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Abstract This study aims to examine the effect of the integration of the project-based learning (PjBL) model and the
inclusive teaching style on freestyle swimming skills. This research is an expanent with a nonequivalent control group
design. A total of 73 students were involved in the study and were divided into two groups, namely the experimental group
and the control group. The experimental group was given a learning treatment using the integration of the PjBL teaching
model and an inclusive teaching style, while the control group used traditional learning or Direct Instruction (DI). The
intervention was carried out for eight weeks with face-to-face meetings between lecturers and students once a week according
to the lecture schedule. Both experimental and control groups received 100 minutes of face-to-face teaching, 120 minutes of
independent assignments, and 120 minutes of structured assignments. There are two instruments used to measure freestyle
swimming skills, namely the 50-meter-freestyle swim test and the observation sheet of the experimental process. Descriptive
analysis, data requirements tests, and t-tests were used to analyze research data. The findings of the study show that teaching
by using the PjBL and inclusive teaching models as well as teaching by using traditional methods (DI) both have a positive
effect and can improve students' freestyle swimming skills (p <0.05). Even so, there is a significan@@flifference between the
experimental and control groups as evidenced by the Z-value of -5.275 and the Sig. 0.000 (p <0.05). The experimental group
that was taught by using the integration of the PjBL and inclusive teaching models appeared to have higher learning
outcomes.
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1. Introduction

Based on my ten-year experience of teaching freestyle swimming, teaching freestyle swimming can be described as
follows. (1) Students' independence in learning or practicing is still low. Studying is done for only 100 minutes (two hours of
lectures), that is, when the lecture is in progress. (2) Students do not yet understand how to learn or practice effectively,
namely in accordance with the characteristics of their own abilities. Learning or exercises carried out by students tend to
imitate what is seen and done by teachers or other students. Students do not understand what material is suitable and safe for
their safety. (3) The time the students spend on participation in learning or practicing every week is limited. (4) The learning
process in courses does not involve the full role of students in solving their own learning problems, so the learning process
during one semester is less meaningful and does not bring results according to the expectations of learning objectives.

With the problem of teaching freestyle swimming above, we have reviewed various alternative solutions from learning the
findings of the research related to the effectiveness of teaching freestyle swimming. We explored international scientific
reference search engines such as ScienceDirect, DOAJ, EBSCO, and a national scientific publication search engine called
“Garba Reference Digital (Garuda)” using the keywords “effectiveness of freestyle swimming teaching,” “freestyle
swimming training,” and "teaching freestyle swimming" from 2015 to 2022 received two major research themes, namely (1)




research related to improving freestyle swimming skills using teaching or training models or methods (see for example [1],
[2],and(2) research on improving swimming skills by applying various teaching media (see for example [3].]4].[5].[6]. Even
so, when we analyzed more deeply, we did not find any alternative solutions related to the problems we encountered in the
field.

The research above tends to produce findings that have a single impact, namely on the hard skill aspect, while the soft skill
aspect has not been touched. In fact, soft skills such as independence, discipline, responsibility, and toughness to continue
learning are important foundations for students in the future. Based on this, arises the question of how to teach freestyle
swimming skills that are able to make students independent and understand what is learned according to their abilities.

We are of the view that a teaching innovation is needed to answer the questions above in addition to solving the problems
we encounter in the field. Integrating the project-based learning (PjBL) model with an inclusive teaching style, which we
value, can be an alternative solution and innovation in the teaching of freestyle swimming. The PjBL teaching model is a
teaching pattern that educates students to obtain learning objectives by being directly involved in the stages of leaming by
doing assignments in a scheduled and controlled manner in the form of completing teaching products [7]. This means PjBL is
not learning what is told and is fixated on procedures and instructions from teachers; so the active role of teaching shifts from
teachers to students. Teachers only act as facilitators and motivators in the teaching-learning process. The advantage of the
PJjBL teaching model in teaching is that it provides students with opportunities to solve their own learning problems by
communicating and collaborating with friends in their groups. In the long run, the PjBL teaching model will make students
trained and educated independently to be able to learn to realize their learning goals. Studies that test PjBL tend to find
positive results in relation to student learning outcomes [8][9]12].

In contrast to PjBL, the inclusive teaching style is the teaching that refers to the theory of Mosston & Ashworth [11]. In
theory, they explain that inclusive teaching is teaching that presents a variety of materials in the form of various difficulties
for students. Inclusive teaching aims to facilitate a wide variety of student competency characteristics, so that in learning,
students can determine the level of difficulty in their leaming [12]. Studies that examine inclusive teaching styles tend to find
positive results when associated with aspects of student learning and psychological outcomes (see for example [13],[14],[15].

With this underslamdinwe are of the view that integrating the PjBL teaching model with an inclusive teaching style can
be a solutive innovation in improving students' freestyle swimming skills. The use of these two models in one unit will
complement each other and perfect the stages of the teaching process. The PjBL teaching model highlights learning
achievement products accompanied by a schedule for the achievement of learning outcomes, while the inclusive teaching
style highlights the diversity of learning material difficulties accompanied by the freedom of students to choose their load and
learning method. Thus, the integration of the two models is expected to improve not only hard skills (increased learning
outcomes) but also soft skills (creative attitude, independent learning, motivation, and self-confidence). Schematically, the
integration of the PjBL teaching model and the inclusive teaching style is presented in Table 1 below.

Table 1. Integrating PiBL teaching model with inclusive teaching style

Project-Based Learning Model [7] Inclusive Teaching Style [14,19] Innovation Model
Determining basic questions Diagnostic Assessment Diagnostic Assessment
o . L . o Determining objectives and
Designing product planning Determining teaching objectives L .
designing product planning
. . Designing various teaching material Designing various teaching
Arranging product-making schedule o A
difficulties material difficulties
Monitoring project activeness and . . . Arranging product-making
Demonstrating and teaching practice
development schedule
. . . Practicing and monitoring project
Testing the result Teaching process feedback
development
Teaching result feedback Teaching process feedback

Learning experience evaluation
Learning experience evaluation

Until now, the integration of the two models (PjBl and inclusive teaching models) has never been carried out by scientists.
Therefore, this study will be a pioneer in integrating the two teaching models used in overcoming problems in the teaching of
swimming. For this reason, the aim of this study is to examine the effect of the integration of the PjBL and inclusive teaching




models on freestyle swimming skills.

2. ]ﬂaterials and Method
2.1. Ethical Clearance

Thc protocol of the study was approved by the Health Research Ethics Committee with the number 145/KEPK/2022.
Information about the study was explained to the students; objectives, dalalleclion steps, timing of research study, and
benefits of participation in the research project were given to the students. All respondents were requested to provide the
written informed consent before participating in this study.

2.2. Research Design

This type of research used to examine the effect of the integration of the PjBL and inclusive teaching models on freestyle
swimming skills is a quasi-experiment with a nonequivalent control group design. With this design, there are two groups in
this study, namely the experimental group and the control group [17]. In the experimental design, this design is seen as a
better design because there is a comparison group and there is a pretest and posttest [21 22].

2.3. Participants

The research participants are students of the Physical Education Study Program, Faculty of Teacher Training and
Education, Lambung Mangkurat University, Banjarmasin, South Kalimantan, Indonesia. The criteria for participants in this
study are (1) students who program aquatic basics courses in even semesters, and (2) students who are physically and
mentally healthy. Based on these criteria, three classes with a total of 120 students become the subjects of this research. To
determine the experimental group and the control group, we did not randomize individuals but we randomized groups. The
group random technique is used if the characteristics of each existing class (three classes) are not much different [19].
Based on this, one class with 37 students was established as the experimental group and one class with 36 students as the
control group, thus totaling 73 students. Of the 73 students, 57 are males and 16 are females. Their age ranges from 19 to
20 years.

2.4. Experimental Procedures

Our research procedure is divided into three stages, namely (1) the pre-test or diagnostic test stage, (2) the treatment
stage, and (3) the post-test stage. At the pre-test or diagnostic test stage, all students who are the study sample underwent a
pre-test in 50-meter freestyle swimming skills. The result of this pre-test was used as comparative data after the research
series was completed.

At the second stage, namely giving treatment, we tested the PJBL teaching model with an inclusive teaching style. The
experimental group was given a learning treatment using the integration of PJBL and inclusion teaching models. The
following are the stages of the procedure used in this study: (1) diagnostic assessment, (2) determining goals and designing
product plans, (3) designing a variety of learning material difficulties, (4) arranging product-making schedules, (5)
practicing and monitoring project development, (6) feedback on the teaching process, and (7) evaluation of learning
experiences. In terms of difficulty levels, we divide learning materials into six levels as presented in Table 2.

Table 2. Difficulty Level of Swimming Practice

No Swimming Difficulty Level | Materials
| Level 1 Difficulty iS-l::"-ll:Tlmll]g at a depth of 75 centimeters with a distance of 25 meters, using a
) Level 2 Difficulty Swimming at a depth of 75 centimeters with a distance of 25 meters, without a
float
3 Level 3 Difficulty Swimming at a depth of 100 centimeters with a distance of 25 meters, using a
float
4 Level 4 Difficulty Swimming at a depth of 100 centimeters with a distance of 25 meters, without
a float
5 Level 5 Difficulty Swimming at a depth of 150 centimeters with a distance of 25 meters
Level 6 Difficulty Swimming at a depth of 200 centimeters with a distance of 50 meters

The control group was taught by using the traditional learning method that has been used in teaching swimming so far,




namely the Direct Instruction (DI). The teaching by using the DI model was carried out by following the teaching syntax
including 1) conveying goals and motivating students, 2) demonstrating knowledge and skills, 3) guiding exercises, 4)
checking understanding amgeedbalck, 5) continuing the teaching [20].

The treatment given to the experimental group and control group was carried out for eight weeks (2 September - 28
October 2022) with face-to-face meetings between lecturers and students once a week according to the lecture schedule. That
means both experimental and control groups received 100 minutes of face-to-face instruction, 120 minutes of independent
assignments, and 120 minutes of structured assignments. For 100 minutes face-to-face instruction, the teacher gave treatment
according to the type of treatment in each group, while 120 minutes was for independent assignments and 120 minutes for
structured assignments. Table 3 is a breakdown of the treatments carried out in this study.

Table 3. Teaching treatment in experimental and control groups

No Experimental group Control Group
1 Innovation model syntax
2 Students take a diagnostic test
3 Students understand teaching problems
4 Students understand objectives and target of the teaching DI model syntax
project Students know teaching objectives
L . . . . . Students demonstrate swimming movements
5 Designing various difficulties of learning materials .
Students are taught guided by teachers
6 Students arrange teaching project schedule Teacher checks student competence and feedback

Further teaching

- Students practice movements and teacher monitors Teaching evaluation

project development

8 Teaching process feedback

9 Learning experience evaluation

Table 3 shows that the control group did not undergo the diagnostic test learning stage, so students did not receive
information regarding their initial swimming skills. In addition, in the control group, there was no teaching with learning
materials of various difficulty levels. In the control group, there was also no schedule for compiling or completing the
learning project. In the control group, students only took part in guided exercises from the teacher like the learning that has
been done so far.

For the final test stage (posttest), all students underwent the same test as they did at the initial stage, namely the participants
took a 50-meter freestyle swimming skill test. To maintain the objectivity of the test results, we used two testers. The test
result of the two testers were added up and divided by two and it became the final result of the freestyle swimming skill test.

2.5. Instruments

Freestyle swimming skills are measured through a 50-meter freestyle swimming test with the following assessment criteria:
(1) body position, (2) leg movements, (3) arm movements, (4) breathing movements, and (5) coordination movements [4].
The assessment instrument in this study did not differentiate the initial level of students' ability based on the results of a
diagnostic test/preliminary test, but it used a single instrument with the aim of stimulating students to be courageous and
challenged to achieve high targets. In addition, we also used observation sheets to record the course of research in the field.

2.6. Statistical Analysis

The research data analysis in this study used the descriptive analysis (mean, standard deviation, minimum value, and
maximum value). In addition, to find out whether or not there is an effect of the model being tested, we used the analysis of
the average difference test (t-test) [21]. Before the t-test analysis was carried out, we conducted an analysis of the assumption
test, namely the homogeneity test and the normality test [22]. All of these analyses were assisted by the IBM SPSS program
version 26.00 [26,27].




3. Results

3.1. Descriptive Analysis

The results of this research, which are descriptively related to the integr;an of the PjBL teaching model with the
inclusive teaching style and the traditional teaching model (DI) are presented in Table 4.

The results showed that in the experimental group, the average pretest and SD values were 9.02 + 3.90, while the posttest
scores were 16.27 + 5.06. For the control group, the average pretest and SD values were 647 + 2.66, while the posttest
scores were 10.72 + 3.66.

3.2. Test assumptions

The next analysis was to test the data assumptions before entering the t-test analysis. The testing of the assumptions of
normality used the Kolmogorov-Smirnov (KS) normality test and the result is presented in Table 5. Based on the statistical
analysis, the value of Sig. of the experimental and C()nlrcagr()ups were 0.491 and 0.053 respectively (p > 0.05). This
indicates that the distribution of the two data is normal. For the results of the homogeneity test, the Leven's value was 4 .666
with a Sig. 0.034 (p < 005). This indicates that the data distribution is not homogeneous or in other words the homogeneity
assumption is not met.

2.4.T-Test

Considering that the assumption of requirements (homogeneity) was not met, we carried out a further analysis using a
non-parametric test with the Wilcoxon analysis technique. The test result is presented in Tables 6 and 7. Based on this
analysis technique, the experimental group obtained a Z value of 4,560 with a Sig. 0.000 (p <0.05). This indicates that there
is a significant effect of the use of the PjBL integration method and inclusive teaching style on students' freestyle swimming
skills. For the control group, a Z value of -5,298 was obtained with a Sig. 0.000 (p < 0.05). This indicates that there is a
significant effect of the use of traditional methods (DI) on students' freestyle swimming skills. The result of the t-test between
the two groups is presented in Table 7. The results of the analysis show that a Z value of 5.275 is obtained with a Sig. 0.000 (p
< 0.05). This indicates that there is a significant difference between the experimental group and the control group.

Table 4. Descriptive result of model tryout

Group Stage | N Mean Std. Deviation | Minimum Maximum
Pretest | 37 9.02 3.90 5.00 17.00
Experimental
Posttest | 37 16.27 506 10.00 24.00
Pretest | 36 647 241 5.00 16.00
Control
Posttest | 36 10.72 3.66 6.00 24.00
Table 5. Result of normality and homo geneity testing
Test Criteria Parameter test Experimental Group Control Group
Normality Kolmogorov-Smirnov Z 0.833 1.348
A Sig. 0491 0053
H it Levene's Test Value 4.666
omogeneity Sig. 0.034
Table 6. Result of pretest-posttest of t-test
N | Mean Rank | Sum of Ranks Z Sig.
Negative Ranks 3 16.50 4950
Experimental G posttest — Positive Ranks 34 19.22 653.50
. 4.560 0.000
Experimental G pretest Ties 0¢
Total 37
Control G posttest — Control G Negative Ranks o 00 00
5298 0.000
pretest Positive Ranks 36° 18.50 666.00




Ties 0
Total 36

Table 7. Result of inter-group t-test

Group N Mean Rank Sum of Ranks Z Sig.
Experimental 37 49.86 1845.00
Control 36 23.78 856.00 5275 0000

4. Discussion

This study aims to examine the effect of the egralli()n of the PjBL and inclusive teaching models on freestyle
swimming skills. The result shows that there is an increase in students' freestyle swimming skills, both in the group that
nis taught by using the teaching model that integrates PjBL and inclusive teaching style (experimental group), and in the
group that was taught by using the traditional teaching or DI (control group). The increase in freestyle swimming skills was
evident from the increase in the mean pre-test and post-test scores of each group. The average scores in the posttest of the
two groups are higher than those in the pretest. This means, the model that integrating PjBL and inclusive teaching style
and the traditional method (DI) have an effect on students' freestyle swimming skills.

The result of this study is in line with studies that tested the PjBL and inclusion models, which found relatively positive
effects on learning outcomes. For example, research conducted by Sakbana et al. [25] and Susanti et al. [26] shows that the
PjBL teaching model is very effective in improving student learning outcomes. In line with that, Latifah, Fauzia, & Kelana
[27] reported that the learning outcome of students who were luughBJsing the PjBL method showed higher results
compared to the learning outcome of the control group. This happens because in the PjBL teaching model students are
more able to think actively and creatively. They are faced with a pleasant atmosphere to solve a problem in everyday life
[28].

Studies on the application of the inclusive teaching style also showed the same result, namely the method relatively has a
positive effect on student learning outcomes. A study conducted by Hanif, Achmad & Mardesia [29] showed that the
experimental group taught by using the inclusion style had higher results compared to the group taught by using the
command style. Other research shows that the inclusive teaching style is better than the practice style and the inclusive
teaching style along with the reciprocal teaching style is just as good at improving swimming skills in male students of
Faculty of Sports and Health Education, IKIP PGRI Pontianak [30]. This increase is due to fact that the inclusive teaching
style provides students with assignments that vary in the ability levels. Not only is it able to improve the swimming skills of
the students that are physically and mentally normal, the inclusive teaching style is also able to accommodate swimming
learning problems for children with special needs [31]. Inclusive teaching has the aim of accommodating all human needs
for swimming and making swimming more friendly, especially for those who have special needs and limitations in
swimming, such as physical disabilities and cognitive disabilities. Besides, inclusive teaching can be a tool to make autistic
children able to interact and have the ability to live and interact with other people in different environments, especially
through swimming activities [32].

Scientific evidence in the field shows that both PjBL and inclusive teaching models have a positive effect on student
learning outcomes. Thus, our study strengthens previous evidence that tested the two models separately. The result of our
research which integrated the two teaching models is in line with several previous studies that attempted to combine the
two methods. Afriana et al. [33] who combined PjBL and STEM found that students became more creative, felt happy in
groups, and had a higher interest to learn. In line with that, a study conducted by Ulya, Rifai, & Sulistyorini [34] which
combined the PjBL teaching model with the talking stick type cooperative learning model showed that there was an
increase in cognitive, affective, and psychomotor learning outcomes in students. It is most likely to have a positive impact
on gross motor abilities [35]. This means the result of our study is supported by other studies that seek to integrate the PjBL
teaching model with other methods.

The question lhis what happens to the control group who received traditional learning with the DI model? In our study,
it was shown that in the control group there was an increase in swimming skills. This is in line with studies conducted by
other scientists who found that the DI model can improve students' skills. In addition, the application of the DI model
accompanied bhe use of various teaching media such as interactive multimedia, audio video, swimming board, and
dryland is also effective in improving students' swimming skills [36],[40-43]. The strength of teaching by using the DI
model lies in the role of the teacher who always dominates the teaching process and flow, so that students always follow
the teacher's instructions. The occurrence of interactions is also determined by the teacher, if the teacher gives a question
then the students answer, and then the teacher orders a discussion then the students will discuss, and vice versa. In other




words, the teaching-learning process depends on the teacher [39],[40].

Even though both groups experienced an increase in their skills, when a comparative analysis was carried out between
groups, it appeared that there was a significant difference, namely the experimental group (PjBL and inclusive teaching
models) had a greater score improvement than the control group. The posttest scores show that the experimental group
scores are much higher than the control group scores (16.27 > 10.72). We believe that there is a higher increase in the
experimental group compared to that in the control group because of the advantages of the PjBL teaching model and
inclusive teaching style. The PjBL teaching model has advantages such as the presence of syntax which requires students to
understand the learning problems they are experiencing. After understanding the problems, students will try to understand
what kind of learning is suitable for them in achieving the desired goals. In the PjBL teaching model, this is called the
project outcome design. Furthermore, students are assisted by teachers in compiling schedules to realize learning project
achievements. Being monitored and investigated by their teacher, students carry out the project step by step to complete.
The same thing can be seen from the inclusive teaching style. Teachers administered a diagnostic test on students to reveal
students' initial abilities, so that students understand each other's initial abilities. Furthermore, students are presented with a
menu of options or various levels of difficulty of movement tasks. Teachers give freedom to students to choose the learning
material they want to study. Furthermore, teachers also give freedom to students who have been able to complete motion
assignments at a low level to try movement tasks at a higher difficulty level. At the final stage, teachers evaluate and reflect
on learning. With facts like that, the results that the experimental group’s score is much higher than the control group’s
score make sense. The combination or integration of the two models seems to be more effective in improving freestyle
swimming skills and more precise in solving problems that we encounter in the field.

Our observations during the research process show that students who were initially unable to swim at all chose the level
I swimming difficulty, namely swimming at the edge of the pool at a depth of 75 centimeters with a distance of 25 meters
using the lightest and easiest float. This level 1 choice was made until students were able to float, were able to protect
themselves from water, and recognized the characteristics of water (waves, temperature, and depth) so that feelings of calm
and confidence grow. At this level 1 option, repetition of up to 5-10 exercises is required. When learning face-to-face with
teachers, it is advisable to try a higher level of difficulty. At the second level of difficulty, namely practicing the movement
task in a pool with a depth of 75 centimeters with a distance of 25 meters but without using a float. In the beginning, it
seemed that it was still difficult and there was fear, but after 5-8 repetitions the students seemed able to adapt and were able
to get through the second level of difficulty well. At level 3 and so on, they also went through the same stage, namely the
repetition stage several times before moving to a higher level. What students do in our study is in line with Thorndike's
learning principle, namely the law of exercise [41]. In the proposition it is stated that the more often it is tried and practiced,
the faster movement skills will be mastered [42].

Furthermore, PjBL and inclusive teaching styles with traditional methods (DI) had an influence on swimming skills in
this study. There are, nevertheless, a few that can be crucial discussions in the research. Where the results of the maximum
value of the PjBL and Inclusion learning style posttest with the traditional method (DI) presented the same results. The
results are based on the final test scores achieved after receiving the PJjBL and Inclusion learning treatment through
traditional methods (DI). As a result, it will elicit a variety of responses, namely that the experimental and control learning
approaches have the same effect on improving freestyle swimming skills. As a result, existing research must be considered
[43].[44] the difference can be noticed in the average value to determine which is superior. The results of this investigation
revealed a significant difference in the average posttest score. The results showed that the posttest of the experimental
group was 1627, while in the control group it was 10.72, so there was a difference of 5.55. Based on these findings, it is
possible to conclude that the PjBL teaching style has a greater impact than the incorporation of traditional methods (DI).

Study Limitations and Further Study Directions

Even though we have tried to investigate in depth regarding the effect of the integration of the PjBL and inclusive teaching
models on freestyle swimming skills, this study has limitations. First, since the research participants were already
programmed in the class, individual randomization could not be carried out and this study carried out only random groups
or classes. In experimental research, random individuals are a force to minimize bias or threats to internal validity [18][45].
Second, the study did not analyze in detail the relationship between male and female participants. In fact, physiologically
[46] and motorically [47] there are differences in abilities between males and females. Third, this study does not consider
the psychological aspects [49,50] of the participants involved in the research. In fact, aspects of anxiety [51,52], mental
aspects [53,54], and aspects of religiosity and happiness [54] are very likely to play a role in determining learning outcomes.
Based on these limitations, we recommend that future research be able to randomize individuals, taking into account gender
and the psychological aspects of research participants.




5. Conclusion

The study's findings have a solid foundation in terms of PjBL leaming for swimming classes, as evidenced by the
discussion's findings. The findings revealed a considerable improvement in the PjBL teaching technique for freestyle
swimming skills. FurlheBI()re, the control group, which used inclusive teaching approaches with traditional methods (DI),
improved significantly. Based on the results of the study, it can be concluded that both teaching by using the PjBL and
mclusive teaching models and that by using the traditional methods (DI) hil\nil positive effect on students' freestyle
swimming skills and can improve students' freestyle swimming skills. However, the experimental group that was taught by
using the integration of PjBL and inclusive teaching models appeared to have higher learning outcomes. The integration of
the PjBL and inclusive teaching models makes students actively involved in learning, experience the learning process for
themselves, and conclude as well as evaluate the learning process, whether or not it is successful. Teachers only facilitate,
motivate, and direct so that the targets or goals set by students, namely those that are in accordance with their abilities, can
be achieved. It is advised that future study randomize individuals while taking gender and psychological factors into
account.
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