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ABSTRACT

The purpose of this study was to determine the utilization of an inclined
plane to improve the efficiency of the front roll on class IV students at
Paringin 2 State Elementary School. The method used in this study was
a pre-experiment with a pre-test and post-test research design. The
data analysis technique uses the T-Test to compare the average of two
samples to test the truth or not of a hypothesis; besides that, the
research uses the percentage formula to calculate the percentage of
complete students and incomplete students. The research sample was
class IV students of Paringin 2 State Elementary School, Balangan
Regency, totalling 19 people, and the object of research focused on the
utilisation of an inclined plane to increase the efficiency of the front roll
movement. The results in pre-test and post-test results showed that the
highest score remained at 100. The lowest score was 55.5 in the pre-test
and 80.5in the post-test. The average was 86.8 in the pre-test and 895.3
in the post-test. The Minimum Attainment Criteria was 75. Students who
completed 78.95% in the post-test and 100% in the post-test. Students
who did not complete the pre-test were 21.05% and the post-test was
0%. The t-test results show P-value = 0.0000239304, far below 0.05, so
there is a significant difference in student learning achievement before
and after the application of the inclined plane in front roll learning. In
conclusion, the utilization of an inclined plane significantly increases the
efficiency of the front roll movement in class IV students at Paringin 2
State Elementary School.
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INTRODUCTION

Physical education (PE) plays a critical role in developing motor skills, cognitive
abilities, and healthy habits in children. One of the essential goals of PE in elementary
schools is to provide students with the basic physical competencies needed for lifelong
physical activity (Cairney et al., 2019). Among these competencies, gymnastic
movements such as the forward roll are considered foundational as they contribute to
overall aqility, coordination, and body control (Gallahue, Ozmun, & Goodway, 2021).
However, mastering such skills requires appropriate instructional strategies, including

the use of pedagogical aids and biomechanical understanding.
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The effectiveness of movement learning in children is highly influenced by both
physical development and the use of motor learning supports. It is well-established that
when biomechanical constraints are reduced, children's confidence and ability to
perform complex movements significantly improve (Rudd et al., 2017). One of the
methods used in PE environments to assist in this process is the use of an inclined
plane—a surface designed at an angle to facilitate movements that would otherwise
require more muscular effort on flat ground.

To achieve educational goals, physical education involves human movement and
can take the form of games, sports, or physical activities. Physical education covers
aspects such as intellectual, emotional, social, moral, and spiritual skills in addition to
developing and awakening personal potential (Mustafa & Sugiharto, 2020). Physical
education, whichincludes a variety of activities, isa deliberate and directed process that
aims to produce a complete, quality, and Pancasila-minded Indonesian human being. The
goal is to achieve progress in all aspects of health and fitness, intelligence, character,
and personality harmony (Ari Iswanto, 2021).

Elementary school physical education classes introduce students to a variety of
sports designed to foster physical health, collaboration, and skill development (Kamadi
et al., 2024). Elementary school sports programs often include the basics of gymnastics,
ball games (basketball, soccer, and volleyball), running, jumping, and more traditional
sports like baseball. The goal of these activities is to build muscle, improve coordination,
and teach children the importance of working together.

The physical education program covers a wide range of topics, including but not
limited to: learning the basics of various sports and games, exercises for personal
growth and development, rhythm exercises, water activities, and outdoor education.
Students are provided with these resources to help them understand why people move
and how to move safely, effectively and efficiently. Students should be able to develop
better self-perceptions and recognise the benefits of physical exercise when
implemented in a planned, progressive and sustainable manner (Faridah, 2024).

The forward roll, also known as the somersault, is a fundamental gymnastic
movement that requires coordination of body segments and efficient weight transfer.
Young children often find this movement difficult due to limited muscular strength, poor
coordination, or fear of falling(Santos et al., 2020). An inclined plane helps reduce these
barriers by leveraging gravity to assist with the rolling motion, thus lowering the energy
expenditure and providing smoother execution of the roll (Sharma & Singh, 2018).

Previous studies have shown that mechanical aids such as inclined mats
significantly improve performance outcomes in rolling movements, especially in
beginner-level learners (Ozer et al., 2024; Milanovié et al., 2022). In addition to
biomechanical support, such tools also play a psychological role by increasing the
willingness of students to attempt challenging tasks, thus reinforcing learning through
positive experiences(Morgan et al., 2018).

Despite these advantages, the use of inclined planes in PE is still underutilised,
particularly in resource-constrained schools or among generalist PE teachers who may
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lack training in gymnastics or motor development strategies (Ward et al., 2017). In
Indonesia, where curricular standards for physical education emphasise both skill
acquisition and student engagement (Kemdikbud, 2020), innovations in instructional
strateqgy, like using inclined planes, could enhance both learning outcomes and
curriculum implementation.

At Paringin 2 State Elementary School, observations have revealed that many Class
IV students experience difficulties in performing forward rolls during gymnastics
lessons. These challenges manifest in poor form, lack of control, incomplete movement
execution, and, in some cases, fear-induced avoidance of the activity. This learning
barrier not only hampers students' motor development but also affects their confidence
and enjoyment of physical education.

In response to these issues, educators are exploring mechanical support tools like
inclined planes to create a more accessible and encouraging environment for movement
learning. However, the effectiveness of such interventions in this specific educational
context has not been adequately studied. This raises several questions: To what extent
does the use of an inclined plane facilitate forward roll performance? Are there
measurable improvements in technique and student participation when such tools are
implemented? And how do students respond psychologically to the modified task
conditions?

The use of inclined plane mats can help overcome students' difficulties and fearsin
doing forward rolls in floor gymnastics. The inclined mat provides gravity support that
facilitates body movements when rolling, so that students can more easily understand
basic techniques and feel safer. This tool also reduces the physical pressure felt by
students, helps increase self-confidence, and reduces the risk of injury during practice.
This approach is effective in gradually building student comfort in learning floor
gymnastics movements (Asry Syam, Ismet Yasin, 2024).

Aninclined plane matis atool designed to make it easier for students to do forward
rollsin floor gymnastics. In addition, the use of aninclined mat increases students'sense
of security and confidence, reduces the risk of injury, and motivates them to try the
movements more comfortably. This tool is very useful in the learning process, especially
for beginners (Fatkhurohman, 2022).

Several studies that are related to the level of physical fitness in futsal include: 1)
"Use of Inclined Mattress Media to Improve Forward Roll Learning Outcomes in Grade 4
Students of Plosowangi State Elementary School" research by (Fatkhurohman, 2022), 2)
Inclined Mat, Floor Gymnastics, Learning Media (Ismet Yasin, Asry Syam, 2024), 3)“The
Effect of Using an Inclined Plane Mat on Improving Front Roll Ability in Pjok Subjects at
State Elementary School 2 Nglurup Ponorogo” Research by (Mukti et al., 2023).

Although numerous studies have investigated the effectiveness of various
instructional strategies in PE, there is limited research focusing on the integration of
mechanical aids—specifically inclined planes—in elementary school settings in
Southeast Asia, including Indonesia. Most existing studies are either experimental trials
conducted in controlled environments (e.g., gymnastic clubs) or focus on broader motor
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skills without isolating the forward roll as a specific skill (Bruno et al., 2019; Rudd et al.,
2021).

Furthermore, while the biomechanics of inclined planes have been widely
documented in physics and kinesiology literature, their pedagogical implications in
practical PE instruction remain underexplored. In particular, there is a lack of empirical
evidence linking inclined plane utilisation with observed improvements in forward roll
efficiencyinreal classroom conditions. Additionally, few studies have taken into account
the psychological benefits of using assistive tools in reducing fear and increasing
engagement in motor skill learning (Palmer & Brian, 2021).

This research aims to address this gap by systematically investigating the use of
inclined planes within a classroom PE context and evaluating its effects on the execution
and efficiency of forward rolls among Class IV students in a typical Indonesian
elementary school setting.

This study is unique in several ways. First, it applies a biomechanical learning aid—
in this case, an inclined plane—to a natural school environment rather than a controlled
sports science laboratory. Second, it focuses on a specific movement skill that is often
neglected in broader PE research: the forward roll. Third, the study targets a critical age
group(9-10years old), which represents a developmental period where gross motor skills
are rapidly evolving and highly responsive to instructional support (Haywood & Getchell,
2020).

Unlike many prior studies that only assess pre-post performance outcomes, this
research also considers qualitative feedback from students and teachers, aiming for a
more holistic understanding of the intervention's effectiveness. Finally, the research
integrates insights from physics, motor learning, and pedagogy to develop a multi-
disciplinary approach to teaching gymnastics in elementary schools—an innovation
particularly valuable in countries like Indonesia, where resource availability and teacher
specialisation vary greatly.

In light of the aforementioned background, this study sets out to evaluate the
impact of using aninclined plane to facilitate the learning of forward rolls among Class IV
students at Paringin 2 State Elementary School. The main objectives are: (1) To
determine whether the use of an inclined plane significantly improves the execution
quality of forward rolls in students, (2) To examine student perceptions of difficulty and
enjoyment in performing forward rolls before and after the intervention, and (3) To
provide evidence-based recommendations for integrating mechanical aids in the PE
curriculum, especially in settings with limited resources and instructional expertise.

Thisresearch holdsimportant implications for PE teachers, curriculum developers,
and educational policymakers. If proven effective, inclined planes could serve as a cost-
effective and pedagogically sound method to enhance motor skill learning in primary
education. By advancing our understanding of the interplay between physical supports
and motor development, this study aims to contribute to the ongoing effort of making
physical education more inclusive, effective, and enjoyable for all students.
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METHODS

This study used a pre-experimental method, which is an approach that aims to
assess the impact of an intervention or treatment. The design used is a pre-test and
post-test, which functions to determine the extent of the effect of the treatment on the
research subjects (Agustianti et al., 2022). By comparing the results of the pre-test and
post-test, researchers can evaluate the effectiveness of the intervention given, whether
there is a significant change or not. In the pre-test stage, the subjects performed a
forward roll movement on a regular gymnastics mat, while in the post-test stage, the
same movement was performed on an inclined plane as a form of treatment.

Research samples refer to individuals, groups, or entities that are the primary source
of data in a study. Subjects are generally humans or living things that provide information
throughinterviews, observations, or experiments(Syafriani et al., 2023). Subjects are usually
humans who provide information through interviews, questionnaires, or observations
(Nashrullah et al., 2023). The research sample was 19 fourth-grade students of Paringin 2
State Elementary School, Balangan Regency, with an age range of 9to 10 years.

The object of research, on the other hand, is the aspect or phenomenon being
studied. The object can be a concept, variable, event, or object that is analysed to gain a
deeper understanding (Wiwin Yuliani, 2023). Analysis of research objects is carried out
using various methods such as experiments, observations, or literature reviews in order
to obtain valid data that can be tested for truth (Adil, 2023). The research object focuses
on the use of inclined planes to increase the efficiency of forward roll movements.

An observation sheet instrument to record observation results systematically to
measure skills and body posture movements in rolling the body forward or forward roll
(Utomo et al., 2024). Implementation: students do a forward roll based on criteria
consisting of warm-up start, preparation stage, movement stage, and end of movement.
Then the assessment criteria in the form of a score are obtained from the weight of the
criteria, namely 1=can't, 2 = Average, 3 Can. The weighted score obtained is then added
up as awhole, and the score is entered into the formula for the total score divided by the
maximum score times 100.

Data analysis was conducted using the T-Test, which is a statistical method for
comparing the means of two samples. The goal is to test the truth of a hypothesisin a
population(Syafriani et al., 2023). This study also uses a percentage formula to calculate
the proportion of students who completed and those who did not.

RESULTS AND DISCUSSION
Result

This study aims to examine how effective the use of inclined planesisinincreasing
the efficiency of forward roll movements in grade |V students at SDN Paringin 2. Through
observation and evaluation of learning outcomes, this study compares the value of
student learning outcomes before and after using inclined planes as a learning method.
The research data presented in the form of tables and descriptions provides an overview
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of the increase in student abilities and the contribution of inclined planes in helping the
learning process of forward roll movements more effectively, as follows:

Table 1.
Sample Distribution
Classification Frequency Presentation
Men 13 68%
Women 6 32%
Total 19 100%

The distribution of subjects contained in this study is the male classification frequency
of 13 people, 68%, female classification is 6 people, with a percentage. The total number of
subjects distributed is 19 fourth-grade students at Paringin 2 Elementary School.

Table 2.
Pre-test and post-test results
Information Pre-test Post-test

Highest Value 100 100

Lowest Value 55,5 80,56

Average Value 86,8 95,3

Minimum Completion Criteria 75 75
Percentage of Students Completed 78,95% 100%
Percentage of Students Not Completing 21,05% 0%

The description of the pre-test and post-test results shows that the highest score
is always 100. The lowest score was recorded at 55.5 for the pre-test and 80.5 for the
post-test. The average pre-test score was 86.8, while the post-test reached 95.3. The
Minimum Passing Criteria was set at 75. In the post-test, the percentage of students who
met the criteriawas 78.95% and in the pre-test, all students reached 100%. Students who
did not meet the criteria in the pre-test were 21.05% and in the post-test, there were no
students who did not complete.

Pre-test and post-test value for forward roll

DPre-test Post-test
120
00 100 100 86395’3
an 80,5 . 75 75
80
. 55,5
40
20 78,95% 21,05%
‘ " 100% 0%
0 —_— —
Minimum Perce Pe of
Highest Value | Lowest Value |Average Value  Completion Stu S St o
Criteria ed
OPre-test 100 55,5 86,8 7 21,05%
Post-test 100 80,5 95,3
.
Figure 1.

Pre-test and post-test graph results

In the pre-test and post-test, the highest score remained at 100. The lowest score
increased from 55.5in the pre-test to 80.5in the post-test. The average score increased
from 86.8 in the pre-test to 95.3 in the post-test. Student completion increased before
the post-test, and only 78.95% of students met the KKM. After the post-test, this number
reached 100%. Students Who Did Not Complete - In the pre-test, there were still 21.05%
of students who had not reached the KKM. However, after the post-test, 0%.
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Table 3.
Results of the T (t-test)
Pre-test Post-test
Mean 86,8 95,3
Variance 141,3911111 44,04
Observations 19 19
Pearson Correlation 0,901154722
Hypothesised Mean Difference 0
df 18
t Stat -5,6364231897
P(T<=t) one-tail 0,0000119652
t Critical one-tail 1,7340636066
P(T<=t) two-tail 0,0000239304
t Critical two-tail 2,1009220402

The students’ mean score increased from 86.8 in the pre-test to 95.3. The variance
in the pre-test was quite large, reaching 141.39, while in the post-test it decreased to
44.04. The Pearson correlation value was 0.901, indicating a very strong relationship
between the pre-test and post-test. P-value (one-tailed) = 0.0000119652 and P-value
(two-tailed)=0.0000239304.

Discussion

This study explored the effectiveness of using an inclined plane to improve the
performance of forward rolls among Class IV students at Paringin 2 State Elementary
School. The introduction of an inclined surface is grounded in biomechanical principles
and pedagogical strategies aimed at enhancing motor skill acquisition in children.

An inclined plane reduces the required force to move an object by increasing the
distance over which the force acts, as noted by classical mechanics (Wikipedia, 2025).
When the surface is frictionless, the mechanical advantage equals the length-to-height
ratio or the reciprocal of the sine of the angle (Wikipedia, 2025). In a pedagogical setting,
this mechanical advantage facilitates students' ability to roll forward with less effort and
smoother motion. Especially for young learners, decreasing the force requirement can
enhance confidence and execution fluency (CrossFit Journal, 2005). According to
pedagogy in physical education, tasks structured appropriately provide success
experiences, reinforcing children's learning (Rink & Hall, 2008).

Research in physical education underscores that tasks with gradually increased
complexity, from nets to minimal support, promote motor learning (Rink & Hall, 2008). The
forward roll down anincline exemplifies this, as the plane adds support before transitioning to
flat-ground rolls. This aligns with scaffolding theory in PE, which recommends progressive
assistance (Rink & Hall, 2008) and benefits from ecological dynamics frameworks that
emphasise manipulating constraints to shape learning (Araujo et al., 2021).

Primary school studies reveal that inclined surfaces facilitate forward roll learning
more effectively than flat surfaces(PECentral, 2017). Gymnastics interventions have also
improved flexibility and strength in young children, supporting enhanced motor
proficiency (Ozer et al., 2024). Additionally, specific training improved ladder-like rolls in
children, similar to the improvements seen following inclined plane practice
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InfoSAS studies by Bruno et al. (2019) confirm that forward roll performance scores
improved significantly post-training, especially when administered by experts.
Moreover, trained gymnasts significantly outperform novices in both forward and
backwards rolls (Bruno et al., 2019).

Inclined planes reduce frictional demands and bias students toward rolling instead
of sprawling (Harrell, 2005). This supports biomechanical investigations indicating that
rolling reduces impact forces (Harrell, 2005). While ground reaction force studies have
focused on landings, the principle applies: reduced peak forces lead to safer and more
controlled movements (Radlinger et al., 2005). By smoothing motor patterns during
downhill rolls, students build momentum and proprioception, which help transfer gains
to flat-ground performance.

Specialist PE teachers provided more reliable assessments of rolling proficiency
compared to generalists. This suggests that, alongside mechanical support,
instructional quality significantly affects outcomes. In the Paringin 2 context, teacher
training may need to accompany inclined-plane interventions to maximise impact.

Forward roll proficiency is linked to variables like flexibility and trunk strength.
Gymnastics training showed significant improvements in children aged 5-7 in both
domains(Ozer et al., 2024). Other studies correlate deep squat ability with backwards roll
quality (Bruno et al., 2019). Therefore, incorporating dynamic stretching and bodyweight
strength exercises alongside inclined plane drills could compound skill development.

Given limitations such as class size and resource constraints, using portable
inclined mats offers an efficient solution. PE classes could implement:

1. Initial incline-based roll drills with teacher-provided demonstration and

feedback.

2. Transition to flat-ground rolls as students gain control.

3. Incorporation of flexibility drills(e.qg., sit-and-reach, deep squat prep).

4. Ongoing assessment using adapted InfoSAS rubrics.

Such scaffolding aligns with evidence-based alternatives in PE that yield positive
yet modest effects (Milanovi¢ et al., 2024). While improvements were not statistically
significant across all aspects, meaningful gains in motor competence were noted.

This study did not isolate the effects of incline usage from multi-component
interventions. Like previous research that combined gymnastics and dance in PE
(Milanovi¢ et al., 2024), further controlled studies are needed to determine the direct
impact of inclined planes. Long

CONCLUSION

Students in grade 4 of SD Paringin 2 can move better when using an inclined plane.
Looking at the data from before and after the test, the average score increased from 86.8
to 95.3, and the percentage of passers increased from 78.95% to 100%. This increase is
supported by the results of the t-test, which showed a significant difference with a P-
value (two-tailed) of 0.0000239304.

1106


mailto:2110122310046@mhs.ulm.ac.id1

Utilization of an Inclined Plane to Increase the Efficiency of Forward Roll on Class IV Students at Paringin 2 State Elementary
School.

Adi Rusmana', Rahmadi?®®, Recky Ahmad Haffyandi®-

2110122310046@mhs.ulm.ac.id™

This study hopes that the modification of the inclined plane mat tool can be applied
more widely in physical education learning, so that more students feel the benefits of
improving their forward roll skills. In addition, it is hoped that this study can be a
reference for teachersin developing more innovative and effective learning methods, as
well as encouraging further research to explore modifications to other aids that can
improve the quality of floor gymnastics learning.
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