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Abstract: This study aims to evaluate the improvement of cognitive function and self-efficacy among
students through the application of blended learning methods. This classroom action research (CAR) was
conducted in two cycles, with each cycle including planning, implementation, observation, and reflection
stages. The subjects of the study were 36 students from class X MIPA 5 at SMA Negeri 2 Wonogiri.
Cognitive function data were collected using cognitive tests, while self-efficacy data were gathered through
a self-efficacy scale questionnaire. The results showed that the application of blended learning methods
effectively improved students' cognitive function. Before the intervention, the average cognitive score of
students was 59.0%, which increased to 66.8% after the first cycle and reached 76.8% after the second cycle.
The most significant improvements were observed in the dimensions of analysis and evaluation skills, with
the average score increasing from 58.0% to 76.0% for analysis, and from 55.5% to 73.5% for evaluation after
two cycles. Additionally, students' self-efficacy also showed significant improvement, with 30% of students
at a high level, 68% at a moderate level, and only 2% at a low level after the second cycle. This study
concludes that the blended learning method not only enhances students' overall cognitive abilities but also
strengthens their confidence in tackling academic tasks.
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INTRODUCTION

The Fourth Industrial Revolution has transformed the entire world, and education has not been
excluded (Graham, 2006; Boelens et al., 2020). The advancement of Information and Communication
Technology (ICT) has provided alternative methods of teaching and learning. Presently, the relationship
between a teacher and a student goes beyond the physical classroom; it permeates into digital spheres
(Rahman et al., 2020; Murphy, 2020). This change was also witnessed during the COVID-19 pandemic
when schools globally changed from face-to-face classes to online classes (Khalili, 2020; Wang et al.,
2023). An innovative answer to the challenges posed by online education is blended learning — a model
that combines online instruction with face-to-face classroom teaching (Garrison & Vaughan, 2008;
Sanchez et al., 2023). Compared to traditional classroom instruction, blended learning allows students
greater autonomy in choosing when or where to learn as well as the pace of learning, while still retaining
the benefits of social interaction with educators and classmates (Watson, 2008; Hew & Lo, 2021). Apart
from increasing ease of access to information, blended learning is associated with increased levels of
student engagement and enhanced learning outcomes (Broadbent, 2017; Alvarez, 2022).

The need to determine effective methods of teaching, especially during times when social
interaction is restricted, informs the focus of this research. Despite the widespread adoption of blended
learning in higher education, its application at the secondary school level, especially in Indonesia, is still
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limited (Hadi, 2007; Cohen & Baruth, 2021). This is due to a lack of available technological resources,
digital literacy skills on the part of the teachers, and reluctance to change established teaching
philosophies (Singh & Reed, 2001; Jost et al., 2021).

This research investigates the strategies of implementing blended learning at SMA Negeri 2
Wonogiri in terms of its capacity to develop students’ cognitive skills and self-efficacy. Cognitive
function encompasses the mental activities needed to acquire knowledge, such as comprehension,
analysis, and problem-solving (Anderson & Krathwohl, 2015; Boelens et al., 2020). Scholars suggest
that having strong cognitive abilities is crucial for effective performance in academics (Visalim et al.,
2019; Sanchez et al., 2023). Equally important, self-efficacy — defined as the belief in one’s ability to
succeed is one of the most powerful factors for motivating students and profoundly affects their
performance in academic environments (Bandura, 1997; Jensen & Soltis, 2022). Self-efficacious
learners tend to show persistence and greater attentiveness to achievement, which is not common among
learners with lower self-belief (Thompson & Verdino, 2019; Wang et al., 2023).

Initial reports from SMA Negeri 2 Wonogiri suggest that students had difficulties mentoring them
with remote learning self-cognition and self-efficacy (Moghli & Shuayb, 2020; Wang et al., 2023).
Students’ academic scores conspicuously did not meet the school’s minimum requirements (Boelens et
al., 2020). Students also demonstrated poor motivation, failing to meet the deadlines, being unassertive,
and not actively participating in the online verbal exchanges (Zacharis, 2015; Murphy, 2020). With these
problems in mind, this study seeks to assess the impact of blended learning on students’ cognitive skills
and self-efficacy. As posited by Smith and Suzuki (2015) and Cohen and Baruth (2021), blended
learning can solve several online education issues like lack of face-to-face interaction and student
alienation. Furthermore, this approach combines classroom learning and online flexibility, which
provides tailored and purposeful learning experiences (Feist & Feist, 2006; Jebraeily et al., 2020). The
literature used for this study argues that they are likely to have a better online and offline integrated
teaching model, as it combines a multitude of systems, serving for richer and broader educational
experiences (Anderson & Krathwohl, 2015; Martin & Bolliger, 2020). Not only do students gain value
from the available online resources, but they also value the possibility to participate in a workshop style
of learning where they can discuss what they have learned in class. This deepens and builds trust in the
skills that students possess (van Niekerk and Webb, 2016; Sanchez et al., 2023).

This study aims to find the impact that blended learning has on the cognitive performance and
self-efficacy of students at SMA Negeri 2 Wonogiri. Cognitive skills or abilities are evaluated by testing
a student’s understanding, analysis, and problem-solving ability (Anderson & Krathwohl, 2015; Boelens
et al., 2020). A self-efficacy questionnaire based on Bandura’s three dimensions: magnitude, strength,
and generality gauges self-efficacy (Bandura, 1997). As such, the findings are meant to augment the
teaching strategies that are more effective in the pandemic and post pandemic era. The results may
enhance the selection of instructional approaches by educators and also aid policymakers in curriculum
design that responds to technology influences and students’ issues (Amitay & Gumpel, 2015; Mahmood,
2021).

METHODS

This study adopted a Classroom Action Research (CAR) approach to improve students’ cognitive
function and self-efficacy through a blended learning model at SMA Negeri 2 Wonogiri. The research
was conducted in two cycles, each consisting of planning, action, observation, and reflection stages,
based on the framework by Kemmis and McTaggart. Participants were drawn from class X MIPA 5,
selected purposively from the tenth-grade students of the 2021/2022 academic year, considering their
academic background and readiness to engage with technology-based learning. The planning phase
involved collaboration with a subject teacher to design learning activities and instruments. The
implementation combined online sessions via the school’s e-learning platform and face-to-face
meetings. Observations were carried out to monitor student engagement and learning outcomes,
followed by reflection to evaluate the process and make necessary improvements.

Data were collected through cognitive tests, self-efficacy questionnaires, and observation sheets.
The cognitive tests measured students’ understanding, application, analysis, and evaluation abilities and
were administered before and after each cycle. The self-efficacy questionnaire, based on Bandura’s
model, captured the strength and breadth of students' confidence in learning. Observational data focused
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on participation, collaboration, and responsiveness in both learning modes. Quantitative data were
analyzed using descriptive statistics (mean, median, mode, standard deviation) and paired-sample t-tests
to assess significant differences across cycles. Meanwhile, qualitative insights from observation and
reflection supported and enriched the quantitative findings, offering a deeper understanding of the
intervention’s impact.

RESULT AND DISCUSSION

This study aimed to evaluate the effectiveness of blended learning methods in improving
cognitive function and self-efficacy among students of class X MIPA 5 at SMA Negeri 2 Wonogiri. To
achieve this goal, the study was conducted in two cycles, each consisting of planning, implementation,
observation, and reflection stages. Data were collected using cognitive tests, self-efficacy
questionnaires, and observation sheets. The results of this study were then analyzed and discussed in the
context of the research objectives and relevant theoretical frameworks (Broadbent, 2017; Anderson &
Krathwohl, 2015; Jensen & Soltis, 2022).

Table 1. Average Cognitive Test Scores of Students

Cycle  Remembering Understanding Applying Analyzing Evaluating Creating Total
Average

Before 62.5 64 60 58 55.5 54 59

Cycle 1

After 705 72 68 66 63.5 61 66.8

Cycle 1

Before 70.5 72 68 66 63.5 61 66.8

Cycle 2

After 80.5 82 78 76 735 71 76.8

Cycle 2

Students' cognitive function was measured using tests designed based on Bloom's revised
cognitive taxonomy by Anderson and Krathwohl (2015). This test covers six main dimensions:
remembering, understanding, applying, analyzing, evaluating, and creating. The cognitive test scores of
students before and after the application of the blended learning method are presented in Table 1. From
the results displayed in Table 1, it can be seen that there was a significant increase in the average
cognitive test scores of students after the application of the blended learning method. Before the first
cycle, the total average cognitive test score of students was 59.0%, reflecting a relatively low level of
material mastery. After the first cycle, the average score increased to 66.8%, showing an improvement
of 7.8%. After the second cycle, the average score further increased by 10%, reaching 76.8% (Jebraeily
et al., 2020; Jensen & Soltis, 2022). The most significant improvement was observed in the dimensions
of remembering and understanding. This can be explained through the concept of cognitive learning,
which emphasizes the importance of repetition and reinforcement in strengthening memory and
understanding (Anderson & Krathwohl, 2015; Boelens et al., 2020). In the blended learning method,
students are given the opportunity to revisit materials online, allowing them to repeat and deepen their
understanding of the lesson material (Graham, 2006; Sanchez et al., 2023). The ability to repeat material
without time constraints allows students to learn at their own pace, which is one of the advantages of
blended learning compared to conventional face-to-face learning (Owston et al., 2013).

The ability to apply, analyze, evaluate, and create also showed significant improvement after the
application of the blended learning method. Before the first cycle, the average score for the ability to
apply was 60.0%, which increased to 68.0% after the first cycle and then to 78.0% after the second
cycle. This improvement reflects an increase in students' skills in applying concepts learned in new or
different contexts, which is an important indicator of deep material mastery (van Niekerk & Webb,
2016; Cohen & Baruth, 2021). In terms of analysis skills, students' average scores increased from 58.0%
before the first cycle to 66.0% after the first cycle and then to 76.0% after the second cycle. This
improvement shows that students are increasingly able to distinguish between different elements of the
material and understand the relationships between those elements. Analytical skills are part of critical
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thinking skills, which are crucial in problem-solving and decision-making (Smith & Suzuki, 2015;
Sanchez et al., 2023).

Evaluation and creation skills also showed consistent improvement. Before the first cycle, the
average score for evaluation skills was 55.5%, which increased to 63.5% after the first cycle and then
to 73.5% after the second cycle. Meanwhile, creation skills, which are at the top of the cognitive
hierarchy, increased from 54.0% before the first cycle to 61.0% after the first cycle and then to 71.0%
after the second cycle. The improvement in evaluation and creation skills shows that students are not
only able to understand and analyze information but also capable of using their knowledge to generate
new ideas or innovative solutions (Feist & Feist, 2006; Jensen & Soltis, 2022).

Table 2. Percentage Distribution of Students' Self-Efficacy

Self-Efficacy

Category Cycle High (%0) Moderate (%0) Low (%)
Magnitude Before Cycle 1 20 60 20
After Cycle 1 25 65 10
Before Cycle 2 25 65 10
After Cycle 2 30 68 2
Strength Before Cycle 1 15 55 30
After Cycle 1 20 60 20
Before Cycle 2 20 60 20
After Cycle 2 25 65 10
Generality Before Cycle 1 10 50 40
After Cycle 1 15 55 30
Before Cycle 2 15 55 30
After Cycle 2 20 65 15

Students' self-efficacy was measured using a questionnaire developed based on Bandura's (1997)
self-efficacy model, which includes three main dimensions: magnitude, strength, and generality. The
results of the self-efficacy questionnaire analysis are presented in Table 2. The analysis results in Table
2 show that the application of the blended learning method also positively impacted students' self-
efficacy. Before the first cycle, most students were in the moderate self-efficacy category across all
dimensions (magnitude, strength, and generality). However, after the implementation of the blended
learning method, there was a significant increase in the high self-efficacy category, particularly in the
magnitude and strength dimensions (Bandura, 1997; Jensen & Soltis, 2022). In the magnitude
dimension, the percentage of students in the high category increased from 20% before the first cycle to
30% after the second cycle, while the percentage of students in the low category decreased from 20%
to only 2%. This indicates that after the blended learning intervention, students felt more capable of
tackling increasingly challenging learning tasks (Bandura, 2006; Cohen & Baruth, 2021).

In the strength dimension, the increase was also notable, with students in the high category rising
from 15% before the first cycle to 25% after the second cycle. This suggests that students’ confidence
in their abilities became stronger after having the opportunity to repeat and practice the material
independently via online platforms (Amitay & Gumpel, 2015; Mahmood, 2021). The generality
dimension showed slower progress compared to the other two dimensions. Nevertheless, the percentage
of students with high self-efficacy increased from 10% before the first cycle to 20% after the second
cycle. This reflects that students' confidence was beginning to extend beyond specific tasks to various
learning contexts (Jebraeily et al., 2020; Wang et al., 2023). The improvement in self-efficacy can be
explained through Bandura's (1997) self-efficacy theory. According to Bandura, one of the most
effective ways to enhance self-efficacy is through mastery experiences. In the context of blended
learning, students are given the opportunity to gradually master the material, which increases their belief
in their own capabilities. Additionally, positive feedback from teachers during face-to-face sessions
serves as verbal persuasion, reinforcing students’ conviction that they can overcome learning challenges
(Hew & Lo, 2021).

The results of this study show that the blended learning method not only improves students'
cognitive learning outcomes but also strengthens their self-efficacy. This is crucial in the current
educational landscape where higher-order thinking skills and students’ confidence to overcome learning
difficulties are increasingly important (Garrison & Kanuka, 2004; Sanchez et al., 2023). The
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improvement in cognitive function-especially in the dimensions of remembering, understanding,
applying, analyzing, evaluating, and creating-demonstrates that the blended learning method can
provide a richer and deeper learning experience compared to traditional methods (Graham, 2006; Cohen
& Baruth, 2021). By integrating online and face-to-face learning, students not only learn passively but
actively engage in the learning process through various media and activities. This aligns with
constructivist theory, which emphasizes that learning is an active process where students build
knowledge through interactions with their learning environment (Kielhofner, 2009; Jensen & Soltis,
2022). The observed improvement in self-efficacy demonstrates that the blended learning method
effectively fosters students’ confidence in overcoming learning challenges.

This finding aligns with motivational theory, which identifies self-efficacy as a crucial predictor
of learning motivation and academic achievement. Students with higher self-efficacy tend to exhibit
greater persistence, stronger motivation, and a willingness to take risks in their learning processes,
qualities that are essential for sustained academic success (Thompson & Verdino, 2019; Wang et al.,
2023). Several factors help explain the significant gains in students’ cognitive function and self-efficacy
following the implementation of blended learning. First, the flexibility inherent in this method empowers
students with greater autonomy over their learning. Being able to access materials anytime and anywhere
allows students to progress at their own pace, facilitating deeper comprehension before advancing to
new content (Smith & Suzuki, 2015; Sanchez et al., 2023). Second, the integration of online and face-
to-face learning cultivates critical and creative thinking skills. While online sessions encourage
independent exploration and innovative problem-solving, face-to-face interactions provide
opportunities for discussion and immediate feedback from instructors and peers (Visalim et al., 2019;
Sanchez et al., 2023). Third, repeated mastery experiences in the online environment foster a strong
sense of achievement, which in turn bolsters students’ belief in their capabilities. This reinforced self-
efficacy motivates learners to embrace further challenges with confidence (Bandura, 2006; Jensen &
Soltis, 2022). Fourth, social interactions during face-to-face sessions play a pivotal role in enhancing
self-efficacy. Positive reinforcement and recognition from teachers and classmates strengthen students’
conviction in their ability to succeed, a key component in developing robust self-efficacy (Hew & Lo,
2021).

The findings of this study carry important implications for educational practice, particularly in
contexts where online learning has become integral to instruction. The effectiveness of the blended
learning approach in improving both cognitive outcomes and self-efficacy suggests that it is well-suited
for broader adoption in diverse educational settings (Graham, 2006; Sanchez et al., 2023). For successful
wider implementation, several recommendations are essential. First, schools must ensure sufficient
technological infrastructure, including reliable internet connectivity, appropriate hardware, and
accessible e-learning platforms (Jebraeily et al., 2020; Cohen & Baruth, 2021). Second, comprehensive
teacher training is vital to optimize technology use in pedagogy and to provide effective support to
students (Watson, 2008; Mahmood, 2021). Third, curriculum development should deliberately balance
online and face-to-face elements, offering students flexibility to learn in ways that best suit their
individual needs (Staker & Horn, 2013; Tan & Hew, 2016). Finally, ongoing evaluations involving
students, educators, and parents are crucial to monitor the effectiveness of blended learning, allowing
continuous adjustments and improvements to enhance the learning experience (Hew & Lo, 2021; Cohen
& Baruth, 2021).

CONCLUSSION

This study highlights the significant positive impact of blended learning on both students’
cognitive abilities and self-efficacy at SMA Negeri 2 Wonogiri. By integrating face-to-face instruction
with online learning, blended learning provides a more dynamic and flexible educational experience.
The notable improvements in higher-order thinking skills such as analysis, evaluation, and creation,
suggest that this approach encourages deeper understanding and active knowledge application. In
addition, the findings indicate a substantial increase in students’ self-efficacy. Through repeated mastery
experiences and constructive feedback from teachers, students developed greater confidence in their
abilities, which in turn fostered motivation and perseverance in overcoming academic challenges. This
interplay between cognitive growth and enhanced self-efficacy underscores the comprehensive benefits
of blended learning.
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The results support the broader adoption of blended learning in secondary education, particularly
in settings where digital and in-person learning can be effectively balanced. This research provides
empirical evidence for its potential to advance both academic achievement and personal development.
Future studies are recommended to investigate the long-term effects of blended learning across diverse
student populations and to identify specific components such as digital tools, content structure, and
interactive methods that contribute most significantly to learning outcomes. These insights are valuable
for educators and policymakers striving to deliver high-quality, adaptive education in an increasingly
digital world.
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