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ABSTRACT

Background: Literature has reported that the use of teaching models is becoming more popular in 
physical education (PE) learning activities increasing in learning activities in physical education 
(PE). However, research examining the differentiated learning model (DMI) in PE is still very 
limited, and its impact on passion learning (PL), study habits (SH), and physical fitness (PF) is 
still unclear. Objective: This study aims to determine the effects of DMI program during physical 
education (PE) towards PL, SH, and PF among students. Methods: Sixty students from junior 
high schools were involved, and assigned into DMI (n = 30), and control (CG) groups (n = 30). 
The assessment of PL was conducted by using harmonious passion (HP), obsessive passion (OP), 
SH with habits towards myself (HTM), habits towards others (HTO), PF with countermovement 
jump (CMJ), flamingo balance test (FBT), 20 m sprint test (20-mST), agility t-test (ATT), hand 
grip strength (HGS) were conducted in pre-, mid-, and post-test. Results: There are three main 
findings in this study. First, there were main effects of teaching, time, and interaction on HP 
(p<.001), and OP (p<.001). Second, we also found that there was a main effects of teaching, 
time, and interaction on HTM (p<.001), and HTO (p<.001). Lastly, there were main effects of 
teaching, time, and interaction on CMJ (p<.001), FBT (p<.001). And the same time was also 
found on 20-mST (p<.001), ATT (p<.001), and HGS (p<.001). Conclusions: We concluded that 
DMI integrated into PE for 11 weeks improved PL, SH, and PF aspects among students.
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INTRODUCTION

Nowadays, physical education (PE) plays an important role 
for students at the junior high school level, because it can 
promote several positive things such as the development 
of learning knowledge (Coimbra et al., 2021), cognitive 
function (Gilbert et al., 2023), and academic performance 
through sports activities carried out at school (Canli et al., 
2024). While several previous study reported that PE had 
been proven effective in improving sports performance, and 
certain technical skills, promoting a more physical fitness 
(Reis et al., 2024), and active lifestyle (Silva et al., 2023). 
Therefore, to ensure that PE was held optimally for students, 
it is important to design curriculum content in an interest-
ing, challenging, and has the potential to improve several 
important aspects, for example related to passion learning 
(PL), study habits (SH), and physical fitness (PF).
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According to the dualistic model of passion, which was 
initially explained by Vallerand (Sverdlik et al., 2022), 
PL describes a student who has a desire to have an inter-
est, and be involved in a certain enjoyable activity (e.g., 
sports) (Zhang et al., 2024). PL is described in two dimen-
sions, namely: harmonious passion (HP) is a type of posi-
tive passion that is created when students feel free or do not 
feel forced to participate in a sports activity (Castillo et al., 
2020). While obsessive passion (OP) is a type of passion that 
is created when the activity controls another aspect of the 
student, and ignores other activities (Kovácsik et al., 2021). 
In other words, OP causes students forced to do sports activ-
ities that are incessant (Peixoto et al., 2021). The popularity 
of PL has increased, and gained attention from several re-
searchers around the world (Mylonopoulos & Theoharakis, 
2023; Uğraş et al., 2024; Yukhymenko-Lescroart, 2022), 
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due to its correlation with motivation (Bento et al., 2024; 
Yukhymenko-Lescroart, 2021), engagement, and academic 
achievement (Ariani, 2021; Shen, 2024).

Conceptually, SH is interpreted as students’ habitual 
behavior that is often repeated in the school environment 
(Teixeira et al., 2022). The popularity of SH is currently 
increasing, and has been widely studied by several world 
researchers in various fields, especially education (Dubuc 
et al., 2020; Iqbal et al., 2022; Aquines Gutiérrez et al., 
2022). In learning, SH has a vital role as a method to iden-
tify variables that increase or decrease the development of 
academic activities. A previous study explained that SH 
in the learning activities in schools is an important factor, 
because it has the potential to foster good learning habits, 
and ultimately has the opportunity to achieve high academic 
achievement (George-Reyes et al., 2023). A well-developed 
SH provides benefits for students, for example, it can be 
easier to acquire knowledge, and learn a skill (Walck-Shan-
non et al., 2021). In addition, other studies reported that SH 
is the main predictor the possibility of students succeeding 
in their academics (Magulod, 2019). If PL, and SH are well 
developed among students, it will has a potential to trigger 
a high level of PF.

PF is another important factor that contributes to students 
to successfully undergo a long PE process in school. PF is a 
comprehensive movement ability aspect related to the com-
ponents of speed, strength, agility, power, balance, flexibil-
ity, and endurance (Wang et al., 2023; Zheng et al., 2023), 
all of these components are needed by students to do sports 
activities (e.g., running, hitting, kicking, jumping, throwing) 
in PE class (Hasyim et al., 2024). Data shows that high lev-
els of PF encourage students to get higher levels of sports 
participation, while low PF results in lower sports activities 
(Gea-García et al., 2020). Meanwhile, recent research high-
lights that PF is an important element in influencing academ-
ic achievement among students (Canli et al., 2024). Given 
the importance of PL, SH and PF variables for academic 
development among students, a curriculum that integrates 
differentiated model instruction (DMI) is needed.

Currently, there are still different definitions of DMI, but 
in general DMI is interpreted as a pedagogical approach that 
presents inclusive learning, and focuses on responding to the 
diversity of students’ learning needs, and interests (Blegur & 
Hardiansyah, 2024). According to Langelaan et al. (2024), 
DMI aims to understand students’ learning needs, so that 
learning objectives, curriculum content, teaching methods, 
learning assignments must be adjusted to the abilities of 
each student. In addition, DMI has been considered as one 
of the approaches in the modern learning process that has an 
important, and effective role fulfilling the different needs of 
students (Alsalhi et al., 2021). Previous studies have report-
ed several benefits of DMI, for example DMI has a positive 
impact on academic progress among students (Pozas et al., 
2021; Pozas et al., 2023; Ziernwald et al., 2022). Similar re-
sults were also reported by a recent study which showed that 
the positive effects of implementing the DMI program can 
be a major force in improving students’ academic achieve-
ment (Taş & Minaz, 2024).

Although DMI has been studied, and applied in educa-
tional systems in several countries, to the best of our knowl-
edge, study about DMI in order to improve PL, SH, and PF 
among students in the context of PE classroom learning still 
not yet available. In addition, although research on DMI of-
fers some benefits, there is still a real gap, where the compre-
hensive DMI program is only used in nursing courses, and 
science courses, so its benefits are not clear in PE classes. 
Thus, this study seeks to address the gap by evaluating the 
long-term impact of DMI integrated into PE classes. Thus, 
the purpose of our current study was to investigate the effects 
of a DMI program during PE on improving PL, SH, and PF 
among students. Our hypothes stated that the implementa-
tion DMI during PE can improve PL, SH, and PF among 
students better than the traditional learning group.

MATERIALS AND METHODS

Study Design and Participants

The current study was an 11-week experimental to determine 
how DMI affects PL, SH, and PF among students. This study 
involved participants who were students (140 males, 80 fe-
males) in the first year from three junior high schools located 
in Karawang City (Indonesia) with a total of 220 students. 
They were recruited with the following inclusion criteria: (i) 
students in their first year of study, (ii) did not have chron-
ic diseases (e.g., asthma, heart disease, injury) that could 
hinder data collection, (iii) did not use any medication that 
could affect the results of the study, (iv) did not participate in 
any national or international sporting events. Students who 
did not meet the inclusion criteria were excluded from the 
study with reference to the following exclusion criteria: (i) 
students in their second, and third years, (ii) did not interest 
in participating in this study, (iii) did not have parental con-
sent, and (iv) having chronic diseases.

A priori sample size calculation was adopted to identi-
fy the required sample in this experimental study. G∗Power 
software (v. 3.1.9.6., Heinrich-Heine-Universität Düssel-
dorf, Düsseldorf, Germany) was used considering effect size 
f = 0.30 (medium effect) (ELBanna et al., 2024), power (1-β 
err prob = 0.80), and p-values   = 0.05, two groups, and three 
measurement times (pre-test, mid-test, and post-test). The 
calculation results found that the total recommended sample 
size was at least 20 students. Therefore, 60 first-year students 
representing three schools were selected, and they were di-
vided through an online randomizer (https://www.randomiz-
er.org/) into the experimental group (DMI, n = 30), and the 
control group (CG, n = 30) (Table 1). Participants were in-
formed about the procedures of experimental research in ac-
cordance with the Declaration of Helsinki (2013). After the 
participants understood, and agreed, they, and their respec-
tive parents must sign a consent form to be fully involved as 
participants in this experimental study. The Ethics Commit-
tee of the Karawang Regency Education Office (registration 
number: 674-20.09.2024) approved all protocols used in this 
study.
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Table 1. Demographic characteristics of each group
Groups Biological sex (n) Age (years) Height (cm) Weight (kg) BMI (kg/m2)
DMI Boys (15) 12.2±0.67 146±4.31 42.9±1.68 21.4±0.82

Girls (15) 12.0±0.65 145±2.88 42.3±1.63 21.2±1.15
CG Boys (15) 12.5±0.51 144±2.31 44.3±1.33 21.9±0.70

Girls (15) 11.7±0.45 145±2.88 41.6±1.59 20.7±0.70
MDI: Model differentiated instruction; CG: Control group; n: Number of participants; BMI: Body mass index

Instrument

Passion learning (PL)

The instrument adopted to assess the level of passion for 
learning used the passion scale from previous studies (Cas-
tillo et al., 2020). This instrument has 12 question items from 
two dimensions, namely: (i) harmonious passion (6 items), 
for example “the learning process in PE makes me have an 
unforgettable experience”, (ii) obsessive passion (6 items), 
for example “I have almost an obsessive feeling for being 
in PE classes”. Participants responded to all question items 
using a Likert scale from 1 (strongly disagree) to 5 (strong-
ly agree). The highest score indicates high passion. In our 
current study, the PL reliability score was reported with an 
intraclass correlation coefficient (ICC) value of 0.95, and the 
validity value is 0.81.

Study habits (SH)

Based on previous studies to measure SH in sports, the 
Self-Report Behavioral Automaticity Index (SRBAI) can 
be used (Teixeira et al., 2022), but in this study the SRBAI 
was modified specifically for the PE learning context. The 
SRBAI has 4 question items from two dimensions: (i) self-
study habits (2 items), for example, the question “I can 
learn the subject matter much better than others”, (ii) study 
habits in others (2 items), for example, the question “I al-
ways help friends who have difficult learning in PE class”. 
Participants can answer the SRBAI using a Likert scale 
ranging from 1 = “totally disagree” to 7 = “totally agree”. 
The behavioral habit score was obtained by calculating the 
total of all items. In the present study, test-retest reliability 
scores were shown to be good with an ICC of 0.82, and the 
validity value of 0.79.

Physical fitness (PF)
Countermovement jump (CMJ)

CMJ was used to measure vertical jump height (Kurnaz 
et al., 2024). This test was conducted with the following in-
structions. First, the participant stood upright, and hands on 
the waist. After the whistle sounds, the participant bent their 
knees until 90°, then pushed their feet to do the highest ver-
tical jump. Each participant conducted this test three times, 
with a passive recovery time of 45 seconds for each try. The 
highest vertical jump from the three trials was recorded in 
centimeters (cm) by the research team which was calculated 
for statistical analysis (Hasyim et al., 2024).

Flamingo balance test (FBT)

FBT was adopted in our study to assess the participants’ 
body balance levels. According to Kurnaz et al. (2024), 
participants must take off their shoes, and stand on a block. 
Then one leg was bent backwards, and held by one hand 
while the other hand was straightened to the side, this stand-
ing position imitated flamingo (Figure 1). Participants got 
three times opportunities to carry out FBT. The assessment 
was conducted by calculating the total times participants fell 
or lost balance in 60 seconds (s). If the number of falls in-
creases, then the score would be decrease.

20m Sprint test (20-mST)

Running speed ability was assessed through a 20-m sprint 
test (Jumareng et al., 2024). Participants stood behind the 
starting line (cone A), and after the whistle sounded, partici-
pants ran as fast as possible towards the finish line (cone B) 
at a distance of 20 m. When participants started to run from 
the starting line, the stopwatch started counting, and when 
they reached the finish line the stopwatch was stopped. This 
sprint test must be carried out twice, with a rest period be-
tween trials (Kurnaz et al., 2024). The assessment was car-
ried out by calculating the fastest travel time (s) from the 
starting line to the finish line.

Agility T-test (ATT)

ATT has been documented by previous studies as a valid 
in-strument to assess agility ability (Kurnaz et al., 2024). 
The procedure of ATT is as follows. First, participants 
stood on the starting line (cone one), and after the whistle 
sounded, the participants ran towards cone two then ran 
sideways to cone three, and after that ran towards cone 
four, then ran sideways to cone two, and then ended by 
running back to the finish line. ATT must be performed by 
participants three times. Assessment was conducted by 
calculating the travel time from the starting line to the finish 
line. From three trials, the fastest score in seconds (s) was 
recorded for statistical analysis purposes.
Hand Grip Strength (HGS) strength assessment 
involved a digital hand dyna-mometer (T.K.K. 5401 
Grip-D; Takey, Tokyo, Japan) (Cocca et al., 2020; 
Kurnaz et al., 2024). Participants stood upright 
holding the digital hand dynamometer and after a 
whistle, the participant squeezed the device as hard as 
possible with the most dominant hand. This test was 
carried out three times and the best result was recorded in 
kilograms (kg). A high score indicates a high level of grip 
strength.
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This study reported that CMJ, FBT, 20-mST, ATT, and 
HGS had reliability scores tested by ICC consisting of 0.84, 
0.91, 0.81, 0.88, 0.93, and the validity value is 0.97, 0.85, 
0.77, 0.85, 0.90, respectively.

Procedures
An 11-week experimental study was conducted from Sep-
tember until November 2024 with details of three meetings 
a week, namely on Tuesday, Thursday, and Saturday at a ju-
nior high school in Karawang, Indonesia. This study has four 
stages of activities, namely dcpre-test, intervention program, 
mid-test, and post-test. The pre-test stage was carried out in 
the first week, while the intervention program (DMI, CG) 
was carried out in the second until fifth weeks, the mid-test 
was carried out in the sixth week, then the intervention pro-
gram was continued in the seventh to tenth weeks, and end-
ed with a post-test in the eleventh week. All activities were 
carried out during the regular PE class schedule with the 
teacher’s permission. The activities carried out in the pre-
test, mid-test, and post-test were conducted with a passion 
measurement session from 07:00-08:00 am, study habits 
from 09:00-10:00 am, and finally a physical fitness measure-
ment session (e.g., CMJ, FBT, 20-mST, ATT, and HGS) was 
carried out from 11:00-12:00 pm. Participants were required 
to warm up (10 min), and end with a cool-down (10 min). 
The research timeline is presented in Figure 2.

MDI and Control Program
The implemention of DMI program aims to encourage an 
optimal learning climate, and improve PL, SH, and PF 
among students. The DMI program was integrated during 
the morning PE schedule. The teacher who teaches in the 
DMI group with the initials “RAG”, has 15 years teaching 
experience in PE, while the teacher with the initials “RH”, 
who has 10 years teaching experience as PE teacher, teaches 
in CG used traditional learning system. Before the program 
for both groups began, all participants were required to do 
a warm-up (10 min). DMI used 4 strategies in its learning 
process, namely: (i) content (what students learn), (ii) pro-
cess (how students learn), product (how students demon-

strate their learning), and the physical learning environment 
(Table 2). While the control group used a traditional learning 
model that is usually conducted in daily PE class. The du-
ration of learning activities for both classes was carried out 
from 07:00-08:30 am. After the learning activities had been 
completed, all participants from the DMI, and control groups 
carried out cool-down (10 min).

Statistical Analysis

Descriptive statistical testing including mean ± standard de-
viation was performed, and presented in the form of (M±SD). 
Data normality was performed using Shapiro-Wilk analysis, 
and the results showed a normal distribution. ICC was used 
to assess the reliability of each dependent variable. The delta 
percentage (∆%) was calculated with the formula: mid-test 
score – pre-test score/pre-test score x 100 + post-test score – 
mid-test score/mid-test score x 100/2.

A 2-Way repeated measures ANOVA was used to test the 
main effect of time (pre- vs mid- vs post-test), the main ef-
fect of teaching (DMI vs CG), and the interaction (teaching 
vs time) on PL, SH, and PF. If a significant interaction effect 
(teaching vs time) was found, a Bonferroni-adjusted post-hoc 
test was performed. The effects were calculated by converting 
partial eta square to Cohen’s (d): trivial (<0.2), small (0.2–
0.59), medium (0.60–1.19), large (1.2–1.99), and very large 
(>2.0) (Cohen, 2013). All data were analyzed using Jamovi 
v.2.3.2 (The Jamovi Project, Sydney, Australia). For all proce-
dures, p<0.05 was set to indicate statistical significance.

RESULTS

Effects of DMI and Control on PL

The results of the 2-Way ANOVA repeated measure anal-
ysis showed that there were significant main effects of 
teaching (F[1.58] = 39.8; p<.001; ƞ2p = 0.578), time (F[1.58] = 
448.5; p<.001; ƞ2p = 0.939), and interaction (F[1.58] = 100.1; 
p<.001; ƞ2p = 0.775) on HP, and at the same time, there were 
significant main effects of teaching (F[1.58] = 95.2; p<.001; 
ƞ2p = 0.766), time (F[1.58] = 451.2; p<.001; ƞ2p = 0.940), and 
interaction (F[1.58] = 103.2; p<.001; ƞ2p = 0.781) on OP.

In addition, Bonferroni post hoc showed significant dif-
ferences in pre-, mid-, and post-test between groups (p<.001) 
(Figure 3), but the magnitude of change was greater in the 
DMI group (HP ∆: boys = +25.95, girls = +26.89; OP ∆: 
boys = +26.48, girls = +26.40) compared to CG (HP ∆: boys 
= +8.96; girls = +11.38; OP ∆: boys = +9.62, girls = +10.87) 
(Table 3).

Effects of DMI and Control on SH

The results of the 2-Way ANOVA repeated measure analysis 
showed that there were significant main effects of teaching 
(F[1.58] = 7.50; p = 0.010; ƞ2p = 0.205), time (F[1.58] = 628.57; 
p<.001; ƞ2p = 0.956), and interaction (F[1.58] = 8.06; p = 0.002; 
ƞ2p = 0.217) on HTM. at the same time, there were significant 
main effects of teaching (F[1.58] = 6.96; p = 0.013; ƞ2p = 0.194), 
time (F[1.58] = 707.31; p<.001; ƞ2p = 0.961), and interaction 

Figure 1. Flamingo balance test
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Figure 2. Study design

(F[1.58] = 35.86; p<.001; ƞ2p = 0.553) in HTO. In addition, 
Bonferroni post hoc showed significant differences in pre-, 
mid-, and post-test between DMI and CG groups (p<0.001) 
(Figure 4), but the magnitude of change was greater in the 
DMI group (HTM ∆: boys = +48.92, girls = +40.81; HTO 
∆: boys = +47.97, girls = +40.37) compared to CG (HTM 
∆: boys = +36.39; girls = +31.53; HTO ∆: boys = +29.97, 
girls = +24.03) (Table 4).

Effects of DMI and Control on PF

The results of the 2-Way ANOVA repeated measure analy-
sis showed that there were significant main effects of teach-
ing (F[1.58] = 24.9; p<.001; ƞ2p = 0.480), time (F[1.58] = 503.8; 
p<.001; ƞ2p = 0.949), and interaction (F[1.58] = 64.7; p<.001; 
ƞ2p = 0.705) on the CMJ component. At the same time, there 
were significant main effects of teaching (F[1.58] = 13.4; p<.001; 
ƞ2p = 0.316), time (F[1.58] = 387.1; p<.001; ƞ2p = 0.930), and 
interaction (F[1.58] = 10.3; p<.001; ƞ2p = 0.262) on FBT. In 
the 20-mST component, the main effects of teaching were 
found (F[1.58] = 19.8; p<.001; ƞ2p = 0.405), time (F[1.58]] = 
411.4; p<.001; ƞ2p = 0.934), and interaction (F[1.58] = 12.5; 

p<.001; ƞ2p = 0.301), the ATT component had the main ef-
fects of teaching (F[1.58] = 38.13; p<.001; ƞ2p = 0.568), time 
(F[1.58] = 328.94; p<.001; ƞ2p = 0.919), and interaction (F[1.58] 
= 4.69; p<.001; ƞ2p = 0.139). Meanwhile, HGS showed the 
main effects of teaching (F[1.58] = 7.32; p<.001; ƞ2p = 0.201), 
time (F[1.58] = 383.59; p<.001; ƞ2p = 0.930), and interaction 
(F[1.58] = 3.50; p<.001; ƞ2p = 0.108). In addition, Bonferroni 
post hoc showed significant differences in pre-, mid-, and 
post-test between groups (p<0.001), but the magnitude of 
change was greater in the DMI group (CMJ ∆: boys = +13.84, 
girls = +11.86; FBT ∆: boys = -31.96, girls = -31.65; 20-
mST ∆: boys = -29.24, girls = -26.54; ATT ∆: boys = -8.63, 
girls = -12.19; HGS ∆: boys = +11.57, girls = +10.50) com-
pared to CG (CMJ ∆: boys = +8.26, girls = +6.13; FBT ∆: 
boys = -34.58, girls = -35.12; 20-mST ∆: boys = -31.77, girls 
= -31.34; ATT ∆: boys = -9.58, girls = -8.01; HGS ∆: boys = 
+9.39, girls = +9.39) (Table 5).

DISCUSSION

This study aims to investigate the effects of the DMI pro-
gram during PE on improving PL, SH, and PF among stu-

Figure 3. Significant differences in pre-, mid-, and post-test on PL [a] HP, [b] OP between teaching
ba
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Table 2. 11-week DMI and control program
Weeks DMI CG (Traditional)
1 Pre-Test: Passion learning; Study habits; Physical fitness
2-3 Content: Physical fitness

The teacher explains the physical fitness material verbally, 
and presents a video of physical fitness exercises performed 
by a professional. Then the students do a warm-up.

Initial activities:
Students do a warm-up, including: muscle stretching 
activities.

Process:
Process:
The teacher presents a variety of physical activities, including: 
Bulgarian bag training, yoga, circuit, parkour, pilates, and 
strength training. The teacher allows students to choose what 
type of exercise they want to do during the PE class period.

Lesson:
The teacher explains, and demonstrates basic techniques in 
basketball, such as dribbling, shooting, passing, and lay-up 
to students.
Students do the exercises together, and are guided by the 
teacher

Products:
The product is a culminating project that asks students to 
practice, apply, and extend what they have learned in a unit.
In small groups (3-5), students plan, and carry out an exercise 
that demonstrates knowledge, and understanding.
Students can use assessments, and data to highlight progress, 
and growth in fitness as a final project.

Final activities:
The teacher gives positive feedback on the results of 
the students' exercises. In addition, the teacher provides 
corrections to the students' performances.

Learning environment:
The PE teacher creates an environment that focuses on 
individual growth, and progress, so that each student feels 
confident, and comfortable wherever they are (group 
practice). Then, the session ended with a cool-down.

Final activities:
The teacher gives instructions to students to do a 
cool-down.

4-5 Content: gymnastics
The teacher explains the gymnastics material verbally, and 
presents a video of gymnastics exercises performed by a 
professional. Then the students do a warm-up.

Initial activities:
Students do a warm-up including: muscle stretching 
activities.

Process:
The teacher presents a variety of exercise activities, including: 
dance aerobics, tabata or rhythm. The teacher allows students to 
choose what type of exercise they want to do during the PE class.

Lesson:
The teacher explains, and demonstrates basic techniques in volleyball, 
such as serving, passing, blocking, and smashing to students. Students 
do the exercises together, and guided by the teacher.

Products:
In small groups (3-5), students plan a workout.
Students can use assessments, and data to highlight progress, 
and growth in gymnastics skills as a final project.

Evaluation:
The teacher gives positive feedback on the results of 
students' exercises. In addition, the teacher provides 
corrections to the students' performances.

Learning environment:
The PE teacher creates an environment that focuses on 
individual growth, and progress, so that each student feels 
confident, and comfortable wherever they are (group 
practice). This session ends with a cool-down.

Final activities
The teacher gives instructions to students to do a 
cool-down.

6 Mid-Test: Passion learning; Study habits; Physical fitness
7-8 Content: Self-defense

The teacher explains self-defense material verbally, 
and presents a video of self-defense training done by a 
professional. Then the students do a warm-up.

Initial activities:
Students do a warm-up in the form of muscle stretching 
activities

Process:
The teacher presents various types of martial arts, including: 
pencak silat, karate, taekwondo, and muay thai. The teacher 
allows students to choose what type of training they want to 
do during the PE class period.

Lesson:
The teacher explains, and demonstrates several forms of 
physical fitness exercises: push-ups, sit-ups, pull-ups, 5 m 
sprints, squads, planks.
Students do the exercises together, and are guided by the teacher.

Products:
In small groups (3-5), students plan, and carry out exercises.
Students use assessments, and data to highlight progress, and 
growth in self-defence skills as a final project.

Evaluation:
The teacher provides positive feedback on the results of the 
students' fitness training. In addition, the teacher provides 
corrections to the students' performance.

Learning environment:
The PE teacher creates an environment that focuses on 
individual growth, and progress, so that each student feels 
confident, and comfortable wherever they are (group 
practice). This session ends with a cool-down.

Final activities:
The teacher gives instructions to students to do a 
cool-down.

(Contd...)
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Table 2. (Continued)
Weeks DMI CG (Traditional)
9-10 Content: Water activities

The teacher explains the water activity material verbally, 
and presents a video of the type of exercise done by a 
professional. Then, the students do a warm-up.

Initial activities:
Students do a warm-up in the form of muscle stretching 
activities.

Process:
The teacher presents various types of water activities, 
including: water polo, swimming, diving, aqua jogging. The 
teacher allows students to choose type of exercise during the 
PE class. 

Lesson:
The teacher explains, and demonstrates basic swimming 
techniques including: freestyle, backstroke and breaststroke. 
Students do the exercises together, and are guided by the 
teacher.

Products:
In small groups (3-5), students plan, and execute exercises.
Students can use assessments, and data to highlight progress, 
and growth in self-defense skills as a final project.

Evaluation:
The teacher provides positive feedback on the results of the 
students' fitness training. In addition, the teacher provides 
corrections to the students' performance.

Learning environment:
The PE teacher creates an environment that focuses on 
individual growth, and progress, so that each student feels 
confident, and comfortable wherever they are (group 
practice). The session ends with a cool-down.

Final activities:
The teacher gives instructions to students to do a 
cool-down.

11 Post-Test: Passion learning; Study habits; Physical fitness

Figure 4. Significant differences in pre-, mid-, and post-test on SH [a] HTM, [b] HTO between teaching

dents. The first finding confirms the proposed hypothesis, 
that this is the first study to provide new information that 
DMI, and CG both have the same effect on improving PL. 
However, the DMI group showed a greater increase than the 

CG group. This is because the DMI program has the advan-
tage of presenting a various learning activity process that is 
suitable to the interest, and needs of each student (Pozas et 
al., 2020; Achmad et al., 2024; Langelaan et al., 2024). Stu-

Table 3. Effects of teaching [diferentiated model instruction vs control] on passion learning
Parameters Teachings Sex [n] Pre‑ Mid‑ Post‑ ∆ (%) 2‑Way ANOVA repearted measure

Main Effects Interactions
Teaching Time Teaching vs 

Time
PL

HP
(score)

DMI Boys [15] 14.5±1.46 18.2±1.32 23.0±1.89 +25.95 F[1.58] = 39.8
p<.001

ƞ2p=0.578

F[1.58] = 448.5
p<.001

ƞ2p=0.939

F[1.58] = 100.1
p<.001

ƞ2p=0.775
Girls [15] 14.1±1.03 18.0±1.60 22.7±1.71 +26.89

CG Boys [15] 15.5±1.30 17.1±1.19 18.4±0.98 +8.96
Girls [15] 14.6±1.59 16.7±1.44 18.1±1.55 +11.38

OP
(score)

DMI Boys [15] 15.6±1.18 18.8±1.26 24.9±1.75 +26.48 F[1.58] = 95.2
p<.001

ƞ2p=0.766

F[1.58] = 451.2
p<.001

ƞ2p=0.940

F[1.58] = 103.2
p<.001

ƞ2p=0.781
Girls [15] 15.3±1.54 18.5±1.64 24.4±1.35 +26.40

CG Boys [15] 15.9±1.55 17.7±1.49 19.1±1.13 +9.62
Girls [15] 15.3±1.68 17.3±1.54 18.8±1.21 +10.87

PL: Passion learning; HP: Harmonious passion; OP: Obsessive passion; DMI: Diferentiated model instruction; CG: Control group; ∆ (%): 
Delta percentage. Significance level at p<0.05

ba
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dent heterogeneity was clearly observed in every learning 
process around the world (e.g., gender, interests, motivation, 
learning development stage), which became attention, and 
can be overcome by every teacher through the MDI program 
(Blegur & Hardiansyah, 2024). The findings in this study 
were supported by previous literature studies which explain 
that MDI can be used by teachers as a method to encourage 
psychological aspects (motivation) of students, which is bet-
ter than traditional learning (Utami et al., 2024; Ziernwald et 
al., 2022). On the other hand, Liou et al. (2023) reported that 
integrated MDI in PE would be an appropriate pedagogical 
tool for teachers to improve the level of learning interests 
among students. Thus, by integrating MDI in PE, a teacher 
could encourage students to be more active, and enthusias-
tic in learning. Based on our observation, implementing this 
strategy improved psychological aspects such as PL (e.g., 
HP, OP) among students every week.

The next finding from this study is the 11-week MDI pro-
gram was proven to be effective in ninfluencing students’ 
SH than the CG group. This is because MDI encourages, 
and presents a diverse learning experience that can be cho-
sen according to students’ interests. For example, in phys-
ical fitness material, students can choose several physical 
activity programs that they want to do such as Bulgarian bag 
training, yoga, circuit, parkour, pilates, and strength training. 
With multiple movement experiences gained by students, it 
is believed to be an effective way to improve learning habits 
in PE classes. This is aligns with previous studies, which 
mentioned that various sports activity programs during PE 
classes can have a positive impact on behavior changes in 
sport participation (Coimbra et al., 2021; Sayyd et al., 2021). 
Another study reported similar results, in education MDI 
practices support the development of emotional behavior, 
and ultimately affect students’ academic achievement (Pozas 
et al., 2021). Basically, MDI presents student-centered 
learning, thus providing greater opportunities for students 
to change their learning behavior (Ismail & Al Allaq, 2019; 
Liou et al., 2023). Thus,  several previous studies agreed 
that MDI offers the best learning opportunities for students, 

and ultimately has a positive effect not only on academic 
achievement (Hasanah et al., 2022; Meutstege et al., 2023; 
Ziernwald et al., 2022), but also on the SH aspect which has 
been confirmed in this study. The latest findings showed 
that MDI had also proven effective in improving PF levels 
among students. These results were confirmed by several 
previous studies, PE programs that presented various types 
of sports activities such as handball, volleyball, Frisbee, 
wrestling (Reis et al., 2024), and rhythm is an effective way 
to increase PF levels (Wang et al., 2023). In addition, the 
findings of Silva et al. (2023), showed that physical fitness 
experienced higher changes when students were involved 
in a PE program with diverse, interesting, and rich physical 
vehicles for movement experiences such as plank shoulder 
taps, Russian twists or horizontal impulses. A similar result 
was also reported by Sepúlveda-Figueroa et al. (2023), that 
circuit training activities such as isometric push-ups, and sit-
ups during PE were positive efforts and had great potential 
to increase PF.

Strength and Future Implications

The main strength of this research is designed MDI program 
during PE that presents a fun, challenging, easy, and rich 
learning process for students. In addition, this program was 
created specifically to improve several important aspects 
such as PL, SH, and PF during PE for junior high school 
students. However, this study still has limitations, includ-
ing: (i) the participants involved only came from one junior 
high school in Karawang district (Indonesia), (ii) the MDI 
program was specifically designed for students at the junior 
high school level. It is recommended that future research 
needs to be done by considering adding participants from 
several junior high schools or involving students from se-
nior high schools in Indonesia. In addition, the DMI program 
must continue to be evaluated so that it can be used by stu-
dents in all levels of education such as senior high schools.

Table 4. Effects of teaching [diferentiated model instruction vs control] on study habits
Parameters Teachings Sex [n] Pre‑ Mid‑ Post‑ ∆ (%) 2‑Way ANOVA repearted measure

Main Effects Interactions
Teaching Time Teaching vs 

Time
SH

HTM
(score)

DMI Boys [15] 10.9±1.83 17.6±1.50 24.0±2.10 +48.92 F[1.58] = 7.50
p=0.010

ƞ2p=0.205

F[1.58] = 628.57
p<.001

ƞ2p=0.956

F[1.58] = 8.06
p=0 0.002
ƞ2p=0.217

Girls [15] 11.7±1.45 18.0±1.31 23.0±2.45 +40.81
CG Boys [15] 13.0±1.07 16.7±1.03 24.1±1.88 +36.39

Girls [15] 13.7±1.71 17.9±1.49 23.7±2.29 +31.53
HTO
(score)

DMI Boys [15] 11.8±1.47 18.1±1.30 25.8±1.52 +47.97 F[1.58] = 6.96
p=0.013

ƞ2p=0.194

F[1.58] = 707.31
p< .001

ƞ2p=0.961

F[1.58] = 35.86
p< .001

ƞ2p=0.553
Girls [15] 12.9±1.33 18.6±1.76 25.4±2.10 +40.37

CG Boys [15] 13.5±1.19 17.8±1.21 22.8±2.43 +29.97
Girls [15] 14.5±1.13 18.3±1.71 22.3±1.62 +24.03

SH: Study habits; HTM: Habits towards myself; HTO: Habits towards others; DMI: Diferentiated model instruction; CG: Control group; ∆ 
(%): Delta percentage. Significance level at p<0.05
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CONCLUSION

In conclusion, the DMI program integrated into PE for 
11 weeks is proven to be effective in improving PL, SH, and 
PF aspects among junior high school students. This study 
contributes as important information for teachers to imple-
ment the DMI program in the long term in PE classes so that 
it is expected to achieve optimal improvements in PL, SH, 
and PF.
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