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Oz

Bu arastirmada Gorsel Sanatlar dersi programinda yer alan “perspektif”
konusunun ters yiz 6grenme modeli ile verilmesinin 6grencilerin elestirel ve
analitik disiinme becerileri Uzerindeki etkisini incelemek ve bu etkiyi,
geleneksel 6grenme yontemiyle karsilastirmak amacglanmistir. Arastirmada 6n
test — son test kontrol gruplu yari deneysel desen kullaniimistir. Arastirmanin
orneklemini 6zel bir kolejde 6grenim goéren 50 adet 10. sinif 6grencisi
olusturmaktadir. Arastirma kapsaminda rastgele secilen siniflardan birinde
geleneksel 6gretim yontem ve teknikleri, digerinde ise ters yliz 6grenme modeli
uygulanmistir. Arastirma verileri Ocak ve Park (2020) tarafindan gelistirilen
“Lise Ogrencilerinin Analitik Disiinme Olcegi” ve Egmir ve Ocak (2016)
tarafindan gelistirilen “Elestirel Diisinme Becerisini Olgmeye Yénelik Basari
Testi” kullanilarak toplanmistir. Elde edilen verilerin analizinde; deney ve
kontrol gruplarinin birbirleri ile karsilastiriimasinda Mann Whitney-U Testi, her
bir grubun kendi icinde karsilastiriimasinda ise Wilcoxon isaretli Siralar Testi
kullanilmistir. Arastirma sonucunda her iki grupta da 6grencilerin elestirel
disliinme becerileri ile analitik disiinme becerileri ve tiim alt boyutlarinda 6n
test-son test puanlari arasinda son testler lehine anlamh fark bulunmustur.
Bununla birlikte ters ylz 6grenme modeli ile gorsel sanatlar dersinin
O0gretiminin, geleneksel yontemlere goére Ogrencilerin analitik disiinme
becerileri ve elestirel diisiinme becerilerini istatistiksel olarak anlamli olacak
sekilde daha fazla gelistirdigi gortilmustir. Arastirmadan elde edilen sonuglar
dogrultusunda ters yliz 6grenme modelinin 6grencilerin (ist diizey becerilerinin
gelistirilmesinde etkili bir yontem oldugu sonucuna ulasilmis, bu kapsamda
gelecekte yapilacak calismalara yonelik ¢esitli 6nerilerde bulunulmustur.
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Abstract

This study aims to compare the impact on students' critical and analytical
thinking skills in teaching the topic of "perspective" in the Visual Arts curriculum
using the flipped learning model versus the traditional learning method. The
study employed a quasi-experimental pre- and post-test control-group design.
Fifty 10th-grade students from a private high school were included in the
sample. Traditional teaching methods and techniques were utilized in one
randomly selected class, whereas the flipped learning model was used in the
other class. The "Analytical Thinking Scale for High School Students" created by
Ocak and Park (2020) and the "Achievement Test Towards Evaluating Critical
Thinking Skills" created by Emir and Ocak (2016) were used to collect data. The
Mann—-Whitney U test was used to compare the experimental and control
groups, whereas the Wilcoxon Signed-Rank Test was used to compare the data
within each group. A comparison of the pre-and post-test scores of both groups
revealed significant improvements in their critical thinking and analytical
thinking abilities, as well as in all sub-dimensions. In addition, it was observed
that teaching a visual arts course using the flipped learning model significantly
improved students' analytical and critical thinking abilities compared to
traditional methods. Considering all these findings, it is possible to conclude
that the flipped learning model is an effective strategy for fostering the
development of students' higher-order skills. The study concludes with several
suggestions for future research in this field.

Keywords

Flipped Learning Model, Visual Arts Education, Analytical Thinking Skills,
Critical Thinking Skills
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Introduction

To cope with the challenges of the modern world, the development of
individuals' high-level thinking skills is a key focus in today's education system.
Incorporating different teaching methods and techniques (Roca et al., 2016;
Wang & Seepho, 2017; Westhuizen & Rautenbach, 1997) and integrating
current technologies (Coleman et al., 2017; Gouseti, 2014; Lin et al., 2017) into
learning environments, as well as including interdisciplinary work (Caggy &
Fischer, 2014; Cuervo, 2018; Vidergor, 2018) when planning instructional
activities, are some of the steps taken by educators to facilitate this
development. In this context, there has been a shift away from the traditional
structure, where knowledge is presented to students in a ready-made form,
and the roles of teachers and students have been redefined. Teachers have
transitioned from being information providers to learning promoters who
actively facilitate the knowledge construction of students (Hwang et al., 2015;
Jietal, 2022).

The role of technology in transforming students from passive to active is
undeniable. Technology plays a crucial role in creating active learning
environments that are research-based, support collaboration and group work,
provide quick access to information, and allow learning at one's own pace in a
desired environment (Wang & Hitch, 2017). Flipped learning (FL) is an
instructional method that advocates restructuring the traditional classroom
dynamics and integrating technology (O’Connor et al., 2016; Zhou, 2023). This
method generally involves presenting pre-recorded instructional materials such
as explanatory videos and readings to students before face-to-face classes
(Kwon, 2021). In this way, more time can be allocated to interactive discussions
and application activities in the classroom and personalized guidance support
can be provided, leading to more effective use of time (Kwon, 2021; Murray et
al., 2015). It is expected that students who come to classes equipped with prior
knowledge will participate more actively in the lesson and engage more
effectively in activities that require higher-order thinking (Shyr & Chen, 2018).
In this context, FL has been increasingly implemented and researched in various
disciplines, such as science, mathematics, language, and medical education, in
recent years (Hao, 2016). Many educators have emphasized its positive effects
on student achievement, engagement, satisfaction, problem-solving skills, and
various higher-order thinking skills such as creativity, critical thinking, and
analytical thinking (Alamri, 2019; Chao et al., 2015; Hao, 2016; Kozikoglu, 2019;
Nouri, 2016).

One of the subjects taught in schools to enhance students' visual and spatial
skills is the visual arts (Goldsmith et al., 2016; Richards et al., 2019). Nowadays,
visual arts classes are primarily taught through teacher-centered approaches,
where students passively receive information, follow predetermined
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instructions, and apply and experience techniques through demonstrations and
practice. These traditional instructional environments often limit students'
active participation and provide insufficient opportunities to use and develop
higher-order cognitive skills, such as critically analyzing artwork, evaluating it
from different technical perspectives, and producing original works. This
problem can be addressed by incorporating active learning approaches into
visual art education. One model that can be used for this purpose is the FL
method. With this method, it is believed that student participation and
motivation levels can be increased. By allowing students to take responsibility
for their learning, their self-confidence and interest in the subject can grow,
leading to the development of higher-order thinking skills (Bryan et al., 2011;
Morris-Eyton & Pretorius, 2023). By integrating the FL method into visual arts
classes, students can allocate more time to individual practice activities in the
classroom and have opportunities to ask questions and participate in
meaningful discussions. As their cognitive skills develop, students gain a deeper
understanding of artistic techniques, historical contexts, and aesthetic
principles, enabling them to think more analytically. Consequently, they can
offer more meaningful interpretations and demonstrate a critical perspective
by expressing themselves creatively. In this context, it is necessary to
investigate the impact of the FL model in visual arts classes to enhance our
understanding of effective instructional strategies and their contribution to
students' cognitive development. Understanding the effects of the FL model on
students' higher-order thinking skills, such as analytical and critical thinking, will
provide valuable insights for developing innovative teaching programs and
practices.

1. Literature Review
1.1. Flipped Learning Model

FL is an innovative educational approach that has attracted significant
attention in recent years. This involves a reversal of the traditional classroom
model, in which students engage with instructional content independently
outside of class and then participate in collaborative activities and discussions
during in-class sessions (Hwang et al., 2015). The concept of “flipped learning”
has emerged as a response to the limitations of traditional lecture-based
teaching methods. Educators have recognized the need for a more student-
centered approach that encourages deeper understanding and critical thinking
(Chagmagqchee, 2021; Gorman, 2020). The term ‘flipped learning’ gained
popularity in the early-mid 2000s when chemistry teachers Jon Bergman and
Aaron Sams and Khan Academy founder Salman Khan contributed to its
development and spread (Tsytovich & Boronenko, 2018).

In its most basic form, in the flipped classroom model, students perform

activities outside the classroom that they would traditionally do (Asmara et al.,
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2019). In this context, out-of-class activities that students are expected to
perform are created in advance by educators and presented to them through
information and communication technologies. Out-of-class materials are
generally presented in the form of videos, PowerPoint presentations, screen
recordings, podcasts, various online content and quizzes, computer
simulations, and assignments (Nugraheni et al., 2022). By presenting the
activities before the face-to-face learning process, students are allowed to
prepare for the topic, which enables more effective use of time in the
classroom. Thus, student-centered higher-order activities, such as problem-
solving, discussion, analysis, developing a critical perspective, and exchanging
ideas, can be facilitated in the classroom (Ash, 2012). In this respect, this model
is considered important for the development of higher-order thinking skills. The
contributions of the method to the learning process, when properly
implemented, are summarized in Figure 1.
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Active participation: Students who can access learning materials before class
are prepared for the lesson. Consequently, they transcend the role of passive
listeners and actively engage in meaningful discussions.

Collaborative learning and peer interaction: In-class activities often involve
group work, tasks, and discussions, where students can share their ideas,
explore different perspectives, and learn from each other. This supports the
development of students' communication skills.

Flexibility: Students can access learning materials anytime and from anywhere
they prefer. Using commonly used learning management systems (LMS), they
can communicate with their teachers outside the classroom and ask questions.

Individualized learning: Students can learn at their own pace according to their
individual learning needs. They can review the learning materials as much as
they need. Technology-supported resources are designed to cater to different
learning styles.

Personalized and immediate feedback: With more time dedicated to one-on-
one interactions in the classroom, teachers can spend more individualized time
with their students and provide immediate feedback.

Meaningful learning: When students come to a classroom equipped with prior
knowledge, it allows for the inclusion of higher-level cognitive goals such as
problem-solving, discussion, and the development of original products. This
facilitates the students' internalization of knowledge.

Experiencing real-life situations: With the allocation of time for practical
applications, such as product development, problem-solving, and
experimental procedures in the classroom, students can transfer their
theoretical knowledge to real-life situations.

Development of digital competencies: Through interacting with technology-
supported learning materials in online learning environments, students
develop technological literacy.

Figure 1
Contributions of the FL Model to the Learning Process

Upon reviewing the relevant literature, an upward trend can be observed in
the number of national and international studies on the FL model. Examining
the conducted research, studies investigating the impact of the model on
students' academic achievements (Ahmed & Haji, 2020; Aybirdi et al., 2023;
Aydin et al., 2020; Gu & Sok, 2021; Halasa et al., 2020; Karaca & Ocak, 2017;
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Mukhlisa et al., 2021; Seitan et al., 2020; Sun & Wu, 2016; Wang, 2017),
engagement (Ali Abu-ghararah, 2020; Bergmann & Sams, 2015; Bond, 2020;
Jamaludin & Osman, 2014; Pang, 2022; Paryani & Ramadan-Jradi, 2019;
Ravandpour, 2022; Wang, 2017), and higher-level thinking skills (Day, 2018; isci
& Yazicl, 2023; Kim et al., 2017; Mas’ud & Surjono, 2018; Pardosi & Ming, 2022;
Priyaadharshini & Vinayaga Sundaram, 2018; Rehman et al., 2022; Suprapti et
al., 2021) have been encountered. Generally, these studies have focused on the
impact of the model on academic achievement. There have also been studies
examining the effects of this model on analytical and critical thinking skills
separately (Agbo, 2022; Agustini et al., 2022; Arayathamsophon et al., 2020;
Asmara et al., 2019; Fulgueras & Bautista, 2020; Kong, 2015; Phurikultong &
Kantathanawat, 2022; Yulian, 2021). However, no research was discovered that
evaluated the model's effects on two talents simultaneously. In this regard,
both the suitability of the FL model for visual arts courses and the lack of
sufficient research in this area have inspired investigations of the model's
impact on students' analytical and critical thinking skills. This study was
designed to address this gap in the literature.

1.2. Analytical and Critical Thinking Skills

Two important skills that modern learning approaches aim to develop in
individuals are analytical and critical thinking. Analytical thinking is a form of
thinking that involves breaking down a problem into its components to
understand it, explaining the causes of problems and the steps of the solution,
and critically evaluating the characteristics of two or more elements (Sternberg,
2006). This form of thinking is highly important, as it enables individuals to
understand, generate solutions, and make decisions regarding the problems
they encounter in their daily lives. Therefore, analytical thinking is one of the
fundamental skills that modern learning approaches aim to cultivate. Based on
the relevant literature, Art-In (2017) summarizes the characteristics of an
individual who can think analytically, as shown in Figure 2.
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Analyzing ideas, claims, and evidence
Making inferences using inductive and deductive reasoning
Judging and evaluating encountered situations

Solving problems and making appropriate decisions

Figure 2
Characteristics of Analytical Thinkers

Another skill that is considered significant in terms of focusing on
individuals' similar characteristics is critical thinking. Critical thinking enables
individuals to identify problems, make inferences through logical reasoning,
and make valid and reliable evaluations (Hosseini et al., 2012). Levy (1997) and
Carter (2019) define critical thinking as an active and systematic cognitive
approach that allows individuals to examine, judge, evaluate, generate
solutions, and make decisions based on valid evidence. Idol and Jones (2013)
correlated the cognitive steps of analysis, synthesis, and evaluation of Bloom's
taxonomy with critical thinking skills. Considering that these steps are at higher
taxonomic levels, it can be concluded that critical thinking demonstrates an
individual's higher-order thinking skills. Ismail et al. (2018) emphasized the
importance of individuals having critical thinking skills to solve problems they
encounter in daily life and to compete with the changes in the industrial age.

Individuals with analytical and critical thinking skills have characteristics
such as not accepting events as they are and having a questioning perspective.
Therefore, it is considered highly important for individuals to have both critical
and analytical thinking skills. Lai (2011) also emphasizes the importance of
these skills, particularly in 21st-century knowledge societies. The FL learning
method is a suitable approach to contribute to these skills. Styers et al. (2018)
examined the effects of implementing active learning strategies in flipped life
science classes on the development of student’s critical thinking skills. They
used methods and techniques that support active teaching, including process-
oriented guided inquiry learning, model building, case studies, clicker-based
think-pair-share strategies, and targeted critical thinking exercises in face-to-
face classes. The results showed that FL enhanced the students’ critical thinking
skills. Another study conducted by Day (2018) showed that students in a flipped
classroom for gross anatomy had an increase in semester average grades and
performance on higher-level analytical questions compared with students in a
traditional lecture. Other studies have also integrated FL with different teaching
techniques in different disciplines, revealing its positive effects on students'
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analytical (Arayathamsophon et al., 2020; Phurikultong & Kantathanawat,
2022) and critical thinking skills (Agbo, 2022; Munir et al., 2018; Nugraheni et
al., 2022; Park & Park, 2018; Ravandpour, 2022; Sajid et al., 2016; Smith et al.,
2018).

1.3. Visual Art Education

The visual arts course is taught at primary and secondary education levels in
our country, aiming to enable students to understand and interpret art based
on universal values, produce and evaluate artistic products, and embrace their
cultural values while respecting the values of different societies (Kilig et al.,
2019). The specific goals of the visual arts course are for students to develop
their visual perceptions, analyze and interpret works of art through
multidimensional thinking, and have a universal mindset to evaluate artistic
elements (Erkuzu & Coban, 2018; Turkkan, 2011).

The visual arts course is directly related to individuals' skills in perception,
analysis, multidimensional thinking, and critical thinking (Winner, 2007). The
ability of students to interpret works of art through multidimensional thinking
and examine them through different evaluation methods, which is among the
course's specific goals, encourages them to think deeply, ask questions, and
express their thoughts coherently and meaningfully. Aksoy and Giirbiiz (2022)
also emphasized the effectiveness of these cognitive skills, particularly
analytical and critical thinking skills, in the visual arts courses in their study.

To achieve the goals of a visual arts course and develop students' analytical
and critical thinking skills, it is crucial to incorporate instructional practices that
can foster these skills. In this context, the idea that the FL method can
contribute to students' analytical and critical thinking skills formed the basis for
this research. Upon reviewing the relevant literature, it was found that this
method has been used in a limited number of studies in the context of the visual
arts course (Crisan & Albulescu, 2018). However, no study has been found that
examined the impact of this method on the development of higher-order
thinking skills, which are highly important in visual arts courses. Therefore, this
study is considered significant in terms of demonstrating the applicability of the
FL method in the visual arts course and its relationship with critical and
analytical thinking skills, which are directly related to course objectives.

1.4. Current Study

This study aimed to examine the impact of teaching perspective topics in the
visual arts curriculum using the FL model on 10th-grade students' analytical and
critical thinking skills and to compare this impact with the traditional learning
method. The research problem for this purpose is stated as follows: "What are
the effects of using the FL model in visual arts classes on the analytical thinking
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skills and their sub-dimensions of 10th-grade students?" The hypotheses of this
study are as follows:

H1.

H2.

H3.

H4.

H5.

H6.

There are no statistically significant differences between the pre-test
scores obtained from the Analytical Thinking Scale and its sub-
dimensions for the control and experimental groups participating in the
research.

There is a statistically significant difference in research in favor of the
post-test scores compared to the pre-test scores regarding the group
obtained from the Analytical Thinking Scale and its sub-dimensions for
the control and experimental groups participating in the study.

There is a statistically significant difference in favor of the experimental
group participants in terms of the final test scores obtained from the
Analytical Thinking Scale and its sub-dimensions in comparison with the
control group participants.

There is no statistically significant difference between the pre-test
scores of the control and experimental groups in the Critical Thinking
Skill Test.

There is a statistically significant difference in favor of the post-tests in
terms of the pre-to-post-test scores of the control and experimental
groups that participated in the study, each within their groups.

There is a statistically significant difference in favor of the experimental
group in terms of the final test scores on the Critical Thinking Skills Test
between the control and experimental groups that participated in the
research.

Method

1. Research Model

In this study, one of the quasi-experimental designs, the non-equivalent
(pre-test and post-test) control group design, was used. Within the scope of the
study, one of the pre-existing classrooms in the practice school was randomly
assigned to the control group, whereas the other was assigned to the
experimental group. However, because the individuals participating in the
research could not be randomly assigned to the classrooms, the study was
considered to follow a quasi-experimental design (Creswell, 2014). The
experimental design of the study is presented in Table 1.
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Table 1

The Research Design

Group Pre-test Applied Method Post-test
. Analytical Thinking Flipped Learning Analytical Thinking
Experimental Scale for High Model Scale for High
School Students Traditional Teachin School Students
Control Critical Thinking Methods g Critical Thinking
Skills Test Skills Test

The study aimed to reduce the potential confounding effects of these
variables to a minimum by the students' socioeconomic levels being like each
other in the two classrooms and the researcher conducting the classes in both
groups, The in-class implementation phase of the research was conducted over
a total of 12 class hours, each lasting 45 minutes. During this process, in the
control group, the topic of perspective from the visual arts curriculum was
taught using traditional teaching methods through face-to-face instruction. On
the other hand, in the experimental group, the same topic was taught using the
FL model.

2. Study Group

The study population consisted of 110 10th-grade students attending a
private school in Istanbul during the 2021-2022 academic year. Likewise, the
sample for the research was composed of 50 students attending 10th grade
from the same school. The convenience sampling method was employed in the
study because the sample was selected from students attending the school
where one of the researchers was employed. The demographic characteristics
of the participants are shown in Figure 3.

Female Male
Experimental
Control
0 5 10 15 20 25
Figure 3

Demographic characteristics of the study groups
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3. Research Instruments and Processes

Two measurement tools were used for the pre-test and post-test within the
scope of the research. One is the “Analytical Thinking Scale for High School
Students," and the other is the “Achievement Test Towards Evaluating Critical
Thinking Skills."

3.1. Analytical Thinking Scale for High School Students

The Analytical Thinking Scale for High School Students was an assessment
tool developed by Ocak and Park (2020) to measure high school students' levels
of analytical thinking skills. The scale is based on a 5-point Likert scale and
consists of 24 items. The minimum possible score on the scale is 24, while the
maximum score is 120. Information regarding the subscales and their scope is
presented in (Figure 4). Cronbach's alpha coefficients for the subscales were
0.867,0.840,0.774, and 0.741, respectively. The overall reliability coefficient of
the scale was 0.908, indicating that the scale was a reliable measurement tool
(Grove & Cipher, 2019). In addition, in the validity studies conducted on the
scale, confirmatory factor analysis showed that the goodness-of-fit indices
were high, indicating that the scale was very consistent.

Problem-solving and cause-and-effect awareness
Accessing relevant information for problem-
solving

Focus on and interest in problem-related details.
Paying attention to specific details

Seeking evidence-based solutions
Thinking hypothetically

Working strategy Systematic research
(4 items) Using tables and graphs
Creativity for productivity
Figure 4

Analytical Thinking Scale Sub-Dimensions
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3.2. Achievement Test Towards Evaluating Critical Thinking Skills

The “Achievement Test Towards Evaluating Critical Thinking Skills” is a test
form developed by Egmir and Ocak (2016) to measure students' critical thinking
skills. The test includes scenarios that encompass everyday situations that
students are likely to encounter, contain facts and problems aligned with the
natural flow of life, and encourage the use of higher cognitive skills, such as
reasoning. The test consists of 25 multiple-choice questions. Since this study
was conducted with students at the 10th-grade level, a validity-reliability study
was also conducted by the researchers to determine the appropriateness of the
test for the study group. Accordingly, the test was administered to 323 students
randomly selected from various secondary schools at the 10th-grade level. The
validity-reliability procedures performed by the test developers in the original
form were applied to the data in the same manner.

Accordingly, item difficulty and discrimination indices were initially
calculated using the upper-lower group method. In this context, the group that
obtained the highest scores, representing the top 27%, and the group that
obtained the lowest scores, representing the bottom 27%, were identified to
calculate the item difficulty and item discrimination indices. Based on the
results, it was determined that the item difficulty indices ranged from 0.45 to
0.79 for all items, indicating that the items had a moderate-to-easy difficulty
level. On the other hand, ranged from 0.36 to 0.75 for all items, indicating that
the items were classified as good or very good. The KR-20 and KR-21 values for
the entire 25-item test were also determined to be 0.86 and 0.83, respectively.
Furthermore, the difficulty index for the overall test was 0.55, and the
discrimination index was 0.51. These results indicate that the test had a
moderate difficulty level and high discrimination for the sample used in the
study (Haddad & Tylee, 2013; Waltz, 2005).

4. Data Collection and Experimental Procedures

At the beginning of the study, ethical committee approval, institutional
permission, and permission for the use of data collection tools were obtained,
and informed consent forms were collected from parents and students.
Subsequently, data collection tools were administered to students as a pre-test
using Google Forms. After the pre-tests were conducted, the control group
received face-to-face instruction in the visual arts class following the traditional
learning method, while the experimental group students were provided with
access to the classroom created on Google Classroom. Participants in the
experimental group accessed interactive lesson videos on Edpuzzle, one of the
Web 2.0 tools, through their virtual classrooms. The researcher enriched the
lesson videos with open-ended questions, multiple-choice questions, and hints.
Thus, the monotony level of the videos was minimized, and an interactive

nonlinear learning environment was created. The inclusion of guiding questions
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in the videos aimed to increase students' awareness before the lesson and to
provide them with different perspectives. The content of the lesson videos was
the same as the face-to-face instruction content in the control group. The
length of the videos was determined to be between 10 and 20 minutes, by the
findings in the literature (Enfield, 2013; Petillion & McNeil, 2020; Reid, 2016).
To ensure that students completed the video lessons without skipping any
parts, the "Prevent Skipping" feature provided by Edpuzzle was activated for all
videos. The lesson videos prepared by the researcher were uploaded to
Edpuzzle at least a week before class. Sample visuals of the lesson videos used
in this study are shown in Figure 5.

Figure 5

Sample Lecture Videos

In the experimental group, in-class activities were organized by collaborative
and problem-based learning methods. In addition to the competencies
included in the existing curriculum, cognitive tasks and activities are
implemented at the levels of analysis, evaluation, and creation. In this context,
the following application activities were added to the face-to-face instruction
content in the experimental group.

40

Necmettin Erbakan Universitesi Eredli Egitim Fakiiltesi Dergisi | ISSN: 2687-1831



Exploring the Transformative Potential: Flipped Learning Unleashes Analytical and Critical Thinking in Visual
Arts

e Understand the procedure for creating perspective drawings by
analyzing them step by step.

e Comparing the use of perspective in various artistic periods
e  C(ritical evaluation of the artwork from a perspective.

e  Evaluation of the effect of perspective on adding depth and scale to a
work of art.

e  Evaluate your work from different perspectives.
e Creating perspective-based artwork.
e Using perspective to create an atmosphere and emotion in an artwork.

e  Explore other artistic media that employ perspectives and develop their
creative work.

After the six-week implementation period, the data collection tools used as
pre-tests were administered as post-tests to both groups simultaneously
through Google Forms. The experimental procedure performed in the study
groups is summarized in (Figure 6, and Figure 7):

41

Necmettin Erbakan Universitesi Eredli Egitim Fakiiltesi Dergisi | ISSN: 2687-1831



Donusturict Potansiyeli Kesfetmek: Gorsel Sanatlarda Analitik ve Elestirel Disinmeyi Gelistiren Ters-Yiiz
Ogrenme Modeli

Preparing Learning Videos
Teacher-created interactive videos, infographics, and presentations
using Web 2.0 tools like Edpuzzle, Canva, Genially, Thinkling, Prezi

Watching Videos at Home
Students watched and commented on prepared videos at home using
Web 2.0 platforms like EdPuzzle and Google Classroom.

Training and Discussions
Students watched videos, asked questions, and discussed
them.
Practiced pencil-and-paper perspective drawings.
Project-Based Learning and Group Work
Students engaged in group activities or projects to deepen their
understanding.
Shared ideas on online boards.
"Padlet" was used to create collaboration platforms.
Assessment
Students were assessed.

Group and/or individual tasks
Homework

Figure 6

Flipped Learning Mode
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Topic Presentation
The teacher used presentations, blackboards, and visual aids.
Self-Study and Exercise
The teacher helped students draw and perform training exercises.
Students completed exercises individually and continue studying at home.
Q&A and Discussions
The teacher explained concepts and answered questions.
Assessment
Q&A and written quizzes were used to grade the students.

In-Class

Out of Individual homework

Class

Figure 7
Traditional Model

5. Data Analysis

In this study, the SPSS 26 software package was used to analyze the
quantitative data. When evaluating the scores obtained from the data
collection tools, non-parametric tests were used without checking the
assumption of normality of the data because the sample size was less than 30
in both the experimental and control groups. Accordingly, the Mann-Whitney
U test was used to compare the groups, and the Wilcoxon Signed-Rank test was
used to compare the pre-test and post-test scores within each group. The
significance level was set at 0.05 for both tests.

Findings

The first hypothesis of the study is stated as “There are no statistically
significant differences between the pretest scores obtained from the Analytical
Thinking Scale and its sub-dimensions of the control and experimental groups
participating in the research.” Accordingly, the Mann-Whitney U-test results of
the analytical thinking pre-test scores of the students in the experimental and
control groups are shown in Table 2.
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Table 2

Mann-Whitney U-Test Results According to The Analytical Thinking Pre-Test
Results of The Students Who Participated in The Experimental and Control
Groups.

Dimensions Group n Mean Rank Sum of Ranks U p
imilati Experimental 25 25.00 625.00
Assimilating Xperi 30000 .808
Knowledge Control 25 26.00 650.00
Experimental 25 27.86 696.50
Attention to Detail 253.50 .251
Control 25 23.14 578.50
i Experimental 25 26.02 650.50
Inform.atlon xperl 299.50  .800
Analysis Control 25 24.98 624.50
. Experimental 25 24.28 607.00
Learning Strategy 282.00 .552
Control 25 26.72 668.00
Experimental 25 25.58 639.50
Overall 310.50 .969
Control 25 25.42 635.50

When Table 2 is examined, the findings show that there was no statistically
significant difference between the analytical thinking skills, pre-test total
scores, and sub-dimension scores of the experimental and control group
students before the application (p>.05). This situation reveals that the students
in both groups were similar in terms of their analytical thinking skill levels
before the experimental process.

Therefore, any effect of the prior analytical thinking skills of the participants
in the randomly selected research groups before the experimental study was
minimized on the final test scores, which were applied after the experiments
were conducted.

The second hypothesis of the study is as follows: “There is a statistically
significant difference in research in favor of the post-test scores when compared
to the pre-test scores regarding the group obtained from the Analytical Thinking
Scale and its sub-dimensions of the control and experimental groups
participating in the study.” Accordingly, the Wilcoxon Signed Rank Test results
are presented in Table 3, where the pretest and posttest results of the
Analytical Thinking Test of the control and experimental group students are
compared.
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Table 3

Wilcoxon Signed Rank Test Results of The Control and Experimental Groups by

the Analytical Thinking Test Pretest-Posttest Results.

Group Dimension Pre-Post n Mean Rank Sum of Ranks z p
Assimilat] Negative Rank 9 10.67 96.00
SSIMIAtNE o ogitive Rank 16 1431 229.00 1792 .073
Knowledge
Tied 0 - -
. Negative Rank 7 11.00 77.00
AentOn O positive Rank 17 13.12 223.00 2094 036"
Tied 1 - -
3 inf . Negative Rank 7 9.36 65.50
£ Imormation b giive Rank 12 1038 124.50 1200 230
o Analysis )
o Tied 6 - -
Negative Rank 8 12.19 97.50
Learning "
Positive Rank 15 11.90 178.50 -1.239 .215
Strategy
Tied 2 - -
Negative Rank 6 12.75 76.50
Overall Positive Rank 19 13.08 248.50 -2.317 .020"
Tied 0 - -
Assimilat Negative Rank 5 9.40 47.00
ssimifating o vive Rank 18 12.72 229.00 2773 .006"
Knowledge .
Tied 2 - -
A . Negative Rank 4 5.75 23.00
tteD';tt';’irl‘ ©  positiveRank 19 13.32 253.00 3503 000"
= Tied 2 - -
< nformation eEatve Rank 6 4.92 29.50
g Information . itive Rank 15 13.43 201.50 -3.001  .003°
S Analysis )
g Tied 4 - -
« ) Negative Rank 3 3.17 9.50
Learning " x
Positive Rank 21 13.83 290.50 -4.018 .000
Strategy
Tied 1 - -
Negative Rank 4 6.50 26.00
Overall Positive Rank 21 14.24 299.00 -3.674  .000"
Tied 0 - -
"p<.05

(z

When Table 3 is examined, the difference between the "Attention to Detail"
dimension scores (z =-2.094, p<.05) and the overall scores of analytical thinking
= -2.317, p<.05) in the "Analytical Thinking Scale" of the control group
students was found to be statistically significant. When the scores of the
experimental group students were examined, it was observed that there was a
statistically significant difference between the final test scores of analytical
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thinking skills and the scores of all sub-dimensions, as well as the overall scores
(p<.05). This finding demonstrates that both traditional and FL models
significantly enhance students' analytical thinking skills in the context of the
visual arts topic of perspective. When the findings are examined on a sub-
dimension basis, it is understood that the FL model contributes more to the
analytical thinking skills of students.

The statement regarding the third hypothesis of the study is as follows:
"There is a statistically significant difference in favor of the experimental group
participants in terms of the final test scores obtained from the Analytical
Thinking Scale and its sub-dimensions in comparison with the control group
participants.” Accordingly, the Mann-Whitney U-Test results showing the
analytical thinking final test scores of the experimental and control groups are
presented in Table 4.

Table 4

Mann-Whitney U-Test Results for Experimental and Control Group Students'
Analytical Thinking Final Test Scores

Dimensions Group n Mean Rank Sum of Ranks u p
imilati Experimental 25 28.40 710.00
Assimilating Xperi 240.00 157
Knowledge Control 25 22.60 565.00
i E i tal 25 31.24 781.00
Attenthn to Xperimenta 169.00 005"
Detail Control 25 19.76 494.00
i Experimental 25 30.40 760.00
Information  Exp 190.00 016"
Analysis Control 25 20.60 515.00
i E i tal 25 32.86 821.50
Learning Xperimenta 12850  .000
Strategy Control 25 18.14 453.50
Experimental 25 30.86 771.50 N
Overall 178.50 .009
Control 25 20.14 503.50
"p<.05

When Table 4 was examined, there was a statistically significant difference
in analytical thinking skills between students who learned the topic of
perspective in the visual arts through the FL model and those who learned
through the traditional education model in all the sub-dimensions except for
the “Assimilating Knowledge” sub-dimension and in the total scores (p<.05).
Considering the mean ranks for both sub-dimensions and the overall scale, it
was observed that the students in the experimental group had higher levels of
analytical thinking skills than those in the control group. This finding
demonstrates the positive impact of the FL model on students' analytical
thinking skills compared to traditional learning.
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The fourth hypothesis of the study is: "There is no statistically significant
difference between the pre-test scores of the control and experimental groups
in the Critical Thinking Skill Test." Accordingly, the Mann-Whitney U test results
based on the pre-test scores of the students in both groups on the Critical
Thinking Test are presented in Table 5.

Table 5

Mann Whitney U-Test Results Based on The Pre-Test Scores on Critical Thinking
of the Experimental and Control Group Students

Group n Mean Rank Sum of Ranks U p

Experimental 25 27.72 693.00

Control 25 23.28 582.00 257.00 280

Table 5 shows that there was no statistically significant difference between
the critical thinking skill scores of the experimental and control group students
who participated in the study before the intervention (U = 257.000, p>.05).

This situation reveals that before the experimental intervention, students in
both groups showed similarities in terms of their levels of critical thinking skills.
Therefore, the impact of the critical thinking skills the participants had
possessed before the experimental procedure has been minimized on the final
test scores to be conducted at the end.

The fifth hypothesis of the study can be stated as follows: “There is a
statistically significant difference in favor of the post-tests in terms of the pre-
test to post-test scores of the control and experimental groups who participated
in the study, each within their groups.” The Wilcoxon Signed-Rank test results
for the within-group pre-test to post-test scores of the students in the
experimental and control groups on the Critical Thinking Test are presented in
Table 6.
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Table 6

Wilcoxon Signed-Rank Test Results for The Pre-Test to Post-Test Scores on the
Critical Thinking Test of Experimental and Control Group Students

Group Pre-Post n Mean Rank Sum of Ranks z p
Negative 21.00 21.00
Rank
Control Positive 22 11.59 255.00 -3.580 .000
Rank
Tied 2 - -
Negative
Rank 0 0 .00
Experimental  Positive 24 12,50 300.00 -4.296 .000
Rank
Tied 1 - -
“p<.05

When examining Table 6, it can be observed that there was a statistically
significant difference in the critical thinking skill scores of the students in both
the experimental and control groups pre- and post-intervention. (p<.05). This
finding demonstrates that both students who learned the topic of perspective
in the visual arts through the FL model and those who learned through the
traditional education model experienced a significant improvement in their
critical thinking skills.

The sixth and final hypothesis of the study states that "There is a statistically
significant difference in favor of the experimental group in terms of the final test
scores on the Critical Thinking Skills Test between the control and experimental
groups who participated in the research." Accordingly, the Mann—Whitney U-
test results, conducted based on the pre-to post-test scores on the Critical
Thinking Test for students in both groups, are presented in Table 7.

Table 7

Mann Whitney U-Test Results for the Final Test Scores on the Critical Thinking
Skills of Experimental and Control Group Students

Group n Mean Rank Sum of Ranks U p
Control 25 20.24 506.00
181.00 .010"
Experimental 25 30.76 769.00
*p<.05
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When examining Table 7, it can be observed that there was a statistically
significant difference in the critical thinking skills scores between students who
learned the visual arts perspective through the FL model and those who learned
through the traditional education model (U =181.000, p<.05). Considering the
mean ranks it is obvious that the experimental group students had higher
average scores than the control group students in terms of their analytical
thinking skills. This finding indicates that teaching the perspective topic in the
visual arts through the FL model significantly enhances the critical thinking skills
of students compared to the traditional education model.

Discussion

The teaching of the perspective topic in the visual arts course program using
the FL model increased students' analytical thinking skills statistically
significantly more than traditional methods, as measured by total scores and all
sub-dimension scores except "Assimilating Knowledge." In this sub-dimension,
the FL method had a far greater positive effect on students' analytical thinking
skills than the traditional methods.

Perspective is a challenging subject for students, because of its emphasis on
spatial reasoning (Alkhalidi & lzani, 2017). Students must comprehend and
represent precisely three-dimensional space on a two-dimensional surface.
Realistic illustrations require precise measurements, proportions, and
observations of small details. By blending face-to-face and distance learning
methods, the FL paradigm provides an effective learning environment. In the
FL model, in which learning begins outside the classroom, students enter
classes with prior subject knowledge. This strategy improves in-class
communication and permits more efficient time management (Arnold-Garza,
2014; Megha et al., 2023). FL frees up class time for more interactive and
engaging activities, such as problem-solving, discussions, and group work
(Ahmad, 2016; Giuliano & Moser, 2016). The current investigation tested the
hypothesis that students' classroom discussions, particularly with their peers
and teachers, contribute to their assimilation of information and attention to
detail in the analysis. The flipped classroom strategy enhances self-regulated
learning skills such as goal setting, planning, and time management among
students (Jdaitawi, 2019; Linur & Mubarak, 2022). In this context, it is also
anticipated that the FL method will enhance students’ working strategies.

The study concluded that students' analytical thinking skills improved in
both flipped and traditional learning environments. This situation was not
unexpected. Face-to-face teaching methods can still play a crucial role in
students' skill development and learning experience, even in traditional
classroom settings, where technology-supported active learning approaches
may not be utilized. According to Cussler (2015), we will continue to rely on
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traditional lecture methodologies, particularly in the applied fields. In the study,
teaching perspective drawing with traditional methods in the visual arts course
significantly improved one of the sub-dimensions of students' analytical
thinking abilities, particularly the dimension of "attention to detail." To learn
and practice perspective drawings, students must observe and analyze the
details of the subject. Drawing from this perspective, students were taught to
precisely depict spatial relationships, proportions, and angles. This method
requires close attention to the subject's details, such as the positioning of lines,
the convergence of parallel lines, and the foreshortening of objects. By focusing
on these details, students develop observational skills and learn to recognize
and accurately represent the complexities of the visual world. Attention to
detail is essential for creating accurate and realistic illustrations. Developing
students' attention to detail is an inevitable outcome of this procedure. By
engaging with the perspective topic in the visual arts course, students learn to
observe, analyze, and interpret visual information more effectively, which
benefits them not only in their artistic endeavors but also in other fields that
require attention to detail and analytical problem-solving abilities. The study of
perspective in the visual arts course improves analytical reasoning by
cultivating careful observation, critical analysis, and informed decision-making
based on visual data. However, it is noteworthy that the improvement in
students' analytical thinking skills was statistically significantly higher in FL
environments than in traditional learning environments. As mentioned earlier,
while traditional approaches to developing analytical skills have their merits,
the FL approach also presents distinct advantages in supporting these skills. In
the context of FL environments, it is a common practice to furnish students with
instructional materials in advance, thereby enabling the utilization of class time
for interactive engagements, discourse, and problem-solving endeavors.
Through the utilization of active learning methodologies, students are allowed
to engage with the course materials actively and profoundly, as well as to
generate complex inquiries (Ansori & Nafi’, 2018). In addition, the assimilation
of conceptual knowledge can be efficiently utilized in real-world contexts, thus
promoting a comprehensive understanding of the topic at hand.

Similarly, in FL environments, students can progress at personalized rates.
The personalized nature of this educational experience may have contributed
to a deeper understanding of the content (Pandow et al., 2020) and a greater
development of students' cognitive skills (Birgili et al., 2021). FL also utilizes
technology to augment learning beyond the confines of the traditional
classroom environment. The incorporation of online resources, multimedia
elements, and interactive tools holds the capacity to augment students'
understanding of complex concepts (Mayer, 2014).
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According to the study’s outcomes, teaching perspective in a visual arts
course using the FL model had a statistically significant and more positive effect
on students' critical thinking skills than traditional classroom practices. This
result is consistent with previous research demonstrating that the FL model
improves students' higher-order cognitive skills, including critical thinking
(Agustini et al., 2022; Ernawati et al., 2022; Fadli et al., 2022; Fulgueras &
Bautista, 2020; Hwang et al., 2021), problem-solving (lwaniec et al., 2017;
Nederveld & Berge, 2015; Techanamurthy et al., 2020; Tung & Alissa, 2021),
and creative thinking (Aznar-Diaz et al., 2020; Hsia et al., 2021; Karyadi et al.,
2020). This result is primarily attributable to the fact that the model promotes
active learning by exposing students to a variety of learning activities inside and
outside the classroom, with the assistance of technology. However, the positive
impact of the FL model on critical thinking skills may be attributed to several
factors. Outside the class, students utilizing the FL model had access to course
materials, particularly lecture videos. Thus, they can engage with the course
material at their own pace and convenience. This circumstance may increase
students' internalization of the subject through greater depth of
comprehension. According to Xu and Shi (2018), in a flipped classroom,
students are the primary cognitive body and the active constructors of meaning
construction, thereby surpassing the limitations of traditional classrooms.
Second, in the flipped classroom, the teacher devoted more class time to active
learning techniques. To develop higher-order thinking skills, group discussions
and brainstorming were used to maximize student participation and
collaboration. Studies have demonstrated the positive effects of activities, such
as debate and idea exchange, on students' critical thinking abilities (Hosseini et
al., 2012; Kong, 2015; Pang, 2022; Yulian, 2021). Likewise, because the teacher
did not present the information in class, she was able to encourage the students
to draw more independently. Multiple studies have demonstrated that more
face-to-face communication between instructors and students, and queries
that prompt students to consider alternative perspectives, can foster critical
thinking (Chin & Osborne, 2008; Milner-Bolotin et al., 2016; Sahin Dogruer,
2023). In addition, in the group where the FL model was implemented, students
asked their teachers questions regarding topics they did not comprehend in
class or via the message section of the learning management system. This
situation, which encourages students to assume control and responsibility for
their learning, can facilitate the development of their capacity for critical
thought.

The research also improved students' critical thinking skills in traditional
classroom settings. Although it is generally acknowledged that traditional
learning environments are teacher-centered, classes can be structured to
engage students, particularly through question-and-answer and group
discussion techniques. According to McNeill and Pimentel (2010), open-ended
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guestions motivate students to compare, defend, and question their ideas
about those of others. In addition, it is expected that students who attend the
lesson attentively challenge themselves cognitively to assimilate the course
material and engage in classroom dialogue with the teacher will develop their
critical thinking skills. However, the findings of this study revealed that the
critical thinking skills of students exhibited notable improvement in FL settings
compared to traditional settings, like the enhancement observed in analytical
thinking skills. This positive outcome can be attributed to the various
advantages provided by the FL model, as highlighted in the preceding
paragraph.

Conclusion and Suggestions

This study examined the impact of the FL model and traditional teaching
methods on students' metacognitive thinking skills, specifically their critical and
analytical thinking skills, on the topic of "perspective" in visual arts class. The
results indicated that the FL model had a greater positive effect on students'
skills than the traditional teaching methods. This finding can be attributed to
the student-centered nature of the FL model, the creation of an environment
based on questioning, the transfer of knowledge conducted at home with
technology support, and the classroom providing opportunities for experiential
learning with peers and teachers, as well as fostering interactive and social
relationships. This research demonstrates that the FL model is a suitable
approach for achieving the specific objectives of visual arts education. The
results highlight the effectiveness of instructional methods and techniques
based on a constructivist approach, such as the FL model, in equipping
individuals with the necessary skills to meet the demands of the current era.
Based on the evidence presented in this and similar studies, it is expected that
the use of the FL model, which is a contemporary and suitable instructional
model for current conditions, will be given more emphasis in learning
environments, especially for enhancing higher-order thinking skills. This study
demonstrated the suitability of the FL model for visual art education. In this
context, it is necessary to move away from the traditional education model that
is based on passive learning, where knowledge transfer solely occurs from
teacher to student, and the source of information is limited to the teacher, and
instead focus on contemporary education models that prioritize originality,
inquiry, and critical and analytical approaches. The FL model, which aligns with
the needs of the modern era, promotes active student involvement and
learning through experience, rather than simply memorizing information.

Based on the results of this study, it is recommended that educators
consider implementing the FL model in different learning environments to
enhance students' higher-order cognitive skills. As this study examined the
effectiveness of FL in teaching a specific subject, further research is needed to
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expand our understanding of the potential benefits and limitations of the
method in various subject areas and with diverse student populations.

This study examined the development of students' higher-order thinking
skills using scale measurements. In future studies of a similar nature, the
development of students can be assessed using different evaluation
approaches compatible with FL, such as project-based assessments, portfolios,
and authentic assessments.

The study was limited in terms of the number of participants in the
intervention group and the duration of its implementation. It is recommended
to conduct research with larger study groups over longer periods to obtain
more generalizable results. Additionally, students' technical proficiency and
attention skills may have had a confounding effect on this study. In future
studies, these characteristics should be assessed before the intervention, and
similar-level students should be included.

The visual arts teacher generated instructional materials, including lecture
videos, for pre-lesson utilization in this research. To enhance the quality of
educational materials, it is advisable to collaborate with proficient instructional
technologists who possess expertise in creating captivating, brief, and
intellectually stimulating content.

The visual arts course is designed to facilitate the effective execution of
individual artistic applications. Active student participation in learning activities
and independent exploration of applications, such as drawing and construction,
are important. In the present context, the integration of the FL method with
virtual and augmented reality applications within the visual arts course has the
potential to capture students' attention and facilitate exceptional learning
experiences.

The FL model relies heavily on technology to deliver instructional content
outside the classroom. Therefore, educational institutions must provide
educators and students with access to and support for the appropriate
technological resources. Equal opportunities should be ensured for all
participants in terms of internet connectivity and access to digital devices. To
ensure the effective implementation of the FL method, it is recommended that
the Ministry of National Education organize professional development
programs, such as courses and workshops, to provide educators with the
requisite knowledge and skills. Furthermore, to align with the FL approach,
curricula can be expanded and revised to incorporate active learning strategies,
such as in-class activities and discussions.

Limitations
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This study was limited to a sample of 50 10th-grade students who were
receiving visual arts education in a specific high school. The study focused on
the perspective topic in a 10th-grade visual arts course and was conducted over
six weeks, comprising 12 instructional hours. It was assumed that the students
in the experimental group had the basic level of technological literacy required
by the FL model. Additionally, it was assumed that the "Analytical Thinking Scale
for High School Students" and the "Critical Thinking Skills Test" used in this
research accurately measured the participants' levels of these skills.

Author Note

Author(s) Contributions: Author 1: 70%-Research design, Method,
Literature review, Analysis, Results; Author 2: 30%-Literature review, Findings.
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