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ABSTRACT

We examined the impact of different instructional models on the cognitive, affective, and psychomotor development
of 8th-grade middle school students in the context of basketball instruction. The research was conducted with a quasi-
experimental pre-test/post-test control group design. For data collection, the Basketball Knowledge Test was used for
the cognitive domain, the Attitude Towards Basketball Scale for the affective domain, and the Basketball Fundamental
Offensive Skills Graded Scoring Key for the psychomotor domain. We carried out all study procedures at a state school
in Mersin province, selected based on suitable physical and environmental conditions, during the fall semester of the
2024-2025 academic year. The study group consisted of two different 8th-grade classes, each with 30 students. The
Jigsaw Technique, largely based on the Collaborative Teaching Model (CTM), was applied to the experimental group,
whereas the control group received instruction based on the Direct Instruction Model (DIM) (e.g., command, drills).
During the eight-week intervention, instruction in the fundamental offensive basketball skills of chest pass, shooting,
and layups was provided in physical education lessons within sports curriculum. A Mixed-Design ANOVA was used to
analyze the research data; the assumptions of normality and homogeneity of variance were tested prior to the analysis.
Comparative tests showed that Jigsaw technique produced significantly greater improvements across three domains,
namely cognitive (n2=.50), affective (n?=.68), and psychomotor (n?=.83), as compared to DIM. In conclusion, the Jigsaw
Technique, as part of the CTM, is a more effective method for supporting cognitive, affective, and psychomotor
development in basketball instruction.

Keywords: Jigsaw, cognitive domain, affective domain, psychomotor domain, collaborative learning, basketball

INTRODUCTION

approaches strengthens educational quality and efficacy
(Zipfel et al., 2023). This is a dynamic that warrants periodical

In our modern information era, a nation's educational
accomplishment is considered as a primary indicator of that
nation’s development. Quality education has been known to
spur economic growth by increasing individual productivity
and play a decisive role in social advancement, workforce
competitiveness, and intellectual progress (Barro, 2001; Hien,
2018). The rapid pace of change shifts the need for
continuous learning from an individual pursuit to a societal
and collective necessity, driven by the creativity required for
sustainable and inclusive progress (Tri et al., 2022; Kabore,
2022).

Integrating innovative methods into curricula can
broaden students’ awareness and understanding (Jach &
Carvajal, 2023), and employing diverse pedagogical

revision of educational models to prepare for future
challenges (Abramovskikh et al., 2021).

Physical education and sports training is a key domain that
demands such innovative practices. As a fundamental
component of schooling designed to support an all-round
development of students, the modern physical education
scene has become gradually more distinguished by
advancements like real-time motion tracking and
personalized pedagogical strategies (Chen & Luo, 2023; Wei
etal,, 2021).

Previous work in literature shows that model-based
teaching in physical education and sports instruction can
create positive effects on students' motivation, affective
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characteristics, cognitive development, and physical
competencies (Chu et al., 2022; Sang & Chen, 2022; Gusril et
al., 2022). Such findings also corroborate that model-based
approaches strengthen physical education and sports
practices. Although different models are preferred in
physical education and sports instruction, the Collaborative
Teaching Model (CTM) and Direct Instruction Model (DIM)
stand out among frequently chosen approaches. These sorts
of models and techniques increase students' intrinsic
motivation, support social interaction, and contribute to
physical fitness (Liu & Lipowski, 2021; Dyson, 2002).

Collaborative teaching has been reported to boost
performance by supporting physical, cognitive, social, and
affective development (Rivera-Pérez et al., 2021). It also
develops students' problem-solving skills, encourages active
learning, and contributes to social skills and academic
success (Chiu et al., 2014; Gorucu, 2016). The approach works
effectively not just within traditional classroom environments
but in online and virtual settings as well (Barreto et al., 2022;
Santosa et al., 2022). The Jigsaw Technique is a form of
collaborative teaching with students split into expert groups
based on some topic headings and students gain an in-depth
knowledge of one topic and pass the knowledge to their
group (Karacop, 2017).

Students are active in both the learner and teacher roles.
Once the students have all presented their topics, then an
exam can be administered to assess individual learning. The
method is termed "Jigsaw" because, much like a puzzle, each
student represents a unique piece, and the entire picture only
emerges once every student has mastered and shared their
portion. Research shows that the Jigsaw Technique can
increase student participation, verbal communication skills,
academic achievement, and confidence (Crone & Portillo,
2013; Phillips & Fusco, 2015).

In physical education contexts, recent studies have shown
that the Jigsaw method can enhance students’ situational
interest and moderate-to-vigorous physical activity, with
effects varying by the type of sport—supporting its relevance
for basketball instruction (Cochon Drouet et al., 2024). It also
shows that a Jigsaw Technique can change passive students
to active students, allowing them to develop verbal
communication skills and creating a positive learning
environment for students (Phillips & Fusco, 2015).

The Jigsaw Technique, one of the methods used under
the CTM umbrella, has been extensively researched in fields
such as educational sciences, medicine, and psychology, and
yet its performance in physical education and sports
instruction remain rather limited. The technique's
effectiveness across different disciplines has been proven
(Handayani et al., 2022), and increasing its adoption in
physical education and sports instruction appears necessary.
This study is unique in that it extends the application of the
Jigsaw Technique to the context of physical education and
basketball, where research is still limited, thereby addressing
a clear gap in the literature (Drouet et al., 2022).

Another model commonly preferred in physical education
and sports training, DIM can be considered to be an effective
approach for improving learning outcomes. In this model, the
teacher performs instruction through techniques such as
directing the lesson, providing explanations, skill modeling,
and giving feedback (Setiawan et al., 2020). Research shows
that DIM plays an important role in skill development in sports
like volleyball and basketball and provides positive effects in
game-based instruction (Jayantilal & O'Leary, 2017). In this
regard, researchers are investigating which of these two
models and their associated techniques will contribute more
to learning outcomes and the three developmental domains.

One of the sports considered important in skill
development, basketball can be described as an area where
cooperation and teamwork play a substantial part in physical
education and sports instruction. This sort of unity not only
helps students gain physical skills but can also provide
important contributions from social, psychological, and
educational perspectives. Students' participation in
collaborative basketball activites can add to the
development of essential life skills such as teamwork,
communication, and problem-solving.

The Jigsaw Technique, therefore, can offer important
opportunities for reinforcing teamwork skills, encouraging
active learning, increasing social interaction among students,
and developing a sense of responsibility. For Luo (2023),
implementing cooperation strategies nurtures students'
understanding of collaboration not just in physical
competencies but also in social and academic contexts, a
process which improves basketball performance while also
strengthening students' class participation and game
understanding, thus providing countless positive
contributions to the educational process (Yang et al., 2021).

Model-based approaches widely preferred in physical
education and sports instruction are expected to cover
cognitive, affective, and psychomotor domains, yet most
applications focus solely on psychomotor development (Cui
& Zhang, 2021; Sang & Chen, 2022).

For this reason, expanding instructional activities to
encompass all three developmental domains appears
important. Cognitive development, one of these
developmental domains in physical education and sports
instruction, has critical importance in supporting students'
mental skills such as attention, memory, establishing cause-
and-effect relationships, and problem-solving (Zeng et al.,
2017). Structured physical activities develop not only physical
fitness but also cognitive skills that support information
processing capacity, academic achievement, and lifelong
learning (Diamond, 2015; Egger et al., 2019). This
development is directly related to cognitive processes such
as understanding game rules, generating strategies, setting
goals, and self-regulation (Gallahue & Ozmun, 2006;
Zimmerman, 2002).

Within this frame of reference, not overlooking cognitive
components in physical education instruction is necessary for
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both students’ mental and holistic development. The
affective development domain in physical education and
sports instruction plays a fundamental role in increasing
students' intrinsic motivation, developing positive attitudes,
and strengthening social interaction skills (Chu et al., 2022;
Pujianto et al., 2020).

Team sports like basketball are known to support the
development of affective skills such as empathy, taking
responsibility, and sense of belonging (Baena-Morales et al.,
2023). In that regard, an instructional environment that
supports students' attitudes and emotional responses
transforms sport's educational function into a holistic
developmental process. The psychomotor development
domain is accepted as a multifaceted area that supports both
motor skills and cognitive processes through developing an
individual's mind-muscle coordination (Jiang et al., 2022). As
such, skills included in team sports units such as passing,
dribbling, and shooting can provide an effective tool for
developing students' hand-eye coordination, motor control,
and physical agility.

Structured teaching methods like Jigsaw contribute to
students developing both their psychomotor skills and
higher-order skills such as decision-making and problem-
solving within teams (Isa et al., 2019).

Eighth-grade middle school students are in a critical
developmental stage, open to learning due to their transition
from concrete operations to abstract thinking according to
Piaget's Cognitive Development Theory (Piaget, 1977).

Students at the Identity Achievement versus Role
Confusion stage in Vygotsky's Social Constructivism Theory
and Erikson's Psychosocial Development Theory can benefit
highly from collaborative learning environments in terms of
social interaction and identity development (Vygotsky, 1978;
Erikson, 1968).

On the other hand, Deci and Ryan's Self-Determination
Theory emphasizes that students at this level have intensified
needs for autonomy and social belonging, whereas Schmidt's
Motor Learning Approach mentions that this period is
favorable for acquiring psychomotor skills (Deci & Ryan,
2008; Schmidt & Tim, 2019).

In light of these theoretical foundations, selecting eighth-
grade students as the study group appears scientifically
meaningful for their cognitive, social-emotional, and
psychomotor development. The Jigsaw technique, belonging
to the CTM framework, supports the cognitive, affective, and
psychomotor dimensions of learning simultaneously by
increasing social interaction among students. Bandura's
(1986)

Social Cognitive Theory, Vygotsky's (1978) Constructivist
Approach, and Gardner's (2011) Multiple Intelligence Theory
form the theoretical foundation for explaining this process.
The aforementioned theories emphasize that learning is not
just individual but it involves social and multidimensional
aspects, which suggests that the Jigsaw Technique can

contribute to multifaceted development. With this
knowledge and rationale, we aimed to measure the
effectiveness of CTM-based Jigsaw technique versus
methods derived from DIM in basketball training.

In relation to this purpose, the research hypothesis (H1)
and sub-hypotheses (H2, H3, H4) were formulated as follows:

H1: The fundamental offensive basketball skills of middle
school students taught via the Jigsaw Technique will differ
significantly from those of students taught via DIM.

H2: The cognitive development of students concerning
fundamental offensive basketball skills will differ significantly
between the group taught via the Jigsaw Technique and the
group taught with DIM.

H3: Student attitudes (affective development) towards
fundamental offensive basketball skills will differ significantly
between the group taught via the Jigsaw Technique and the
group taught with DIM.

H4: The psychomotor development of students in relation
to fundamental offensive basketball skills will differ
significantly between the group taught via the Jigsaw
Technique and the group taught with DIM.

METHOD

Research Design

In our study, we used a descriptive survey model to describe
the current situation and a "pre-test post-test control group
quasi-experimental design” during the experimental process.
Although students could not be assigned randomly, existing
classes were matched to form experimental and control
groups.

The inability to make completely random assignments in
Ministry of National Education schools influenced the choice
of quasi-experimental design (Karasar, 2005; Corbetta,
2003; Matthews & Ross, 2010). This design was therefore
considered the most suitable option for educational field
research, where full randomization is often impractical, but
valid comparisons between groups can still be achieved
through pre-test and post-test applications (Karasar, 2005;
Matthews & Ross, 2010).

Measurement structures for this quasi-experimental
design are detailed in Table 1.
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Table 1. Pre-test/Post-test Control Group Experimental Design for the Basketball Unit

Groups Pre-test Intervention Post-test
Basketball Knowledge Test Basketball Knowledge Test
Basketball Fundamental Collaborati Basketball Fundamental Offensive
Offensive  Skills Graded To ahizra |veM del- Skills Graded Scoring Key
Experimental Scoring Key eaching rode
Jigsaw
Attitude Towards Basketball Technique Attitude Towards Basketball Scale
Scale
Basketball Knowledge Test Basketball Knowledge Test
Basketball Fundamental Basketball Fundamental Offensive
Offensive Skills Graded | . Skills Graded Scoring Key
Control Scoring Key nstruction

Attitude Towards Basketball
Scale

Attitude Towards Basketball Scale

During the intervention process, the Jigsaw
Technique under the CTM framework was employed
in the experimental group class, while lessons were
organized via techniques under the DIM framework
(question-answer, command, direct instruction,
demonstration) in the control group class. Before
implementation, normality tests were run and two
sections that produced the closest values were
selected. In the first lesson of each group, the
researcher and the class teacher divided the class into
five groups of six students each. The experimental
group class would operate lessons according to the
Jigsaw Technique, and the sub-topics of units with
group and group names were formed as presented in
Table 2. Each group was formed as heterogeneously

Table 2. Subtopics and Group Names for the Basketball Unit

as possible in terms of academic achievement and
gender. Before we started lessons and activities,
group leaders and group names were determined
together with the group. Whereas the main groups
were coded as basketball group 1, basketball group 2,
etc. (BG1, BG2, and so on), experts for each sub-topic
were coded as Expert Group 1, Expert Group 2, etc.
(UGT1, UG2, and so on) and each student in the group
was assigned a letter (A, B, C, D, or E). Students from
the main group who would work on the same sub-
topic formed the expert groups. Expert groups
contained 5 students each and were asked to manage
the subtopics of the basketball unit in both expert and
main formats. The described organizational
framework for group formations is presented in Table
2.

Subtopics Main Groups

Group Names Expert Groups

1. Shooting Skill

UG1 (A1, B1,C1,D1, E)

2. Free Throw Shot BG1(A1, A2, A3, A4, A5, A6) Lions UG2 (A2,B2,C2,D2, E2)
3. Chest Pass BG2 (B1, B2, B3, B4, B5, B6) Sky UG3 (A3,B3,C3,D3,E3)
4. Bounce Pass BG3 (C1,C2,C3,C4,C5,C¥6) The Blues UG4 (A4, B4,C4,D4,E4)

5. Right-hand Layup

BG4 (D1, D2, D3, D4, D5, Dé)

Champions UG5 (A5, B5, C5, D5, E5)

6. Left-hand Layup

BGS5 (E1, E2, E3, E4, E5, E6)

Mersin Power UG6 (A6, B6, C6, D6, E6)
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Study Group

We carried out the study in a public middle school in
Mersin province, which was chosen based on an
evaluation of suitable physical, environmental, and
practical conditions, during the fall semester of the
2024-2025 academic year. The research group
consisted of 60 students total from two different 8th-
grade sections, with 30 students in each section.
Before the research, convenience sampling was
preferred in determining study groups, which
included individuals who volunteered for the sampling
process (Ural & Kilig, 2005). This method was
considered appropriate because it allowed easy
access to the target group in a school setting and
ensured the voluntary participation of students, which
is often recommended for educational field studies
(Ural & Kilig, 2005).

Pre-tests were carried out to determine the
basketball knowledge levels, attitudes, and basic
offensive skills of students in two eighth-grade
sections at the school where the research was
implemented. Based on pre-test results, these
sections were assigned as experimental and control
groups by means of random assignment. In the first
week, three measurement tools were applied to
students in both groups and videos were recorded.
Only the evaluation for the psychomotor domain
scoring key was completed instantly by 3 independent
raters.

The Jigsaw groups shown in Table 2 were formed
with names chosen by students (such as Lions, Sky,
and the Blues), and each group consisted of six
students. Each student selected a subtopic and joined
an expert group. They researched the relevant topic
and received support from teachers on the topic
whereas other students performed warm-up
exercises, then transferred their expertise to their
main group.

The intervention process continued for eight
weeks under the guidance of the teacher and
researcher, with sessions taking place for two class
periods each week. In the first week, the Jigsaw
Technique was introduced, tasks were explained, and
pre-tests were administered. In the following weeks,
expert students prepared for their topics and shared
information within their groups. In the eighth week,
post-tests were administered by independent
evaluators.

Data Collection Process

Within the scope of the research, the data collection
and the experimental intervention were handled as
distinct processes during the 2024-2025 academic

year, spanning the period between September 9 and
December 15. For the planned procedures, ethical
approval was obtained from the Mersin University
Faculty of Sports Sciences Ethics Committee (Date:
22.05.2024, Decision No: 032).

Permission from the Ministry of National Education
(MEB) was granted by the Mersin Provincial
Directorate of National Education on 27.08.2024
following a review of the researcher's documentation
for compliance.

Data Collection Tools

Once the collection of parent consent forms had been
completed, data were gathered through a
demographic information form as well as three
researcher-developed tools: the Attitude Towards
Basketball Scale, the Basketball Knowledge Test, and
the Basketball Fundamental Offensive Skills Graded
Scoring Key.

Basketball Knowledge Test: The development of
the test began with the identification of learning
outcomes for the cognitive domain, which were then
linked to the discipline of basketball. Furthermore,
recent evidence indicates that the Jigsaw Technique
can effectively support learning processes in physical
education and sports sciences, reinforcing its
applicability in basketball-specific instructional
contexts (Cochon Drouet et al., 2024).

In accordance with the opinions of basketball field
experts, a table of specifications was created for the
sport. This table covered 20 topic areas derived from
the learning outcomes for the pilot test: types of
passes, shooting, layups, game rules, and
fundamental strategies and tactics. According to the
table, 12 items were at the knowledge level, 5 at the
comprehension level, and 3 at the application level.
The test was designed with four answer choices for
each question, a format based on the students' age
and developmental characteristics. A 60-item
multiple-choice test was prepared that corresponded
to the 20 topic areas in the table of specifications; this
item pool was three times the size of the 20 items
intended for the final form.

The prepared test was presented for feedback to
a language expert, who reviewed its language and
expression; to one academician with experience in
knowledge tests; and to three basketball coaches,
who reviewed its content integrity. The pilot test form
was administered in person to 678 eighth-grade
students between September 9-20, 2024.

Student responses were entered into Microsoft
Excel, where correct answers were coded as 1 and
incorrect, double, or blank answers were coded as O.
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A 60-item matrix was prepared with the coded data,
and an item analysis was executed based on the top
27% and bottom 27% of achievers in the pilot group.
The test's arithmetic mean was 40.575, the average
item difficulty was 0.676, the average discrimination
index was 0.372, and the KR-20 (Alpha) was 0.882. For
the final 20-item test, which was selected from the
item pool, the discrimination values ranged from 0.40
to 0.56, with an average discrimination value of 0.456.

The KR-20 reliability coefficient for the final test
was 0.88, and the KR-21 reliability coefficient was
0.86. These results indicate that the Basketball
Knowledge Test possesses a near-excellent level of
reliability for measuring the basketball knowledge
levels of eighth-grade students. In addition to
reliability, the Basketball Knowledge Test also
demonstrated strong evidence of content and
construct validity, as supported by expert evaluations
and item analysis procedures commonly
recommended in scale development studies (Hayton
et al,, 2004; Yong & Pearce, 2013)

Attitude Towards Basketball Scale: The researcher
developed this scale and administered it across two
distinct study groups. The development process
began with qualitative steps involving literature
review and item pool generation. Eight basketball
players participated in focus group interviews
alongside four academics specializing in scale
development, held at predetermined times to
establish the methodological framework.

Athletes (N = 25) contributed compositions about
basketball attitudes, which researchers converted
into scale items and incorporated into the item pool.
The initial 48-item pool was evaluated by experts
through an online assessment form distributed to
twenty specialists. Experts applied the Lawshe
Technique to evaluate content validity, which resulted
in removal of thirteen items and addition of three new
items, thus reducing the pool to 38 items.

The study group for Exploratory Factor Analysis
(EFA) comprised 855 eighth-grade students from
whom data were collected between September 9-15,
2024. To provide stronger evidence for the construct
validity of the EFA-derived structure, researchers
collected data from 612 eighth-grade students
between September 22-27, 2024, and performed
Confirmatory

Factor Analysis (CFA) on LISREL software.
Following assumption testing, validity and reliability
analyses constituted the quantitative phase of the
study. The scale demonstrates construct validity
through a three-factor, 14-item structure that
explains approximately 83% of the variance. The

instrument employs a 7-point rating scale (7: Strongly
Agree ... 1: Strongly Disagree). The subscales and their
reliability coefficients are Achievement (6 items, a =
.962), Interest (4 items, a =.952), and Desire (4 items,
a =.889). The overall scale reliability coefficient is a =
.853. Model fit indices demonstrate excellent
psychometric properties: (x%: 128.75, df: 74) x*/df =
1.73, RMSEA =.041, RMR =.026, NFI =.98, IFl = .99, CFI
= .99, GFl = .96, AGFI = .94. Scale scores range from
14 to 98 points.

Basketball Fundamental Offensive Skills Graded
Scoring Key: The researcher-developed Basketball
Fundamental Offensive Skills Graded Scoring Key
was analyzed through Generalizability Theory (G-
Theory).

Following a literature review, a 21-item form, with
7 items for each of three skills, was sent to experts for
their opinions. However, the form was reduced to 6
items per skill based on the expert feedback. The
resulting final form was an 18-item key covering 3
skills (passing [chest pass], shooting [free throw], and
layups) with 6 items per skill. It used a four-point rating
scale: ‘Excellent-3 Points’, ‘Good-2 Points’, ‘Poor-1
Point’, and ‘Not Observed-0 Points’. The possible
scores obtainable from the form range from O to 54.

On September 20, 2024, the three skills on the
pilot form were voluntarily performed by 40 eighth-
grade students at their school; their performances
were evaluated and recorded by 3 independent
raters. [teman item analysis, a statistical method used
to evaluate the quality of items in a test or survey, was
also utilized.

We executed a generalizability study by
employing a BxPxG (B: Person/Student, P: Rater, G:
Task/Item) design. The scores obtained from (B) the
40 students, on (G) the 18 skill-related tasks, as rated
by (P) the three raters, were fully crossed. The BxPxG
design has seven sources of variance. The estimated
variance component for persons (B) accounted for
the highest value (27.0%), and the task (G)
component produced the second-highest value
(26.2%). The lowest percentage of variance among all
main effects was attributed to raters (P) (0.1%). With
three raters, the G-coefficient was 0.93, and the Phi
coefficient was 0.88.

Based on these observations, a "decision study”
was performed for scenarios with 2, 3, 4, 5, 6, and 7
raters. However, because these scenarios produced
similar and proximate values, it was determined that
optimization was achieved with 3 raters. The scoring
key created for the three fundamental offensive skills
can adequately discriminate between differences in
skill level.
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Intervention Process

Procedure for the Experimental Group (Jigsaw): For
the students in the experimental group, the Jigsaw
interventions during lessons were realized based on
the principles of the collaborative learning method.
Each week, the students were divided into subgroups
of expert and home group members; critical
behaviors related to basketball skills were then taught
to peers by the designated expert students.

The teacher prepared the expert students in
advance by distributing weekly worksheets for the
relevant skill; during the class, these students were
then responsible for sharing the information and
leading the session. At the beginning of the lesson,

motivation was fostered through warm-up games.
Afterward, the home group members positioned
themselves in a semicircle to observe and then repeat
the expert student's demonstrations.

Throughout the activities, the teacher circulated
around the classroom to provide guidance and offer
feedback as needed. The activities were diversified
with differentiated tasks that supported intra-group
collaboration; at the end of each lesson, a period for
self-evaluation and peer feedback was held. The
process concluded in the final week with a general
review and a practical skills test. The process
described is detailed in Table 3.

Table 3. Procedural Steps Followed in the Experimental and Control Groups

Weeks Common Topic for Both DIM (Control Group) Jigsaw  (Experimental
Models Group)
Pre-test administration and Jigsaw group formation,
Week 1 Pre-test and introduction briefing via command and expert assignment, pre-
introduction techniques test
Ball handling and shooting Shooting S!(I" instruction via Transfer of. shooting
Week 2 skill demonstration-response and techniques via expert
command techniques students
Free throw training via practice Free throw practice with
Week 3 Free throw shot and repetition-focused shared learning within the
demonstration-response group
Demonstration-response and Intra-group teaching and
Week 4 Chest pass individual practice drills for observation of passing
chest pass skill techniques
. . . Bounce pass practice:
Week 5 Bounce pass Bqunce pass .lr?structlon with repetition  with  group
drills and repetitions .
guidance
Right-hand layup practice and Reinforcement of layup
Week 6 Right-hand layup correction via demonstration- practice through group
response sessions
Left-hand layup practice with _ . .
Week 7 Left-hand layup command and demonstration- IL eft h and!ayyp. interactive
earning within the group
response
Post-test administration, Practical post-test and
Week 8 Post-test and evaluation observation, and feedback- b

based evaluation

general evaluation

Procedure for the Control Group (DIM): For students
in the control group, lessons were operated based on
DIM. Throughout the intervention period, the
instructional techniques of "command,”
"demonstration-response,” and "practice drills" were
used. Each week, teacher-centered activities were
organized in a way that aligned with the designated
target behaviors for fundamental offensive basketball
skills. First, the relevant technical skill (e.g., shooting,

passing, or layups) was demonstrated to the students
by the teacher; this was followed by a practice phase.
Students, working individually or in small groups,
performed technical repetitions by following the
teacher's instructions and received immediate
feedback. As the weeks progressed, the complexity of
the skills increased, and new techniques were added
to build upon the skills acquired in previous weeks. The
process concluded with a practical skills test
administered in the final week.
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Data Analysis

The data obtained in the research were tested for
normality, and based on the results, a decision was
made to use parametric analyses. The significance
level was set at .05; the data were analyzed with
computer-assisted statistical software. A Mixed-
Design ANOVA was applied to address the three sub-
problems, and the relevant assumptions for this
analysis were tested beforehand.

As required for the use of parametric tests, the
assumption of normality was tested first. Because the
group size was greater than 50 (N = 60), the
Kolmogorov-Smirnov test was chosen. The results
showed that the scores for the Basketball Knowledge
Test Pre-test (p = .018, p < .05), the Basketball
Fundamental Offensive Skills Pre-test (p = .043, p <
.05), the Basketball Fundamental Offensive Skills
Post-test (p=.000, p<.05), and the Attitude Towards
Basketball Scale Post-test (p=.000, p<.05) were not
normally distributed (Blylkoztirk, 2018). However, in
a second normality analysis that factored in the ratio
of the skewness coefficient to its standard error, it
was determined that the Z-scores for all
measurements fell within the *3 range, which
indicated absence of severe non-normality. Thus, the
assumption of normal distribution was considered to
be satisfied (Tabachnick & Fidell, 2015).

Homogeneity of variances was measured with the
Levene test, and the error variances were found to be
equal for all measurement tools (Can, 2014). The null
hypothesis, which states that there is no significant
difference between the error variances, was
accepted (Can, 2014).

The pre-test outcomes confirmed the equality of
variances for the Basketball Knowledge Test (F =.958,

p > .05), the Basketball Fundamental Offensive Skills
Graded Scoring Key (F = .027, p > .05), and the
Attitude Towards Basketball Scale (F = 3.587, p>.05).

In light of these results, the assumptions of
normality and homogeneity of variance were deemed
to be met, and the Mixed-Design ANOVA method was
employed for the analyses.

Recent studies in physical education also
emphasize that the Jigsaw Technique promotes both
cognitive and behavioral engagement, highlighting its
relevance  for  basketball-oriented  learning
environments (Cochon Drouet et al., 2024).

RESULTS

The intervention was completed with two different
groups through two different models, namely CTM
and DIM, to determine the extent of differences in
students' learning and development across the
cognitive, affective, and psychomotor domains. Pre-
test and post-test measurements were taken from
two distinct groups: an experimental group, where the
Jigsaw Technique (a method under the CTM
framework) was applied, and a control group, where
techniques from the DIM framework were used. The
primary hypothesis (H1), which addressed all three
developmental domains, was supported. This
hypothesis stated: "The fundamental offensive
basketball skills of middle school students taught via
the Jigsaw Technique will differ significantly from
those of students taught via DIM."

Findings Related to the Cognitive Domain

The mean and standard deviation values for the
Basketball Knowledge Test for both the experimental
and control groups are presented in Table 4.

Table 4. Mean and Standard Deviation Values for the Basketball Knowledge Test

Pre-test Post-test
Group N X SD N X SD
Experimental 30 10.26 1.89 30 15.30 2.80
Control 30 6.93 2.50 30 7.93 4.44

Table 4 shows the pre-test and post-test mean (X)
and standard deviation (SD) values on the Basketball
Knowledge Test for the experimental and control
groups. For the experimental group, the pre-test
mean score was X = 10.26 (SD = 1.89), and the post-

test mean score was X = 15.30 (SD = 2.80); for the
control group, these values were X'= 6.93 (SD = 2.50)
and X = 7.93 (SD = 4.44), respectively. An increase in
scores was observed in both groups; the ANOVA
results concerning whether this change constitutes a
significant difference are presented in Table 5.
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Table 5. ANOVA Results for the Pre-test and Post-test Scores of the Basketball Knowledge Test

Source of Variance  Sum of Squares df Mean Square F P Partial n?
Between-Subjects 1372.092 59
Group 858.675 1 858.675 97.003 0.000™ .63
(Person/Group)
Error 513.417 58 8.852
Within-Subjects 517.499 60
Measurement 273.008 1 273.008 129.279 0.000™ .69
(Pre-test-Post-
test)
Group*Measurem 122.008 1 122.008 57.775 0.000*** .50
ent
Error 122.483 58 2.122
Total 1889.591 19

"0 <.001

According to Table 5, a significant difference was
found between the pre-test and post-test scores of
the students in the experimental and control groups, a
difference attributed to the interaction effect of the
group and measurement factors F(1,58) = 97.003, p <
.001, n* = .63. Regarding the main effect of
measurement, a significant difference was found
between the pre-test and post-test scores of the
students, independent of group F(1,58) = 129.279, p <
.001, n? = .69. The main effect for the different

1400

Measurement

teaching models was found to be significant F(1,58) =
57.775, p < .001, n? = .50, which indicates that the
Jigsaw Technique was more effective than the DIM in
increasing knowledge levels. The partial n? values
obtained (n? = .63 for group effect, n? = .69 for
measurement effect, and n? = .50 for interaction
effect) indicate large effect sizes according to
Cohen’s (2013) guidelines, demonstrating the strong
impact of the Jigsaw Technique compared to the
Direct Instruction Model.

Group
Experimental
Control

Figure 1. Marginal Means for the Basketball Knowledge Test Measurements

Figure 1 presents a comparative overview of the pre-
test and post-test scores for the experimental and

control groups; a marked increase in the scores for
the experimental group is evident. The effect of the
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program applied to the experimental group
manifested as a greater increase in performance
compared to the control group. Although a limited
increase was also observed in the control group, the
findings indicate that the model applied to the
experimental group was more effective. Based on the
evaluation of Table 5 and Figure 1, Hypothesis 2 was
supported.

Findings Related to the Affective Domain

The Attitude Towards Basketball Scale was
administered as a pre-test and post-test to the two
different classes involved in the study. The values for
the data obtained are presented in Table 6.

Table 6. Mean and Standard Deviation Values for the Attitude Towards Basketball Scale

Pre-test Post-test
Group N X N X SD
Experimental 30 50.56 30 65.43 8.55
Control 30 47.00 30 48.86 16.38

According to Table 6, the attitude scores of the
experimental group, where the Jigsaw Technique was
applied, increased from a pre-test mean of X'= 50.56
(SD = 13.23) to a post-test mean of X' = 65.43 (SD =
8.55). In the control group, where the DIM was applied,
these values were X'=47.00 (SD =17.28) and X = 48.86

(SD = 16.38) for the pre-test and post-test,
respectively. Although scores increased in both
groups, the significance of the difference between
the groups, in terms of the direction and magnitude of
this change, is evaluated with ANOVA results in Table
7.

Table 7. ANOVA Results for the Pre-test and Post-test Scores of the Attitude Towards Basketball Scale

Source of Sum of Squares df Mean Square F P Partial n?
Variance

Between- 26100.866 59

Subjects

Group 3040.133 1 3040.133 7.646 0.008™ 12
(Person/Group)

Error 23060.733 58 397.599

Within-Subjects 3959 60

Measurement 2100.033 1 2100.033 205.932 0.000*** .780
(Pre-test-Post-

test)

Group*Measure 1267.500 1 1267.500 124.293 0.000*** .682
ment

Error 591.467 58 10.198

Total 30059.866 19

“5<.001 “p<.01

188

©N0I®

BY SA



Uysal & Mizrak (2025) International Journal of Recreation and Sport Science, 9(2), 179-197

As shown in Table 7, a significant difference was
found between the pre-test and post-test attitude
scale scores of the experimental and control groups
F(1,58) =124.293, p <.001, n? =.68; this result indicates
that the students' attitudes changed at different rates
depending on the applied model.

In the between-groups comparison, a significant
difference was detected between the experimental
group, where the Jigsaw Technique was applied, and
the control group, where the DIM was applied F(1,58)
=7.646, p <.01, n? =.12. When the pre-test and post-
test means for all students were compared, a
significant improvement was found independent of
the model F(1,58) = 205.932, p <.001, n2=.78.

Group
Experimental
Confrol

Measurement

Figure 2. Marginal Means for the Attitude Towards Basketball Scale Measurements

Figure 2 presents a comparative overview of the
attitude scores for the experimental and control
groups; a distinct increase from pre-test to post-test
is observable for the experimental group.

The program based on the Jigsaw Technique appears
to have produced a higher level of attitude
development compared to the DIM applied in the
control group. Although a limited increase occurred in
the control group, it was concluded that the
experimental group generally showed a more

effective performance increase. When Table 7 and
Figure 2 are evaluated together, Hypothesis 3 can be
said to be supported.

Findings Related to the Psychomotor Domain

Measurements were obtained with the Basketball
Fundamental Offensive Skills Graded Scoring Key.
The results of the correlation analysis for the
independent raters who measured the students'
fundamental offensive skills in basketball are provided
in Table 8.

Table 8. Results of the Inter-rater Correlation Analysis for the Pre-test

N=60 1 2 3

Rater 1 1 .795** .808**

Rater 2 1 .978**

Rater 3 1
**p<0.01

With regard to the students' pre-test scores, high-
level, positive, and significant correlations were found

among the evaluations of the three independent
raters (raters 1and 2: r =.795; raters 2 and 3: r = .978;
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raters 1and 3: r =.808, p < 0.01). These results seem
to show a strong agreement among the raters and
demonstrate the reliability of the measurement

process. The mean and standard deviation values for
the pre-test and post-test scores are presented in
Table 9.

Table 9. Mean and Standard Deviation Values for the Basketball Fundamental Offensive Skills Graded Scoring Key

Pre-test Post-test
Group N X SD N X SD
Experimental 30 20.84 4.28 30 36.42 3.27
Control 30 15.56 4.23 30 17.41 3.88

According to Table 9, the fundamental offensive skill
scores of the experimental group, where the Jigsaw
Technique was applied, showed a significant increase
from a pre-test mean of X = 20.84 (SD = 4.28) to a
post-test mean of X'=36.42 (SD = 3.27).

The scores for the control group were X=15.56 (SD =
4.23) on the pre-test and X = 17.41 (SD = 3.88) on the
post-test, with the increase remaining more limited.

Some improvement was observed in both groups, and
the results of the statistical evaluation regarding the
direction and magnitude of the change are presented
in Table 10.

Table 10. ANOVA Results for the Pre-test and Post-test Scores of the Basketball Fundamental Offensive Skills Graded

Scoring Key
Source of Variance Sum of df Mean F P Partial n?
Squares Square
Between-Subjects 5929.996 59
Group (Person/Group) 4424.626 1 4424.626 169.462 0.000*** .75
Error 1514.370 58 26.110
Within-Subjects 3979.889 60
Measurement 2276.504 1 2276.504 45711 0.000*** .89
(Pre-test-Post-test)
Group*Measurement 1414.533 1 1414.533 284.031 0.000*** .83
Error 288.852 58 4.980
Total 9909.885 19
"5 <.001

The two different models applied for teaching
fundamental offensive basketball skills were found to
have created a significant difference between pre-
test and post-test scores F(1,58) = 284.031, p < 0.001,
n? = .83. The difference between the DIM and the
Jigsaw Technique confirms that the choice of model
produces different effects; the between-groups
difference in effectiveness is also significant F(1,58) =
169.462, p < 0.001, n?=.75. For all groups, a significant
difference was found between pre-test and post-test
scores according to the main effect of measurement

F(1,58) = 457.111, p < 0.001, n? = .89, and the
differences in increase are presented in Figure 3.
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20.00

Group

Experimental
Conkrol

Measurement

Figure 3. Marginal Means for the Basketball Fundamental Offensive Skills Graded Scoring Key Measurements

Discussion of Cognitive Domain Findings

The experimental group received instruction through the
Jigsaw Technique based on CTM, but the control group used
methods derived from DIM. Analysis results indicate that both
teaching models can produce different effects on students'
basketball knowledge. The experimental group's pre-test
mean scores (X = 10.26) showed significant improvement
compared to post-test mean scores (X'=15.30). On the other
hand, the control group displayed a smaller increase from
pre-test mean scores (X = 6.93) to post-test mean scores (X
= 7.93). Statistical analyses showed that the differences in
both groups' scores were significant (F(1-58) = 57.775, p <
0.001, Partial n2 = .50), but the Jigsaw Technique proved
more effective than DIM.

The Jigsaw Technique provided more meaningful
contributions to cognitive development while increasing
students' basketball knowledge. According to Piaget's
Cognitive Development Theory, active interaction and
assimilation processes enable students to understand what
they learn more deeply (Yildirim, 2016). The Jigsaw Technique
actively involves students in the process, facilitating
knowledge internalization (Castelli, 2022). Moreover,
providing students with continuous feedback plays a critical
role in enhancing learning permanence (Hattie & Zierer 2019).

Practices based on Johnson and Johnson's (2018)
Collaborative Learning Theory require each student to take
responsibility and actively contribute to the learning process.
In that vein, the interaction among students can be
interpreted as supporting cognitive development and
encouraging teamwork. The learning processes delivered
under expert students' leadership in Jigsaw interventions
allowed students to bear individual responsibility and acquire
deeper knowledge. Student-led Jigsaw activities provide the
rationale for supporting Hypothesis 2. Recent research in
physical education further confirms that the Jigsaw method

enhances students’ motivation and engagement in sport-
specific learning contexts, thereby reinforcing its
effectiveness for basketball instruction (Cochon Drouet et al.,
2024). However, some researchers have argued that
unguided or minimally guided learning approaches may not
always be effective, as they can impose a heavy cognitive
load on students and limit learning outcomes (Kirschner et,
al., 2006).

Field research shows that the Jigsaw Technique is more
effective than traditional teaching methods in mathematics
and English courses (Tran, 2012; Gémleksiz, 2007). In physical
education and sports instruction, the Jigsaw Technique
reportedly contributes positively to students' cognitive
development in interactive sports like basketball (Drouet et
al., 2022). However, this technique's effectiveness may vary
according to subject matter, student levels, and
implementation methods, making it important for teachers to
consider these factors. The Jigsaw Technique emerges as an
effective method for enhancing students’ cognitive
development. Nevertheless, its effectiveness may vary
across different sports, and teachers are expected to select
appropriate teaching methods by considering the
characteristics of the sport-specific unit and students' needs.

Discussion of Affective Domain Findings

In the experimental group, the Jigsaw Technique was applied
within the framework of CTM, whereas DIM was employed in
the control group. Throughout the process, pre-test and
post-test sessions were administered, and student attitude
scores, which reflect their affective characteristics towards
basketball, were assessed. As a result of the implementation
of the Jigsaw Technique, a significant increase was observed
in the affective characteristics of the 8th-grade students,
similar to the improvement in their learning performance. The
literature also emphasizes that this technique encourages
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cooperation and mutual learning among students and makes
positive contributions to individuals' affective characteristics
(Aronson & Patnoe, 1997).

The Jigsaw Technique is based on having students learn
different sub-sections of a topic and then teach this
information to their group members; this process both
increases individual responsibility and  strengthens
interaction among students. In this context, many studies
show that integration of Jigsaw methods are effective in
enhancing students' affective characteristics along with their
critical thinking skills, problem-solving competencies, and
academic achievement (Johnson & Johnson, 1999; Slavin,
2018). The research findings indicate that the Jigsaw
Technique provided an effective learning environment by
significantly  increasing students' attitudes towards
basketball.

For the 8th-grade middle school students who
participated in the study, the pre-test mean score for the
experimental group was determined to be X'= 50.56, and the
post-test mean score was X'= 65.43. The control group's pre-
test mean score was X = 47.00, and its post-test mean score
was X = 48.86. Although an increase in scores was observed
for both groups, the differences in the proportional
distribution of the increases are significant, and a significant
difference was found in the comparison of the groups' pre-
test and post-test scores (F(1,58) = 124.293, p < .001, Partial
n%=.68).

These results show that there was a significant difference
in change between the two groups in terms of attitudes
towards basketball. The implementation of Jigsaw Technique
in the experimental group produced much more pronounced
development as compared to the control group. Although the
DIM was applied in the control group and some progress was
recorded, this progress was limited in comparison to the
experimental group. The DIM, where the teacher assumes a
central role, can be effective in ensuring that basic skills are
acquired quickly and systematically (Rosenshine, 2008),
however this model can be insufficient for helping students
develop higher-order skills such as deep learning, motivation,
and creative thinking (Kirschner et al., 2006). Indeed, the
study's findings indicate that direct instruction is effective
only in transferring information and increasing affective
characteristics, but that it has limitations in situations that
require collaboration.

The analyses confirmed increases in both groups' pre-test
and post-test measurements and showed a significant
difference between the experimental group that received
Jigsaw Technique instruction and the control group that used
DIM (F(1-58) = 7.646, p < 0.01, Partial n? = .12). A significant
difference also emerged between pre-test and post-test
scores for students in both experimental and control groups
(F(1-58) = 205.932, p < 0.001, Partial n2 =.78).

These findings demonstrate that the Jigsaw Technique is
more effective than DIM in learning and affective

development. The experimental group's higher post-test
scores compared to the control group confirm that methods
derived from CTM contribute to increasing students'
motivation, participation, and learning success (Slavin, 2018).
Such learning methods may be effective in developing
students' problem-solving and analytical thinking skills by
increasing social interaction. The intense interaction among
students in Jigsaw practices is thought to be effective in
supporting Hypothesis 3.

Observations  indicate that Jigsaw  Technique
interventions in the experimental group provided a much
greater improvement in students' attitudes toward basketball
techniques. Vygotsky's Social Constructivism Theory
emphasizes the importance of social interaction among
students in the learning process and explains how these
interactions contribute to students' cognitive and affective
development (Jing, 2017; Ahioglu, 2008). Jigsaw methods
facilitated the development of positive attitudes such as
empathy, trust, and support as students continuously
provided feedback to each other in expert and practitioner
roles. This social interaction may have improved students'
attitudes toward basketball. The Jigsaw Technique emerges
as a more effective approach than traditional DIM in terms of
developing students' academic and social skills. The findings
appear to support the use of CTM-based interventions in
applied fields such as physical education and sports.

Discussion of Psychomotor Domain Findings

The development of fundamental offensive basketball skills in
students from the experimental group, which received a
CTM-based program via the Jigsaw Technique, and the
control group, where techniques based on the DIM were
applied, was evaluated with the Basketball Fundamental
Offensive Skills Graded Scoring Key. The experimental
group's pre-test mean score was X = 20.84 and rose to X =
36.42 on the post-test; in contrast, the increase in the control
group was more limited, rising from X'= 15.56 to X'= 17.41. As
a result of the repeated measures ANOVA, the group-by-
time interaction was found to be statistically significant
(F(1,58) = 284.031, p < .001, n? = .83). This finding
demonstrated that the variation in teaching method had a
strong impact on skill development.

Within the framework of Kolb’s Experiential Learning
Theory, the Jigsaw Technique is understood to be effective
because it supports students' learning through concrete
experiences and creates more permanent learning
environments via active roles and information sharing within
the group (Stocker et al., 2014; Claramita et al., 2018). The
students' acquisition of skills during the intervention process
through peer observation, guidance, and modeling points to
the effect of observational learning on motor development,
according to Bandura’s Social Learning Theory (Bird et al.,
2005; Cross et al., 2009). When the effect of the immediate
feedback given by expert students in this process is
evaluated within the scope of Schmidt’s Motor Learning and
Control Theory, it is seen that individuals improve their
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performance by developing their recall and recognition
schemas (Czyz, 2010; Lee et al., 2022). In the context of
Gardner’s Theory of Multiple Intelligences, the hands-on
implementation of activities within a group that emphasize
bodily-kinesthetic intelligence provides a more holistic
development compared to individual-centered instruction
(Shearer & Karanian, 2017; White, 2019).

These findings show that in teaching psychomotor skills,
not only is structured instruction effective, but approaches
based on social interaction and experiential learning are also
highly effective. Furthermore, in alignment with our study,
findings in the literature, such as the work of Cif¢i (2019), also
note that alternative and innovative teaching strategies allow
for a higher level of skill development compared to traditional
methods. Besides this, when students take responsibility in
the learning process and are active in the decision-making
and application stages, their development in the cognitive
and psychomotor domains is supported simultaneously. It is
thought that the contribution of the intra-group interactions
observed in the Jigsaw sessions to the students'
psychomotor skills influenced the confirmation of Hypothesis
4. In line with the obtained results, it was concluded that the
Jigsaw Technique is a pedagogically strong and effective
teaching model for cognitive and affective aspects as well as
for the acquisition of motor skills.

CONCLUSION

Research findings showed that the Jigsaw Technique applied
in physical education and sports classes was significantly
more effective than DIM-based techniques across students'
cognitive, affective, and psychomotor development domains
in the basketball unit. In the cognitive domain, the Jigsaw
Technique supported by specialization and reciprocal
teaching processes strengthened skills in structuring,
assimilating, and transferring knowledge (Slavin, 1991;
Vygotsky, 1978). At the affective level, motivational increases
based on group interaction, social support, face-to-face
interaction, and sense of achievement positively influenced
students' attitudes toward the course, self-confidence, and
communication skills (Johnson et al., 2014). Concerning
psychomotor development, students' competencies in
learning and applying fundamental basketball techniques
reached higher levels through Jigsaw interventions via active
participation, peer observation, and immediate feedback
mechanisms (Ayan, 2019).

Students who assumed both teacher and student roles in
Jigsaw interventions created group synergy (Fusaroli & Tylén,
2015) and acquired fundamental elements such as individual
responsibility and focus on common goals. They achieved
holistic development by taking the learning process beyond
mere knowledge acquisition (Darnis & Lafont, 2013). Jigsaw
sessions delivered under teacher guidance facilitated peer
learning among students, and learning outcomes deepened
through multi-perspective viewpoints (Jeppu et al., 2023).

Structured group dynamics appear to support long-term
gains by increasing students' motivation, satisfaction, and
physical participation levels (Wu, 2016). Such achievements
clearly support Hypotheses 1, 2, 3, and 4. The Jigsaw-Based
CTM, which aligns with cognitive theories and social learning
approaches, has emerged as a powerful alternative that
supports both academic and social development in physical
education and sports training settings. In practical terms,
physical education teachers can implement the Jigsaw
method in basketball lessons by forming small groups of 4-6
students, assigning each group a specific skill or tactical
component (e.g., passing, dribbling, shooting, or defensive
strategies), and then rotating the groups to share expertise.
A lesson time allocation of 10-15 minutes for expert group
study, followed by 15-20 minutes of peer teaching, has been
recommended to maximize both learning outcomes and
student engagement.

LIMITATIONS AND FUTURE DIRECTIONS

The scope of this research, which had an experimental
design, can be expanded beyond the specific study group of
8th-grade students and the basketball unit that was
implemented. However, how the Jigsaw Technique affects
different age groups and various sports disciplines should
also be investigated. Detecting the potential differences
between interventions in individual versus team sports, in
particular, will contribute to the assessment of the method
within a broader framework in the domain of sports
education. Longitudinal studies are also needed to measure
the extent to which the fundamental offensive skills taught
via the Jigsaw Technique contribute to students' cognitive,
affective, and psychomotor development in the long term.
The impact of hybrid models that use different teaching
approaches together, such as the DIM and the Jigsaw
Technique, should be measured and introduced into sports
education as innovative instructional designs.

The research was limited to a single public middle school,
so future studies with student groups from different socio-
economic and cultural backgrounds are important for
evaluating the universal applicability of the Jigsaw Technique.
The intervention was implemented in a traditional face-to-
face setting, and its transferability to digital or hybrid learning
environments is unknown. The study also did not compare the
effects of different collaborative groupings, such as
heterogeneous versus homogeneous arrangements, on
student achievement, participation, and satisfaction levels.
Exploring these variables, alongside the potential of hybrid
models that integrate DIM and Jigsaw principles, represents
a promising avenue for future studies. The Jigsaw Technique
could be an effective and innovative approach in physical
education and sports instruction; it is therefore
recommended that physical education teachers and
academic staff in the field of sports sciences incorporate this
technique into their lessons and arrange their instructional
environments to be suitable for this model.

193

©N0I®

BY _SA



Uysal & Mizrak (2025) International Journal of Recreation and Sport Science, 9(2), 179-197

Author Contributions

M.K: data collection. M.K: data analysis and original draft
preparation. M.K; M.C.C: review and editing. All authors have
read and agreed to the published version of the manuscript.

Funding

This research received no external funding.

Institutional Review Board Statement

Within the scope of the research, the data collection and the
experimental intervention were handled as distinct processes
during the 2024-2025 academic year, spanning the period
between September 9 and December 15. For the planned
procedures, ethical approval was obtained from the Mersin
University Faculty of Sports Sciences Ethics Committee
(Date: 22.05.2024, Decision No: 032). Permission from the
Ministry of National Education (MEB) was granted by the
Mersin Provincial Directorate of National Education on
27.08.2024 following a review of the researcher's
documentation for compliance.

Informed Consent Statement

Informed consent was obtained from all subjects involved in
this study.

Data Availability Statement

Datasets are available through the corresponding author
upon reason-able request.

Acknowledgments

This publication was produced from the doctoral thesis titled
‘The Contribution of the Jigsaw Technique Used in Physical
Education and Sports Lessons to the Development of Middle
School Students in Basketball,” prepared by Mehmet KARA
under the supervision of Prof. Dr. Mehmet Cagri CETIN.

Conflicts of Interest

The authors unequivocally assert that this research was
undertaken while devoid of any commercial or financial
affiliations that might be perceived as potential conflicts of
interest.

REFERENCES

Abramovskikh, N. V., Abashina, V. V., Niyazova, A. A,
Sinebryukhova, V. L., & Filippova, A. R. (2021). The
experiment of developing a system of vocational
training on the educational activity of future
teachers. £35S Web of Conferences, 297, 05015. EDP
Sciences.
https://doi.org/10.1051/e3sconf/202129105015

Ahioglu, N. (2008). Child development within the framework
of cultural-historical theory. Ankara University Journal
of Faculty of Educational Sciences (JFES), 4K1), 163-
186.

Aronson, E., & Patnoe, S. (1997). The jigsaw classroom:
Building cooperation in the classroom. Longman.

Ayan, S. (2019). Movement education. Pegem Akademi.

Baena-Morales, S., Garcia-Taibo, O., Merma-Molina, G., &
Ferriz-Valero, A. (2023). Analysing the sustainability
competencies of preservice teachers in Spain. Journa/
of Applied Research in Higher Education, 75(3), 731-
744, https://doi.org/10.1108/JARHE-03-2022-0100

Bandura, A. (1986). Social foundations of thought and action:
A social cognitive theory. Prentice-Hall.

Barreto, D., Oyarzun, B., & Conklin, S. (2022). Integration of
cooperative learning strategies in online settings. £-
Learning and Digital Media, 196), 574-594.
https://doi.org/10.1177/20427530221094232

Barro, R. J. (2001). Human capital and growth. American
Economic Review, 912), 12-17.
https://doi.org/10.1257/aer.91.2.12

Bird, G., Osman, M., Saggerson, A., & Heyes, C. (2005).
Sequence learning by action, observation, and action
observation. British Journal of Psychology, 96(3), 371-
388. https://doi.org/10.1348/000712605X47940

BuyUkoztlrk, S. (2018). Handbook of data analysis for social
sciences. Pegem Akademi.

Bandura, A. (1986). Social foundations of thought and action:
A social cognitive theory. Prentice-Hall.

Barreto, D., Oyarzun, B., & Conklin, S. (2022). Integration of
cooperative learning strategies in online settings. £-
Learning and Digital Media, 196), 574-594.
https://doi.org/10.1177/20427530221094232

Barro, R. J. (2001). Human capital and growth. American
Economic Review, 912), 12-17.
https://doi.org/10.1257/aer.91.2.12

Baena-Morales, S., Garcia-Taibo, O., Merma-Molina, G., &
Ferriz-Valero, A. (2023). Analysing the sustainability
competencies of  preservice teachers in
Spain. Journal of Applied Research in Higher
Education, 75(3), 731-744.
https://doi.org/10.1108/JARHE-03-2022-0100

Bird, G., Osman, M., Saggerson, A., & Heyes, C. (2005).
Sequence learning by action, observation, and action
observation. British Journal of Psychology, 96(3), 371-
388. https://doi.org/10.1348/000712605X47940

BuyUkoztlrk, S. (2018). Handbook of data analysis for social
sciences. Pegem Akademi.

Can, A. (2014). Quantitative data analysis in the scientific
research process. Pegem Publishing.

Castelli, D. M. (2022). Physical activity, fitness, and cognitive
function in children and adolescents. In Sport and
fitness in  children and  adolescents: A
multidimensional view. IntechOpen.
https://doi.org/10.5772/intechopen.100024

Chen, Z., & Luo, S. (2023). Evaluate teaching quality of
physical education using a hybrid multi-criteria
decision-making framework. PLOS ONE, 182),
€0280845.
https://doi.org/10.1371/journal.pone.0280845

Chiu, Y. C,, Hsin, L. H., & Huang, F. H. (2014). Orientating
cooperative learning model on social responsibility in
physical education. /nternational Journal of Research

194


https://doi.org/10.1051/e3sconf/202129105015
https://doi.org/10.1108/JARHE-03-2022-0100
https://doi.org/10.1177/20427530221094232
https://doi.org/10.1257/aer.91.2.12
https://doi.org/10.1348/000712605X47940
https://doi.org/10.1177/20427530221094232
https://doi.org/10.1257/aer.91.2.12
https://doi.org/10.1108/JARHE-03-2022-0100
https://doi.org/10.1348/000712605X47940
https://doi.org/10.5772/intechopen.100024
https://doi.org/10.1371/journal.pone.0280845

Uysal & Mizrak (2025) International Journal of Recreation and Sport Science, 9(2), 179-197

Studlies in Education, 34), 3-13.
https://doi.org/10.5861/ijrse.2014.721

Chu, Y., Chen, C., Wang, G., & Su, F. (2022). The effect of
education model in physical education on student
learning behavior. Frontiers in  Psychology, 13,
944507. https://doi.org/10.3389/fpsyq.2022.944507

Cochon Drouet, O., Margas, N., Cece, V., & Lentillon-
Kaestner, V. (2024). The effects of the jigsaw method
on students’ physical activity in physical education:
The role of student sex and habituation. Furopean
Physical ~ Education Review, 30(1), 85-104.
https://doi.org/10.1177/1356336X231183530

Cohen, J. (2013). Statistical power analysis for the behavioral
sciences. Routledge.
https://doi.org/10.4324/9780203771587

Cifci, F. (2019). The effect of portfolio assessment-supported
instruction in physical education and sports lessons on
students’  basketball  knowledge and  skills
[Unpublished doctoral dissertation]. Mersin University.

Claramita, M., Ekawati, F. M., Gayatri, A., Istiono, W., Sutomo,
A.H., Kusnanto, H., & Graber, M. A. (2018). Preparatory
graduate professional training in general practice by
using the “experiential learning” framework. Asia
Pacific Family Mediicine, 1A0), 1-13.
https://doi.org/10.1186/s12930-018-0043-3

Corbetta, P. (2003). Social research: Theory, methods, and
techniques. SAGE Publications.

Crone, T. S., & Portillo, M. C. (2013). Jigsaw variations and
attitudes about learning and the self in cognitive
psychology. 7eaching of Psychology, 40(3), 246-251.
https://doi.org/10.1177/0098628313487452

Cross, E. S., Kraemer, D. J., Hamilton, A. F. D. C., Kelley, W. M.,
& Grafton, S. T. (2009). Sensitivity of the action
observation network to physical and observational
learning.  Cerebral Cortex, 192), 315-326.
https://doi.org/10.1093/cercor/bhn083

Cui, H, & Zhang, Z. (2021). A cooperative multi-agent
reinforcement learning method based on
coordination degree. /EEE Access, 9, 123805-123814.
https://doi.org/10.1109/ACCESS.2021.3109264

Czyz, S. H. (2010). Motor schema development in constant
practice: The gradient in bimanual juggling with three
balls. Perceptual and Motor Skills, 7710(3), 901-915.
https://doi.org/10.2466/pms.110.C.901-915

Darnis, F., & Lafont, L. (2013). Cooperative learning and dyadic
interactions: Two modes of knowledge constructionin
socio-constructivist settings for team-sport teaching.
Physical Education and Sport Pedagogy, 2(5), 459-
473. https://doi.org/10.1080/17408989.2013.803528

Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: A
macrotheory of human motivation, development, and
health. Canadian  Psychology =~/  Psychologie
Canadienne, 493), 182-185.
https://doi.org/10.1037/a0012801

Diamond, A. (2015). Effects of physical exercise on executive
functions: Going beyond simply moving to moving
with thought. Annals of Sports Medicine and
Research, A1), 1011.

Drouet, O. C,, Lentillon-Kaestner, V., Roure, C., & Margas, N.
(2022). The role of the type of sport in the effects of
the jigsaw method on students’ motivation and
moderate to vigorous physical activity in physical
education. Journal of Teaching in Physical Education,
422), 301-312. https://doi.org/10.1123/jtpe.2021-
0253

Dyson, B. (2002). The implementation of cooperative learning
in an elementary physical education program. Journal
of Teaching in Physical Fducation, 221), 69-85.
https://doi.org/10.1123/jtpe.22.1.69

Egger, F., Benzing, V., Conzelmann, A., & Schmidt, M. (2019).
Boost your brain, while having a break! The effects of
long-term cognitively engaging physical activity
breaks on children’s executive functions and
academic achievement. PLOS ONE, 74(3), e0212482.
https://doi.org/10.1371/journal.pone.0212482

Erikson, E. H. (1968). /dentity: Youth and crisis. W. W. Norton &
Company.

Fusaroli, R., & Tylén, K. (2015). Investigating conversational
dynamics: Interactive alignment, interpersonal
synergy, and collective task performance. Cognitive
Science, 40(1), 145-171.
https://doi.org/10.1111/cogs.12251

Gallahue, D. L., & Ozmun, J. C. (2006). Understanding motor
developoment:  Infants, children,  adolescents,
adults (6th ed.). McGraw-Hill.

Gardner, H. E. (2011). Frames of mind: The theory of multijple
intelligences. Basic Books.

Gomleksiz, M. N. (2007). Effectiveness of cooperative
learning (Jigsaw Il) method in teaching English as a
foreign language to engineering students (Case of
Firat University, Turkey). European Journal of
Engineering Education, 325), 613-625.
https://doi.org/10.1080/03043790701433343

Gorucu, A. (2016). The investigation of the effects of physical
education lessons planned in accordance with the
cooperative learning approach on secondary school
students' problem-solving skills. Educational Research
and Reviews, 7110), 998-1007.
https://doi.org/10.5897/ERR2016.2750

Gusril, W. R., Komaini, A., Chaeroni, A., & Kalsum, U. (2022).
The effect of physical activity-based physical
education learning model in the form of games.
International Journal of Education, Learning and
Development, 10(7), 44-55.*

Handayani, M. S., Widana, I. K. W., & Febiyanti, N. W. (2022).
Jigsaw in teaching reading for elementary school
students. 7The Art of Teaching English as a Foreign
Language, ), 19-24.
https://doi.org/10.36663/tatefl.v3i1.171

Hattie, J., & Zierer, K. (2019). Visible learning insights.
Routledge. https://doi.org/10.4324/9781351002226

Hayton, J. C., Allen, D. G., & Scarpello, V. (2004). Factor
retention decisions in exploratory factor analysis: A
tutorial on parallel analysis. Organizational Research
Methods, A2), 191-205.
https://doi.org/10.1177/1094428104263675

195

©N0I®

BY SA


https://doi.org/10.5861/ijrse.2014.721
https://doi.org/10.3389/fpsyg.2022.944507
https://doi.org/10.1177/1356336X231183530
https://doi.org/10.4324/9780203771587
https://doi.org/10.1186/s12930-018-0043-3
https://doi.org/10.1177/0098628313487452
https://doi.org/10.1093/cercor/bhn083
https://doi.org/10.1109/ACCESS.2021.3109264
https://doi.org/10.2466/pms.110.C.901-915
https://doi.org/10.1080/17408989.2013.803528
https://doi.org/10.1037/a0012801
https://doi.org/10.1123/jtpe.2021-0253
https://doi.org/10.1123/jtpe.2021-0253
https://doi.org/10.1123/jtpe.22.1.69
https://doi.org/10.1371/journal.pone.0212482
https://doi.org/10.1111/cogs.12251
https://doi.org/10.1080/03043790701433343
https://doi.org/10.5897/ERR2016.2750
https://doi.org/10.36663/tatefl.v3i1.171
https://doi.org/10.4324/9781351002226
https://doi.org/10.1177/1094428104263675

Uysal & Mizrak (2025) International Journal of Recreation and Sport Science, 9(2), 179-197

Heneghan, M., Cronin, M., & McCabe, A. (2020). Improved
student outcomes through use of direct instruction in
the laboratory. International Journal of Research, X6),
13-23.

Hien, P. V. (2018). Public investment in education and training
in Vietnam. International Education Studies, 1X7),
106-115. https://doi.org/10.5539/ies.v1In7p106

Isa, C. M. M., Joseph, E. O., Saman, H. M., Jan, J., Tahir, W., &
Mukri, M. (2019). Attainment of program outcomes
under the psychomotor domain for civil engineering
undergraduate students. /International Journal of
Academic Research in Business and Social Sciences,
A13), 107-122. https://doi.org/10.6007/IJARBSS/v9-
i13/6807

Jach, E. A, & Carvajal, C. N. (2023). Evaluating the
effectiveness of UndocuAlly trainings: A case example
in the state of New York. New Directions for Higher
Education, 203, 109-
123. https://doi.org/10.1002/he.20475

Jayantilal, K., & O’Leary, N. (2017). (Reinforcing) factors
influencing a physical education teacher’s use of the
direct instruction model teaching games. European
Physical ~ Education Review, 234), 392-411.
https://doi.org/10.1177/1356336X16652081

Jeppu, A. K., Kumar, K. A, & Sethi, A. (2023). “We work
together as a group”™ Implications of jigsaw
cooperative learning. BMC Medlical Education, 23X1),
734. https://doi.org/10.1186/s12909-023-04655-y

Jiang, J., Wy, S., & Zhang, S. (2022). Design and research of
VR basketball teaching system based on embedded
intelligent sensor. Journal of Environmental and Public
Health, 2022, 3688596.
https://doi.org/10.1155/2022/36885%96

Jing, S. (2017). Compare and contrast of constructivism and
community of practice. In3rd International
Conference on Social Science, Management and
Economics (SSME). Atlantis Press.
https://doi.org/10.2991/ssme-17.2017.103

Johnson, D. W., & Johnson, R. T. (1999). Cooperative learning
and assessment. Allyn & Bacon.

ohnson, D. W., & Johnson, R. T. (2018). Cooperative learning:
The foundation for active learning. In Active learning—
Beyond the future (pp. 59-71).

Johnson, D. W., Johnson, R. T., & Smith, K. A. (2014).
Cooperative learning and individual  student
achievement in secondary schools. In Secondary
schools and cooperative learning (pp. 3-54).
Routledge.

Kabore, A. (2022). Historical analysis of bilateral and
multilateral cooperation agencies’ interventions in
education and training in Burkina Faso from 1960 to
2015. International Journal of Education, Culture and
Society, A4), 169-179.
https://doi.org/10.11648/].ijlecs.20220704.17

Karacop, A. (2017). The effects of using jigsaw method based
on cooperative learning model in the undergraduate
science laboratory practices. Universal Journal of
Educational Research, 53), 420-434.
https://doi.org/10.13189/ujer.2017.050310

Karasar, N. (2005). Scientific research method (Original work
published in Turkish as Bilimsel arastirma yontemi).
Nobel Publishing.

Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why
unguided learning does not work: An analysis of the
failure of discovery learning, problem-based learning,
experiential learning and inquiry-based
learning. Educational Psychologist, 41%2), 75-86.
https://doi.org/10.1207/s15326985ep4102 1

Lee, Y. F., Altschuld, J. W., Chiang, F. S., Yue, C. S. J., Sung, H.
T., & Chang, C. H. (2022). Effects of augmented
feedback with error self-estimates on vocational high
school students’ motor skill learning. Vocations and
Learning, 15(1), 1-20. https://doi.org/10.1007/s12186-

021-09269-y

Liu, T., & Lipowski, M. (2021). Influence of cooperative learning
intervention on the intrinsic motivation of physical
education students—A meta-analysis within a limited
range. /nternational  Journal of  Environmental
Research and Public Health, 78(6),
2989. https://doi.org/10.3390/ijerph18062989

Liu, W. (2022). Analysis on the effectiveness of PE FCT model
based on cooperative learning model. Wireless
Communications and Mobile Computing, 2022,
7955813. https://doi.org/10.1155/2022/7955813

Luo, H. (2023). Cooperative learning strategy in college
basketball training and teaching. Science, A8), 1551-
1555. https://doi.org/10.11648/j.science.20230708.17

Matthews, R., & Ross, E. (2010). Research methods: A
practical guide for the social sciences.Pearson
Education Ltd.

Oliveira, P. S., van Munster, M. D. A,, de Souza, J. V., &
Lieberman, L. J. (2019). Adapted physical education
collaborative consulting: A systematic literature
review. Journal of Teaching in Physical Education,
3942), 165-175. https://doi.org/10.1123/jtpe.2019-
0026

Phillips, J., & Fusco, J. (2015). Using the jigsaw technique to
teach clinical controversy in a clinical skills course.
American Journal of Pharmaceutical Fducation, 7%6),
90. https://doi.org/10.5688/ajpe79690

Piaget, J. (1977). The development of thought: Equilibration of
cognitive structures (A. Rosin, Trans.). Viking.

Pujianto, D., Insanistyo, B., & Sutisyana, A. (2020, August).
Using cooperative learning to teach team game
tournament structure in learning physical education
and sports. In st Progress in Social Science,
Humanities and Education Research Symposium
(PSSHERS 2079)(pp. 309-314). Atlantis Press.
https://doi.org/10.2991/assehr.k.200824.072

Rivera-Pérez, S., Fernandez-Rio, J., & Gallego, D. I. (2021).
Uncovering the nexus between cooperative learning
contexts and achievement goals in physical
education. Perceptual and Motor Skills, 1284), 1821-
1835. https://doi.org/10.1177/00315125211009390

Rosenshine, B. (2008). Five meanings of direct instruction.
Center on Innovation and Improvement, 1-10.

Sang, Y., & Chen, X. (2022). Human—-computer interactive
physical education teaching method based on speech

196


https://doi.org/10.5539/ies.v11n7p106
https://doi.org/10.6007/IJARBSS/v9-i13/6807
https://doi.org/10.6007/IJARBSS/v9-i13/6807
https://doi.org/10.1002/he.20475
https://doi.org/10.1177/1356336X16652081
https://doi.org/10.1186/s12909-023-04655-y
https://doi.org/10.1155/2022/3688596
https://doi.org/10.2991/ssme-17.2017.103
https://doi.org/10.11648/j.ijecs.20220704.17
https://doi.org/10.13189/ujer.2017.050310
https://doi.org/10.1207/s15326985ep4102_1
https://doi.org/10.1007/s12186-021-09269-y
https://doi.org/10.1007/s12186-021-09269-y
https://doi.org/10.1155/2022/7955813
https://doi.org/10.11648/j.science.20230708.17
https://doi.org/10.1123/jtpe.2019-0026
https://doi.org/10.1123/jtpe.2019-0026
https://doi.org/10.5688/ajpe79690
https://doi.org/10.2991/assehr.k.200824.072
https://doi.org/10.1177/00315125211009390

Uysal & Mizrak (2025) International Journal of Recreation and Sport Science, 9(2), 179-197

recognition engine technology. Frontiers in Public
Health, 10, 941083.
https://doi.org/10.3389/fpubh.2022.941083

Santosa, M. H., Ivone, F. M., Jacobs, G. M., & Flores, J. C.
(2022). Student-to-student cooperation in virtual

learning without breakout rooms. Beyond Words,
70(1), 70-82.

Schmidt, R., & Tim, L. (2019). Motor learning and performance:
From principles to application. Human Kinetics.

Setiawan, A., Kharisma, Y., & Yohan, S. (2020). The effect of
direct instruction learning model on the underpass
learning outcome in volleyball. Jurnal Pendidikan
Jasmani dan Olahraga, %2), 143-150.*

Shearer, C. B., & Karanian, J. M. (2017). The neuroscience of
intelligence: Empirical support for the theory of
multiple intelligences? 7rends in Neuroscience and
Education, 6, 211-
223. https://doi.org/10.1016/].tine.2017.02.002

Slavin, R. E. (1991). Student team learning: A practical guide to
cooperative learning. National Education Association
Professional Library.

Slavin, R. E. (2018). Educational psychology: Theory and
practice. Pearson.

Stocker, M., Burmester, M., & Allen, M. (2014). Optimisation of
simulated team training through the application of
learning theories: A debate for a conceptual
framework. BMC  Medical  Education, 74(1),
69. https://doi.org/10.1186/1472-6920-14-69

Tabachnick, B. G., & Fidell, L. S. (2015). Using multivariate
statistics. Nobel Publishing.

Tran, V. D. (2012). Effects of cooperative learning on students
at An Giang University in Vietnam (Doctoral
dissertation). La Trobe University.

Tri, N. M., Ngoc, L. Q., & Dung, N. T. (2022). Education and
training development: The case of Ho Chi Minh City,
Vietnam. International Journal of Health Sciences,
4(1), 438-448.

Ural, A, & Kilig, i. (2005). The research process and data
analysis with SPSS . Detay Publishing.

Vygotsky, L. S. (1978). Mind in society: The development of
higher psychological processes. Harvard University
Press.

Vygotsky, L. S., & Cole, M. (1978). Mind in society:
Development of higher psychological
processes. Harvard University Press.

Wei, S., Huang, P., Li, R, Liu, Z., & Zovu, Y. (2021). Exploring the
application of artificial intelligence in sports training: A
case study approach. Complexity, 2027 1-
8. https://doi.org/10.1155/2021/5528892

White, A. L. (2019). Editor’s note: Is the multiple intelligences
theory a research-based theory or a story with a

positive message? Southeast Asian Mathematics
Education Journal, X1), 57—-64.

Woo, W. H. (2016). Using Gagne’s instructional model in
phlebotomy  education. Advances in  Medical
Education and Practice, 7 511-516.
https://doi.org/10.2147/AMEP.S105180

Yang, C., Chen, R., Chen, X., & Lu, K. H. (2021). The efficiency
of cooperative learning in physical education on the
learning of action skills and learning motivation.
Frontiers n Psychology, 2, 717528.
https://doi.org/10.3389/fpsyg.2021.717528

Yildinm, Y. (2016). A sociological analysis attempt on Piaget’s
and Vygotsky's cognitive development theories from
the perspective of the sociology of education. Bartin
University Journal of Faculty of Education, 52), 617-
628.

Yong, A. G., & Pearce, S. (2013). A beginner’s guide to factor
analysis:  Focusing on  exploratory  factor
analysis. 7utorials in Quantitative Methods for
Psychology, A2), 79~
94, https://doi.org/10.20982/tgmp.09.2.p079

Zeng, N., Ayyub, M., Sun, H., Wen, X., Xiang, P., & Gao, Z.
(2017). Effects of physical activity on motor skills and
cognitive development in early childhood: A
systematic review. BioMed Research International,
2017,

2760716. https://doi.org/10.1155/2017/2760716

Zimmerman, B. J. (2002). Becoming a self-regulated learner:
An overview. Theory Into Practice, 412), 64-70.
https://doi.org/10.1207/s15430421tip4102 2

Zipfel, N., de Wit, M., Snippen, N. C., Bosma, A. R., Hulshof, C.
T. J., de Boer, A. G. E. M,, & Van der Burg-Vermeulen,
S. J. (2023). Improving person-centered occupational
health care for workers with chronic health conditions:
A feasibility study. BMC Medical Education, 23),
224, https://doi.org/10.1186/s12909-023-04226-y

197

©N0I®

BY SA


https://doi.org/10.3389/fpubh.2022.941083
https://doi.org/10.1186/1472-6920-14-69
https://doi.org/10.1155/2021/5528892
https://doi.org/10.2147/AMEP.S105180
https://doi.org/10.3389/fpsyg.2021.717528
https://doi.org/10.20982/tqmp.09.2.p079
https://doi.org/10.1155/2017/2760716
https://doi.org/10.1207/s15430421tip4102_2
https://doi.org/10.1186/s12909-023-04226-y

