
  
    	ANOVAa
  

  
    	Model
    	
    	Sum of Squares
    	Df
    	Mean Square
    	F
    	Sig.
  

  
    	1
    	Regression
    	24.514
    	1
    	24.514
    	5.85
    	.036
  

  
    	Residual
    	806.186
    	28
    	28.792
    	
  

  
    	Total
    	830.700
    	29
    	
  

  
    	a. Dependent Variable: Critical Thinking
  

  
    	b. Predictors: (Constant), Blended Learning
  




Based on the results of the SPSS output, an
F value of 5.851 was obtained with a significance level of 0.036. To determine
whether the null (H0) hypothesis is accepted or rejected, we need to compare
the calculated F-value with the F-value of the corresponding table.


In this case, the df (degree of freedom)
for the numerator and denominator is 1.28 because the pretest and posttest
groups are the same group. Using the formula df = n - k - 1, with n = 30
(number of samples) and k = 2 (number of groups), we get df = 30 - 1 - 1 = 28.
Then, look for the value of the F table with df numerator 1 and df denominator
28. In the distribution table F, with a significance level of 0.05, we find the
value of F of the table as 4.196.


From the comparison between the value of
the F calculation (5.851) and the value of the F of the table (4.196), it can be
concluded that F calculates > F table or 5.851 > 4.196. Therefore, we can
reject the null hypothesis (H0) and conclude that there is a significant
difference between the pretest and posttest groups in students' critical
thinking skills.


The area of critical thinking that has
shown the least improvement is basic support (basic skills). This is due to
students' initial abilities, where they have a partial understanding of the
assumptions or information presented, resulting in only modest improvement. Additional
factors include limited comprehension of the question content, ongoing
challenges in analyzing and interpreting information, and the fact that many
students are accustomed to receiving information passively from teachers. As a
result, when asked to provide a detailed explanation or follow-up on a problem,
some students struggle.


The interest of students with the Blended
Learning model is in line with previous research conducted by Y. Wang & Liu
(2024), which showed that Blended Learning with the HOTS approach has a
significant effect on students' critical thinking skills. This can be seen from
the scores of students' posttest results after the implementation of the
Blended Learning learning model with the HOTS approach, where the scores
obtained have exceeded the KKM, which ranges from 77 to 96. This difference
shows a significant increase in students' thinking skills between pretest and
posttest. This increase occurred due to the application of the Blended Learning
model with the HOTS approach which facilitates students in developing critical
thinking skills. In addition, the ANOVA test showed an F-value of 5.851 with a
significance level of 0.036. By comparing the value of the F calculation
(5,851) with the F table (4,196), the result was obtained that F calculated
> F table, which means that the research hypothesis is accepted and shows
that Blended Learning with the HOTS approach is effective in improving
students' critical thinking skills.


The area of critical thinking that showed
the least growth is basic support (fundamental skills). One benefit of the
blended learning model in this research is that it allows students greater
freedom to study independently by accessing online materials. Students also
have the opportunity to engage in discussions with teachers or peers beyond
in-person class hours. This enables students to ask questions about learning
materials in a respectful manner, even outside the regular classroom setting.
Furthermore, the researchers can enhance the content by providing additional
resources via the internet. Limitations of the research the application of the
Blended learning model with the HOTS approach in this study has several
limitations, including the following: A stable and reliable internet connection
is a key factor in supporting the Blended Learning model. Additionally,
students' mobile phones must have sufficient storage, and while asynchronous
activities are mostly self-directed, the focus is primarily on ensuring
students maintain an honest attitude.


 


CONCLUSION AND RECOMMENDATION


Students' critical thinking skills in
employment materials were initially still relatively low. This can be seen from
the results of the pretest which shows that the average student score is below
60% of the maximum score. Students' low critical thinking skills in certain
aspects, such as elementary clarification, basic support, inference, advance
clarification, and strategy and tactics, are caused by various factors,
including low understanding of concepts and lack of concentration and lack of seriousness
in learning.


By implementing the blended learning model
combined with the HOTS approach, there has been a notable improvement in
students' critical thinking abilities. This improvement is reflected in the
posttest results, which revealed an increase in the average student score to
85.00, along with a higher percentage of students correctly answering questions
across various critical thinking dimensions. The greatest improvement was
observed in the aspect of elementary clarification, while the smallest
improvement occurred in basic support. This can be attributed to students'
prior understanding of certain assumptions or information provided beforehand.


The blended
learning model, incorporating the HOTS approach, has proven effective in
enhancing students' critical thinking abilities. This is supported by the
findings from the ANOVA statistical analysis, where the calculated F value
exceeds the F table value. The benefits of this blended learning model in the
study include offering students the flexibility to independently review the
material, facilitating interactions with teachers or peers beyond face-to-face
sessions, and increasing access to additional learning materials through online
platforms.


One of
the challenges associated with implementing the blended learning model is its
dependency on a reliable internet connection and sufficient devices, alongside
the limited oversight of students' independent work. In conclusion, this study
finds that using the blended learning model with the HOTS approach effectively
enhances students' critical thinking abilities in employment-related subjects.
Despite some limitations, this model presents a promising alternative for the
learning process, contributing to the development of students' critical
thinking skills.


 


ADVANCED RESEARCH


          Future
research could further explore the implementation of the blended learning model
with the HOTS approach by applying it to different subjects or educational
levels to determine its broader effectiveness in enhancing critical thinking
skills. It would also be valuable to examine how specific components of the
blended learning model—such as online interaction, independent learning, and
face-to-face collaboration—individually contribute to the improvement of
students’ critical thinking abilities. Additionally, future studies could
investigate strategies to overcome the limitations identified in this research,
such as improving internet accessibility, optimizing digital platforms, and
strengthening student engagement during independent study. Longitudinal studies
could also be conducted to assess the sustainability of students’ critical
thinking development over time.
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