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Abstract: Teachers and prospective teachers in the 21st century need pedagogical and technological literacy
in implementing science teaching and learning strategies in elementary schools, especially education during the
coronavirus pandemic. Hybrid learning strategy (HL) is a product of learning technology. It is a combination of
online and face-to-face learning. Students need to have independent learning skills, such as self-efficacy (SE), to
improve online learning skills. This study aimed to examine the effect of HL and SE on learning outcomes in
understanding and applying the concepts of science education courses. This study involved 124 elementary school
teacher education students at Manado State University, Indonesia, divided into experimental and control classes.
Each class consists of 62 students. The data analysis technique used Multivariate Analysis of Variance (MANOVA).
Based on the data analysis, the results showed that: 1) the HL strategy had a significant effect on improving learning
outcomes in understanding and applying concepts; 2) the SE level of students has a significant effect on learning
outcomes in understanding and applying concepts; 3) there is no interaction effect of HL and SE strategies on
concept understanding; 4) there is an interaction effect of HL and SE strategies on the application of the concept.
Thus, this study confirms that HL is one of the best learning models that can be used for students who are still
adapting to the development of internet technology. Based on these findings, recommendations for further study and
learning practices can be explained.
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1. Introduction education level. Puspitarini and Hanif [2] emphasize

Teachers are agents of change to apply technology the importance of using technology in learning as an
in the classroom [1], including teachers at the basic ~ alternative to implementing learning. Therefore,
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students majoring in elementary school teacher
education are required to have the ability to use
pedagogical technology in science learning in
elementary schools. Based on the Indonesian National
Qualification Framework for science education
courses, prospective teachers must have the knowledge
and ability to design and implement science learning
based on information and communication technology.
These abilities need to be taught to prospective
elementary school teachers in universities.

Thus, the strategy most likely to be used is an online
learning strategy. This strategy is flexible. Learning
activities can be done anytime, anywhere, and by using
various media and learning resources with the help of
this strategy. Currently, online learning can take mixed
or HL, namely learning that combines face-to-face and
online learning. This strategy can facilitate students to
learn science concepts that have not been fully
understood during traditional or face-to-face classes.
The strategy used in this research is HL.

HL proposes an innovative learning strategy using
multimedia. This strategy is very flexible, in terms of
both time, place, delivery of material, and student
participation. Previous studies have revealed that HL is
effective in increasing participation, satisfaction,
learning community, and student learning outcomes
[3,4,5]. Furthermore, [6, 7, 8] have conducted a study
on the use of hybrid and face-to-face learning. The
results showed that students who were taught using HL
strategies obtained better learning outcomes than those
taught using face-to-face learning.

The success of online learning through HL is
determined, among other things, by the independence
that students have. Learning independence is strongly
supported by the level of SE. SE is a person's
confidence to do something and get optimal results [9]
and cognitive behaviors in many ways [10]. Previous
studies reveal that SE is an indicator of the confidence
of novice teachers in the technology integration process
to perform a particular task, operating online platforms
and encouraging online practices [11, 12]. Teachers
who have a high level of SE tend to be more successful
than teachers who have low SE. Long before these
studies, SE influenced motivation, resilience in
completing tasks, and learning outcomes.

Learning outcomes that have been measured in this
study are the understanding and application of concepts
according to Anderson and Krathwohl, namely the
mental process of knowledge adaptation and
transformation [13]. People who understand a concept
are shown by their ability to apply, analyze, and
synthesize something, both in the same context and in
different contexts. Learning outcomes related to
applications are the student's ability to use concepts
that have been learned in new and real situations [14].
In the context of this research, students understand the
concept of science education comprehensively and can
apply it when they practice teaching science.

HL's strong and weak effect on student learning
outcomes is thought to be due to the variation in the
level of SE they have. This study wants to reveal the
effect of HL strategies as independent variables and SE
as moderating variables on learning outcomes as the
dependent variable. The research questions are whether
HL strategies affect student-learning outcomes without
involving SE? Otherwise, does SE affect student-
learning outcomes by ignoring HL strategies?

2. Method

This study used a quasi-experimental method with a
non-equivalent factorial version 2 x 2 group design
[15]. Both the experimental and control classes were
given treatment. The experimental class was taught
using HL strategies, while the control class was taught
using face-to-face learning strategies. All groups were
given a pretest before being given treatment and a post-
test after being given treatment. The experimental
design is shown in Figure 1.

01 X102

01 X2 02

Notes:

X1: Treatment by HL strategy

X2: Treatment by face-to-face strategy

OL1.: First observation through pretest

02: Second observation through post-test

2.1. Research Subject

The subjects of this study were 124 students
majoring in Elementary School Teacher Education,
Manado State University, Indonesia. They were divided
into experimental and control classes. Each class
consists of 62 students. The determination of the
sample class was randomly selected using a random
sampling technique from the number of classes that
attended the Science Education course. This is because
each student (class) has relatively the same character,
academic ability (preliminary test results), and access
to information and digital technology.

2.2. Research Procedure

There are three stages in this research:

1) Designing online learning with the Moodle
application, developing teaching materials and
evaluation tools, carrying out a pretest to determine
students' prior knowledge and identifying students' SE
levels;

2) The treatment (the experimental class uses an HL
strategy and the control class uses face-to-face learning)
and carry out observations;

3) Measuring student-learning outcomes through
post-test.

2.3. Research Instruments
The research instrument consisted of a questionnaire
and a test: 1) the questionnaire. The questionnaire was
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used to identify students' SE. The questionnaire used
adapts the Computer User Self Efficacy (CUSE) scale
developed by [16].

Furthermore, the process of answering the
questionnaire by students is carried out through the
Google Form application. 2) Test. The test is conducted
to measure the learning outcomes of understanding and
application concepts. Tests to measure understanding of
concepts in the form of multiple choices, but tests to
measure the application of concepts in the form of
descriptions or essays. The design and development of
a test instrument based on science education content in
the PGSD study program and refers to Bloom's
Taxonomy as modified by Anderson and Krathwohl
[13].

2.4. Data Analysis Technique

Multivariate Analysis of Variance (MANOVA)
consists of a multivariate test, an inter-subject effect
test, a comparison test between the estimated mean,
and the interaction between independent variables on
the dependent variables [17]. MANOVA fulfills the
assumptions of data normality and homogeneity of
variance between groups. Therefore, assumptions were
tested before carrying out the MANOVA analysis (data
normality and variance homogeneity). Thus, the
research conclusions can be generalized. The level of
significance of this study is 95% or a = 0.05.

3. Findings

3.1. Description of Students’ Self-Efficacy

There are 30 questionnaire statements to identify
students' SE. Each statement has four alternative
answers, namely strongly disagree, disagree, agree, and
strongly agree. Students who answered strongly
disagree for negative statements and strongly agreed
for positive statements were given a score of four. Then,
students who answered disagree for negative
statements and agreed for positive statements were
given a score of three.

Furthermore, students who answered agree, both
negative and positive statements, were given a score of
two, and students who answered strongly agreed for
negative statements and disagree for positive
statements were given a score of one. Thus, the
maximum score for all statements is 120, and the
minimum score is 30. For all statements, the highest
mean score is four, and the lowest score is one. The
score of students' SE in the experimental and control
classes is shown in Table 1.

Table 1 Identification of self-efficacy
Control class Experimental class

SE gz;;:eg)y;ace (HL strategy)
Low 34 37
High 28 25
Total 62 62

Table 1 reveals that 34 students in the control class
have low SE and 28 students with high SE.
Furthermore, 37 students had low SE in the
experimental class, and 25 students had high SE. In
both the experimental and control classes, students with
low SE are more than students with high SE are.

3.2. Description of Students’ Prior Knowledge
Students' prior knowledge of concept understanding
was measured by a multiple-choice test, while an essay
test measured the ability to apply concepts. The
multiple-choice test consists of 30 questions. Students
who answered correctly to the questions were given a
score of one, while students who answered incorrectly
were given zero. Furthermore, there are ten questions
to measure the concept application. Each question has a
score range of five to zero—each question provided an
assessment rubric to avoid the subjectivity of the
assessment. The recapitulation of the pretest results (to
measure the prior knowledge) of students, both the
experimental and control classes, is shown in Table 2.

Table 2 Results of students’ prior knowledge

Control group
(face to face strategy)

Experimental group
(hl strategy)

SE Concept Understanding  Concept application  Concept understanding Concept application
Mean Score SD Mean Score  SD Mean Score SD Mean Score  SD
Low 4276 12.01 55.29 8.36  44.97 1474  57.43 7.15
High 39.14 10.36 55.00 6.55 4552 12.78  56.92 7.63
Mean 40.95 11.185  55.145 7.455 45.245 13.76  57.175 7.39

Based on Table 2, it can be explained as follows:

1) The mean score of concept application is higher
than concept understanding, both in the experimental
and control classes;

2) Students in the experimental class have a higher
mean score than the control class, both on concept
understanding and concept application;

3) In the experimental class, students who had
higher SE obtained a higher mean score than students
who had low SE; in the control class, students with low
SE obtained a higher mean score than students who had
high SE, both in understanding concepts and in concept
application.

3.3. Description of Post-Test Results
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Post-test is a process to determine changes in
student knowledge after being given treatment, both
changes in understanding and application concepts. The
results obtained by the students are thought to be the
impact of different treatments, where students in the

experimental class are taught by HL strategies, while
face-to-face learning strategies teach students in the
control class. The post-test scores of students'
understanding and application concepts in the
experimental and control classes are shown in Table 3.

Table 3 Post-test mean score of understanding and application of concepts

The control group (face to face strategy)

The experimental group (HL strategy)

SE Concept understanding

Concept application

Concept understanding  Concept application

Mean score SD Mean score Mean score SD Mean score SD
Low  48.32 10.97 58.12 75.08 13.12 72.43 6.22
High  58.07 12.53 62.89 81.72 11.26 90.28 4,61
Mean 53.20 11.75 60.51 78.40 12.19 81.36 5.42

Statistically, Table 3 can be explained as follows:

1) The mean score of concept application is lower
than concept understanding, both in the experimental
and control classes;

2) Students in the experimental class have a higher
mean score than the control class, both on concept
understanding and concept application;

3) In the experimental class, students with higher
SE obtained a higher mean score than students with
low SE, both in understanding concepts and concept
application.

Tables 2 and 3 have revealed that statistically, there
is a difference (or increase) in students' understanding
and application of concepts before and after treatment,
both in the experimental and control classes. After
being given the treatment, there was an increase in the
mean score of student learning outcomes in both
groups. However, are those differences significant?
Through hypothesis testing, this question will be
answered in the following description.

3.4. Effect of HL and SE on Learning Outcomes
Before testing the effects of HL and SE on learning
outcomes of understanding and application of concepts,
a test for data normality and homogeneity of variants
must be done. The data normality test aims to
determine whether the sample data is normally
distributed or not, while the variance homogeneity test
was carried out to determine whether the variance in
each category was homogeneous or not. The decision
to accept or reject HO depends on the significant value
of the Kolmogorov-Smirnov One-Sample Test and
Levene's Test of Equality of Error Variances. HO is

rejected if the significance value is lower than alpha (q).

The alpha level used in this study was 0.05.

The "Kolmogorov-Smirnov One-Sample Test”
results obtained the significance of understanding the
concept of 0.150 for the high SE group and 0.950 for
the low SE group. Meanwhile, the significance of
applying the concept for the high SE group is 0.390,
and the low SE group was 0.334. Thus, it can be said
that the post-test scores (understanding and application
of the concept) are normally distributed, both for the
high and low SE groups. Furthermore, the results of
“Levene's Test of Equality of Error Variances” show

that the significance of understanding the concept is
0.112, and the application of the concept is 0.238.
These values are greater than alpha (P > 0.05). Thus, it
can be concluded that the post-test results of
understanding and application of the concept are
homogeneous, both in the experimental and control
classes.

After fulfilling the assumption of data normality and
homogeneity of variances, hypothesis testing was
carried out. The research hypothesis (there is an effect
of HL strategies and SE on learning outcomes) is
accepted if the significance value (P-Value) of “effect
tests between subjects” is smaller than alpha (0.05).
The results of effect tests between subjects are shown
in Table 5.

Table 5 Effect tests between subjects

Source Dependent Variable F Sig.
HL Understanding concepts  132.236 .000
Application Concepts 390.840 .000
SE Understanding concepts ~ 13.976 .000
Application Concepts 115.022 .000
HL* SE Understanding concepts  .503 480

Application Concepts 38.406 .000

Based on Table 5, it can be explained as follows: 1)
The significance of the effect of the HL strategies on
concept understanding and concept application is 0.00;
2) The significance of the effect of SE on concept
understanding and concept application is 0.00; 3) The
significance of the interaction effect of HL strategies
and SE on concept understanding is 0.48 and 4) The
significance of the interaction effect of HL strategies
and SE on concept application is 0.00.

Based on these significance values, several things
can be disclosed. First, there is a significant effect of
using HL strategies on student learning outcomes, both
understanding and application of concepts (P < 0.00).
Students taught by HL strategies get better learning
outcomes than students taught by face-to-face learning
strategies. Second, SE has a significant effect on the
understanding and application of concepts (P < 0.05).
This means that students who have high levels of SE
get better learning outcomes than students who have
low levels of SE.

Third, HL strategies and SE have no interaction
effect on concept understanding (P > 0.05). This means
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that the use of HL strategies affects learning outcomes
in understanding the concept apart from the SE. On the
other hand, SE affects the learning outcomes of
conceptual understanding apart from the HL strategies
(Degeng, 2019). Fourth, HL strategies and SE have an
interaction effect on learning outcomes in concept
application (P < 0.05). Students who are taught using
HL strategies and have high SE are superior in
applying the concept of science education than students
who are taught using face-to-face learning strategies,
and students have low levels of SE.

4. Discussion

4.1, Effect of HL on Understanding and Application
of Concepts

In science education lectures, understanding the
concept is very important to be mastered by students as
prospective teachers. Through this lecture, students are
taught to master various strategies, models, methods,
approaches, and evaluations of science education.
Wisudawaiti and Sulistyowati [18] have explained that
pedagogical competence in science education is related
to the ability of teachers to carry out the science
education process. The process is carried out in three
stages of activity: planning, implementing, and
evaluating learning. Students who understand the
concept of science education will help him/her to apply
science education in the classroom.

The effectiveness of applying the HL strategy
(experimental class) confirms that the hybrid strategy is
suitable for millennial students (generation Z), students
born from 1995 to 2010. This strengthens several
previous studies [19]. These studies have reported that
the HL strategy is superior to the traditional classroom
or face-to-face class, both active learning, learning
satisfaction, and student learning outcomes.

However, as a relatively new strategy, HL is not
without its problems. Research conducted by [7]
revealed that students who took web-hybrid lectures
showed a higher level of fear than students who took
learning in traditional classes. Previous studies [20]
have also reported similar results. They have found that
students who do face-to-face collaboration have shown
higher learning participation than students who do
collaborative online.

They have found that using HL strategies is more
effective (in ethical learning) than traditional learning
strategies. Concerning the professional development of
teachers using geographic information systems, Moore
et al. [19] have found that HL can increase teacher
professionalism, both in planning and implementing
Science and Mathematics learning. Other studies
[21,22] also show similar results; HL strategies
positively influence student-learning outcomes.

Concerning the professional development of
teachers using geographic information systems, [19]
have found that HL can increase teacher

professionalism, both in planning and implementing
Science and Mathematics learning. Other studies [21,
22] also show similar results; HL strategies positively
influence student-learning outcomes.

The results of research [21] support this research.
They have found that the learning model hybrid can
also make it easier for students to understand learning
material, and blended learning can increase learning
satisfaction for students. Furthermore, [22] have
developed a blended learning system by applying the
synectic learning model and the “TRINGO” model
applied by Ki Hadjar Dewantara (Father of Indonesian
Education). They found that the blended learning
model could encourage students to think creatively and
innovatively. When compared to fully online learning,
HL is superior [23]. Lasfeto [24] conducted a study on
applying the concept of a network operating system
using online learning based on Fuzzy Expert while
considering SE factors. He has found that online
learning strategies based on Fuzzy Expert System are
more effective than conventional online learning
strategies.

Thus, it can be said that the findings of this study
(HL has a positive effect on learning outcomes of
understanding and application of concepts) are
supported and strengthened by the findings of previous
studies. HL strategies are superior to conventional
(face-to-face) learning strategies.

4.2. Effect of SE on Understanding and Application
of Concepts

This study found that SE significantly affected
learning  outcomes, both  learning  outcomes
understanding concepts and concept application.
Theoretically, these findings are supporting the theories
that have been found previously. The paper [25] states
that learning confidence is caused by strategy and
condition factors.

Self-efficacy and self-regulation are two of the
conditions that greatly affect student-learning activities.
Furthermore, they further explained that self-
confidence affects task choice, effort, persistence,
endurance, and learning achievement. The level of SE
determines whether a behavior is carried out or not,
whatever efforts are made, and how long these efforts
will be supported in facing challenges [26].

Apart from theoretical support, the findings of this
study also support several empirical studies. Martins,
Costa, and Onofre [27] have found that students with
high SE get better or higher learning outcomes
(application of research methodology concepts) than
students with low SE.

Further, Retno [28] found significant differences in
understanding and application of the concept of
hydrology between students who have high and low
SE. Students with high SE are more confident in using
information technology (in flipped classroom learning)
than students with low SE. The paper [29] notes that
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SE is one factor that influences an individual's ability
to use ICT and the quality of performance.

4.3. Interaction Effect of HL and SE on
Understanding and Application of Concepts

This study found no effect of the interaction of HL
strategies and SE on learning outcomes in
understanding concepts. The use of HL strategies has a
significant effect on the learning outcomes of
understanding the concept of science education, both
students who have high or low SE. In other words, HL
(as a strategy factor) and SE (as a learning condition
factor) have positive effects on learning outcomes
(understanding and  application of  concepts)
independently of each other [30].

The findings of this study were also shown in
several similar studies [29, 31] Retno [29], in her
research, found no effect of the interaction of the flip
classroom strategy and SE on understanding the
concept of hydrology. Research conducted by
Meydanlioglu and Arikan [31] revealed that hybrid
learning is more effective than online or face-to-face
models in higher education. Sutisna and Vonti [32]
have also found relatively similar research results;
through hybrid learning, students and lecturers can
interact to overcome space and time. However,
Mukhid, in his research, did not find the interaction
effect of using HL and SE on learning outcomes [33].

However, there is an interaction between HL
strategies and SE for the second dependent variable
(application of the concept of science education). This
means that the HL strategy and SE conditions together
affect applying the concept of science education.

Thus, the skills of students operating computers can
foster their self-confidence to apply science education
concepts and encourage them to be more enthusiastic
about learning.

The findings of this study follow the previous
studies [27, 34]. Studies conducted by Martin, Costa,
and Onofre (2015) on the pre-service teacher of
physical education have reported that SE has a strong
relationship with HL strategies. Furthermore, Olmez
and Ozbas [34], who examined 200 science teachers in
Turkey regarding the relationship of SE and the ability
to use learning strategies, revealed that SE and science
teaching strategies were strong predictor variables of
good learning interactions in class, between teachers
and students, among students and learning resources.

These findings reveal that learning success and the
use of HL strategies cannot be separated from the effect
of SE as a learning condition factor. In other words, SE
is one of the factors that greatly influence the
effectiveness of using HL. By having high SE,
individuals are more confident about planning and
carrying out learning activities. They believe that what
they do will get optimal learning outcomes.

5. Conclusion

Based on the research results, several conclusions
can be formulated:

1) There is a significant effect of using the HL
strategy and SE level on science learning outcomes,
both conceptual understanding, and concept application;
Students who study with the HL strategy get higher
learning outcomes than students who learn with the
traditional learning strategy;

2) There is no interaction effect of using HL and SE
strategies on concept understanding; neither the
experimental class nor the control class had a significant
difference in understanding the concept of science
education;

3) There is an interaction effect of using HL and SE
strategies on applying the concept; Students who were
taught using the HL strategy and had high SE levels had
significantly higher scores than students taught using
the face-to-face learning strategy and had low SE levels.

Thus, this study reveals that SE is a learning
condition that greatly affects using HL as a
recommended learning strategy during the Covid-19
pandemic. During the Covid-19 pandemic, every
educational institution (required) using online learning
strategies or at least the HL strategy, every student
needs to have a good SE level. Many students who did
not have a high SE level caused the failure and various
problems of online learning during the COVID-19
pandemic, especially the problems experienced by
students in Indonesia, among other things. Thus, the
findings of this study provide an imperative for
educational institutions and teachers to analyze learning
conditions before using online learning or HL strategies.
SE is one of the learning conditions that need to be
analyzed. This study (and other previous studies)
revealed that SE is a learning condition that encourages
students to carry out independent learning activities and
has a significant effect on learning outcomes. The
learning outcomes measured in this study were
understanding and applying the concepts of science
education courses. Science education course is the
content used in this study. The results of the studies are
predicted to be the same if applied to different courses
but have the same level and characteristics of the
research subjects.

Based on these conclusions, suggestions for further
research are the need to test students' online learning
interest or ICT mastery before implementing the HL
strategy. Thus, the learning outcomes they get are
assessed as the impact of the treatment given, not other
factors. In addition, there is an influence of SE level on
learning outcomes, so that in future educational
practices, teachers or lecturers need to make
pedagogical efforts to improve students' SE. Thus, the
innovative learning strategies applied will effectively
achieve student-learning outcomes and will not improve
their cognitive abilities.

This study was conducted in universities. Therefore,
the findings of this study certainly cannot be
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generalized to all levels of education, especially at the
level of basic education, where students' self-confidence
and study habits are still very low. In addition, the
implementation of HL requires the use of online media
and online tools that require the users' technical skills.
Therefore, the HL strategy's effectiveness cannot be
applied to all learning conditions, especially educational
institutions that do not have a stable internet network.
These are the limitations and weaknesses of our study.
This weakness would encourage other researchers to
research in the future.
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