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Background: Considering that today's world is facing many difficult and easy problems, it is
necessary to look for new solutions using fruitful cognitive and intellectual processes to solve
problems scientifically, creatively, and efficiently. It seems that addressing this important issue
should start with schools and universities.

Aims: The purpose of this study was to investigate the Effectiveness of Constructivist Learning
Theory on Scientific Thinking, Self-Efficacy, and Academic Self-Concept.

Methods: The present study was a quasi-experimental field design with a pre-test and post-test with
a control group. The statistical population of this study consisted of all design students of the
University of Baghdad in the academic year 2022-2023. The sample consisted of 60 design students
who were selected from 229 students by convenience sampling method and randomly assigned to
experimental and control groups (30 people in each group). Before teaching the program based on
constructivism theory, both groups were pre-tested using the Academic Self-Efficacy Questionnaire
(Morris, 2001), the Scientific Thinking Questionnaire from Liang et al. (2006), and the Academic
Self-Concept (Chen & Thompson, 2004). Then, the experimental group was taught constructivist
learning theory in 10 sessions and the control group was not provided with any training. After the
completion of the training course, the post-test was taken again from both groups. The data were
analyzed using SPSS.27 software and univariate analysis of covariance.

Results: The results of the univariate analysis of covariance showed that teaching constructivist
learning theory significantly increased students' academic self-efficacy and self-concept (P<0.05).
Conclusion: According to these results, it can be said that the implementation of education based on
constructivism theory causes students to have higher self-concept and academic self-efficacy by
using hypothesis, experimentation, and evaluation and the ability to solve problems and subject issues
and to scientifically cultivate creative, logical, and intuitive thinking.
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Introduction

Academic self-concept (ASC) has been widely
researched, with studies spanning over four decades.
The prominence of this research is due to the
associations found between ASC and a wide range of
educational and behavioral outcomes (Kadir, &
Yeung, 2016). There is solid evidence indicating that
academic self-concept—students’ perceptions of
their academic abilities—is associated with variables
such as educational results, intelligence,
neuropsychological maturity, motivation, creativity,
and empathy (Morales-Vives et al, 2020; Alvarez-
Diaz et al, 2022). Academic self-concept refers to a
person's perception or perception of his/her
competence about school learning that affects
academic achievement and is simultaneously affected
by it, and it seems that self-concept and academic
performance have a two-way relationship (Garcia-
Martinez et al, 2022). Three models have been
developed based on how to understand the
relationship between academic self-concept and
school performance. The first model proposes that
academic self-concept affects school performance,
the second model is the opposite of the first model,
proposing that school performance influences
academic self-concept, and the third model is
ambivalent, believing that school and self-concept
mutually reinforce, and it is the final model that has
the most empirical support for research (Mdéller et al,
2020; Stankov, 2013). As with other psychological
constructs, the formation and development of
academic self-concept are influenced by personal and
contextual variables (Postigo et al, 2022). The results
of the study by Garcia-Martinez et al. (2022) aimed at
the mediating role of self-concept in students in the
relationship between resilience and academic
achievement The results showed that academic self-
concept is placed as a mediating variable in the
relationship  between resilience and academic
achievement. Mediating analysis based on structural
equations showed that there is no direct relationship
between resilience and academic achievement and
also between emotional intelligence and academic
achievement.
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Based on previous educational research, general and
academic self-efficacy can be identified as two
important psychological indicators that predict
students' academic performance and achievement
(Morales-Rodriguez, & Pérez-Marmol, 2019).
General self-efficacy refers to people's belief that
they can perform well under certain conditions (Evers
et al, 2002). Alhadabi, & Karpinski (2019) consider
self-efficacy as confidence in one's abilities that
affect one's performance, in addition to self-efficacy
as a strong predictor of work consolidation. In this
regard, academic self-efficacy is related to the
individual's sense of ability to manage learning
activities, master the subject matter, and meet
academic expectations (Muris, 2001). Also, Acosta-
Gonzaga (2023) found that general self-efficacy has
a significant correlation with self-esteem as a
psychological state that represents a sense of integrity
in understanding one's capabilities and self-worth.

On the other hand, based on the definition of dual
search, the conceptualization of scientific thinking
encompasses the process of solving complex
problems, which includes hypothesis searching,
experimentation, and evaluation of evidence (Yasar,
2022). In other words, scientific thinking is defined
as the application of methods or principles of
scientific exploration and reasoning in problem-
solving situations. Cognitive and educational
researchers are aware of the need to apply research
and exploration at all levels of education, and they
recommend this training both in the classroom and in
the laboratory (Ozbay, & Koksal, 2021). Scientific
thinking in the paradigm of systems thinking is one of
the skills of systematic thinking that helps to use
"existing models™ that have errors to understand and
make decisions (Thitima, & Sumalee, 2012). Ozbay,
& Koksal (2021) In a study aimed at middle school
students' scientific epistemological beliefs, scientific
achievements, and intellectual risk-taking, the results
of data analysis showed that the “certainty",
"improvement”, and “confirmation" aspects of
scientific epistemological beliefs positively predict
scientific achievement while the "source" aspect
negatively predicts scientific achievement. In
addition,  scientific  epistemological  beliefs
significantly predicted intellectual risk-taking. In



Journal of

addition, it was found that students' intellectual risk-
taking levels positively predicted academic
achievements.

On the other hand, one of the problems in our
education system is the lack of use of dynamic
educational methods such as exploratory,
participatory, group discussion, and constructivism
(Shehni Yailagh et al, 2009). Using a constructivist-
oriented learning approach in schools can create
effective learning environments for all students and
students. The key idea of the constructivist approach
is that meaningful knowledge and critical thinking are
actively constructed in a cognitive, cultural,
emotional, and social sense and that individual
learning is an active process that involves
engagement (passion) and participation in the
classroom. This idea is most relevant to the process
of creating effective learning environments at the
level of schools and universities around the world
(Zajda, 2021). Exploratory learning is the foundation
of different types of teaching approaches. falls within
the scope of theories presented by prominent
constructivists such as Piaget, Bruner, and Vygotsky.
From the perspective of these theorists, students
should be actively involved in creating and
constructing their knowledge of the world in an
exploratory manner (Gogus, 2012; Naemi et al,
2020). Also, the constructivist learning approach
supports education and collaborative work, allowing
learners to play an active role in the learning process,
collaborating, and finding common solutions,
enabling them to see problems from different
perspectives (Zajda, 2021). Ebadi Manas et al. (2021)
in a study aimed at the effect of teaching biology
based on the constructivist Approach on Students'
Self-Efficacy and  Academic  Achievement
Motivation the findings showed that teaching with a
constructivist approach caused a significant increase
in  self-efficacy and academic achievement
motivation in the experimental group compared to the
control group.

Considering that teaching method plays a
fundamental role in creating academic motivation and
growth of academic self-efficacy and self-concept
along with academic creativity and enthusiasm, and
scientific thinking and levels of self-efficacy are the
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key to the evolution and progress of society,
therefore, it seems necessary to study more accurately
and efficiently the variables that can be effective in
strengthening and nurturing scientific thinking, self-
efficacy, and self-concept. Considering the above, as
well as the lack of a comprehensive and integrated
approach in the field of self-efficacy, scientific
thinking, self-concept, and academic achievement,
and the lack of empirical research in this field, the
present study seeks to evaluate the research problem
of whether constructivist learning theory is effective
on scientific thinking, self-efficacy, and academic
self-concept.

Method

The quasi-experimental design of this study was pre-
test-posttest with a control group, which included the
following executive steps: 1- Availability selection
from the research sample, 2- Random replacement of
subjects, 3- Pre-test and data collection, 4-
Implementation of independent  variables
(constructivist approach training) on the experimental
group, 5- Post-test and data collection. The statistical
population of this study was all design students of the
Faculty of Fine Arts in Baghdad in the academic year
2022-2023. The sample consisted of 60 art students
who were selected from 229 students by convenience
sampling. The selected subjects were randomly
assigned to the experimental group (constructivist
learning training) and a control group. At first, both
experimental and control groups answered the
Scientific Thinking Questionnaire (Liang et al.,
2006), Academic Self-Efficacy Questionnaire
(Muris, 2001), and Chen, & Thompson Academic
Self-Concept Questionnaire (2004). Then, the
experimental group received 10 sessions of 60
minutes at the Faculty of Aesthetic Arts in Baghdad
and the control group received no intervention. At the
end of the training sessions, both groups answered the
re-research questionnaires. Inclusion criteria include:
1. Cosmetic arts student, 2. Signing a written consent,
3. Age range 20 to 35 years, 4. Not having any
physical problems that prevent you from attending
training sessions. The exclusion criteria include 1. 2.
Having mental disorders, especially depression and
anxiety (student's electronic health record); Having
physical illnesses that compel the person to seek
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immediate treatment (these criteria were assessed
according to a structured interview), 3. Absence of
more than three sessions of training sessions and 4.
Participation in similar training sessions was
considered as the exclusion criterion. Data were
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analyzed using univariate analysis of covariance
using SPSS.26 software.

Results

Table 1. Descriptive Indicators of Research Variables

Variables Situation Groups M SD Skewness Kurtosis KS P
Pre-test Experimental 227 0.34 0.84 0.74 0.88 041
Academic Self-Efficacy Coptrol 216 0.32 0.70 0.08 099 0.27
Post-test Experimental 3.67 042 0.80 0.69 0.74 0.64
Control 212 0.33 0.57 1.82 0.83 048
Pre-test Experimental  2.14  0.21 0.42 1.84 0.85 0.46
Scientific Thinking Cor_1tro| 219 0.32 -0.15 0.38 0.65 0.79
Post-test Experimental 354 029 0.59 -0.68 1.18 0.12
Control 222 024 0.86 -0.24 128 0.07
Pre-test Experimental 2.25  0.39 0.21 -0.35 052 0.94
Academic Self-Concept Con_wtrol 210 042 1.10 1.98 090 0.38
Post-test Experimental 395  0.52 -0.26 -0.22 0.60 0.85
Control 211  0.39 0.17 -0.89 063 0.81

As can be seen in Table 2, the mean (and standard
deviation) scores of students' academic self-efficacy
in the experimental group were 2.27 (and 0.34) in the
pre-test stage and 3.67 (and 0.42) in the post-test
stage. The mean (and standard deviation) of students'
academic self-efficacy scores in the control group
were 2.16 (and 0.32) in the pre-test stage and 2.12
(and 0.33) in the post-test stage. The mean (and
standard deviation) of students' scientific thinking
scores in the experimental group were 2.14 (and 0.21)
in the pre-test stage and 3.54 (and 0.29) in the post-
test stage. The mean (and standard deviation) of
students' scientific thinking scores in the control

group were 2.19 (and 0.32) in the pre-test stage and
2.22 (and 0.24) in the post-test stage. Also, the mean
(and standard deviation) of students' academic self-
concept scores in the experimental group were 2.25
(and 0.39) in the pre-test stage and 3.95 (and 0.52) in
the post-test stage. The mean (and standard deviation)
of students' academic self-concept scores in the
control group were 2.10 (and 0.42) in the pre-test
stage and 2.11 (and 0.39) in the post-test stage. In
other words, the experimental group after receiving
the constructivist approach training has higher
academic self-efficacy, scientific thinking, and
academic self-concept.

Table 2. The results of covariance analysis of two experimental and control groups in the research variables

Variables SS df MS F P Eta Square ,I:_ SvIne Te;t

Academic Self-Efficacy  0.002 1 0.002 0.01 0.91 0.001 3.3 007
Group 35.06 1 35.06 238.91 0.001 0.80 ’ ’

Scientific Thinking 2.19 1 2.19 0.001 0.98 0.001 139 0.24
Group 2591 1 25.91 349.61 0.001 0.86 ’ ‘

Academic Self-Concept  0.001 1 0.001 0.004 0.94 0.001 173 019
Group 94.32 1 94.32 224.50 0.001 0.79 ) )

As can be seen in Table 3, the F-value of univariate
analysis of covariance in the post-test stage was
significant for academic self-efficacy (F=238.91,
P<0.001), scientific thinking (F=349.61, P<0.001),
and academic self-concept (F=224.50, P <0.001).
These findings show that in general, there is a
significant difference between the experimental and
control groups in the dependent variables (academic
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self-efficacy, scientific thinking, and academic self-
concept). In addition, according to the Eta square
index, it can be concluded that the experimental
intervention explains 80% of the variance of
academic self-efficacy, 86% of the variance of
scientific thinking, and 79% of the variance of
academic self-concept.
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Conclusion

The purpose of this study was to investigate the
effectiveness of constructivist learning theory on
scientific thinking, self-efficacy, and academic self-
concept. The results of univariate analysis of
covariance showed that teaching constructivist
learning theory has led to the improvement of
students' academic self-efficacy. In explaining the
results, it can be stated that constructivism considers
an active role for students, that is, instead of just
listening or reading and solving repetitive and normal
exercises, students should be able to discuss, build
hypotheses, research and design, and receive the
views of others.

The results of univariate analysis of covariance
showed that teaching constructivist learning theory
has led to an improvement in students' academic
scientific thinking.

In explaining the results, it can be stated that
educational methods and strategies based on
constructivist approaches are focused on helping
students study complex topics and conditions and
think in the fields of learning. Therefore, in
constructivism-based education, the learner is asked
to construct his or her understanding of the learning
subject through social interactions.

The results of univariate analysis of covariance
showed that teaching constructivist learning theory
has led to the improvement of student's academic self-

Vol. 24, No. 150, 2025

concept. In explaining the results, it can be stated that
in the constructivist approach, the use of active
methods in classroom learning is emphasized, which
encourages students to actively participate in the
construction and interpretation of knowledge, which
in turn leads to better learning, strengthening
thinking, curiosity, and skills in interpreting research
and producing information.
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