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Abstract: Technology drives the development of interactive and customizable learning media, ca-
tering to diverse learner needs. The learning media in locomotor motion educational game applica-
tions in PE learning is the result of this research. This research develops interactive learning media
using Construct 2 software on locomotor motion material for third graders students. This research
applies the Brog and Gall model of research and development (R&D), involving media experts, ma-
terial experts, physical education (PE) teachers, and students. The practicality test engaged PE teach-
ers from three distinct schools, yielding an impressive average score of 98.89%, indicative of excel-
lent practicality. The development of Construct 2-based learning media has proven very feasible to
be used as an interactive learning media to increase student interest and participation in locomotor
motion learning, creating an attractive and relevant learning atmosphere with the demands of to-
day's all-digital era.
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1. Introduction

Amidst the rapid pace of modern advancements, mastering digital literacy emerges
as a crucial skill (Akayoglu et al., 2020; Li & Yu, 2022). The 21s-century era requires us to
access information easily through digital media, enabling fast and efficient exchange of
information (Alenezi, 2023; van Laar et al., 2020; Xie et al., 2020). Not keeping up with
technology can make a person feel left behind, especially in various aspects of life, includ-
ing education (Dube, 2020; Jesionkowska et al., 2020). Advancements in science and tech-
nology have sparked significant transformations, especially in education (Oke &
Fernandes, 2020). School students are becoming interconnected with technology, evolving
and thriving in the digital era (Bonfield et al., 2020). Therefore, there is a need for innova-
tion and improvement in the education system to improve the quality and quantity of
knowledge obtained. Today, education not only molds students' characters but also plays
a pivotal role in individual development (Bartelds et al., 2020; Tabroni et al., 2020).

Teachers bear the responsibility of encouraging learners to become independent, cre-
ative, and innovative (Hang & Van, 2020; Swanzy-Impraim et al., 2023). In facing the de-
mands of the times, teachers need to understand and master digital literacy (Setiansah et
al., 2023; Yesilyurt & Vezne, 2023). Teachers' digital literacy skills play a role in the success
of the learning process. Ahmadi et al (2023) also assert that proficient use of technology
by teachers can inspire and motivate students, enhance interest in learning, and ultimately
lead to academic success. So, teachers must actively follow technological developments to
remain relevant in providing education. Teachers must also acknowledge the importance
of digital literacy, as it is reflected in the use of learning media. Technology-based inter-
active learning media can improve rigidity and monotony in the learning process
(Setiansah et al., 2023; Yesilyurt & Vezne, 2023). Physical Education (PE) plays a vital role
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in shaping a healthy and active learner while enhancing academic achievement within the
school environment (Sevil-Serrano et al., 2022; Wintle, 2022). In Physical Education (PE),
locomotor skill activities are typically introduced at the elementary level in third grader
(Syaflin et al., 2021; Yuwono et al., 2022). Komaini et al. (2021) and Palmizal et al. (2020)
state that locomotor motion is where it consists of basic movements such as walking, run-
ning, and jumping. Physical activity is behavior in daily life. So, an approach to keep stu-
dents engaged and enthusiastic about participating in fundamental motion education is
crucial. Integrating technology in learning PE is a means to improve interest and motiva-
tion, especially in understanding the content of locomotor. Educators need to develop ed-
ucational materials that foster students' enthusiasm for actively engaging in the learning
process.

Construct 2 software is one tool that can be utilized in developing technology-based
media. Dzikro and Dwiningsih (2021) contend that Construct 2 is user-friendly due to its
lack of coding requirements. Sukmawijaya and Fauzi (2020) elaborated that HTML5-
based gaming applications offer advantages in Multiplatform Export, enabling them to be
exported to various media or devices. Construct 2 is based on Hyper Text Markup Lan-
guage (HTML) 5, designed to create gamification in learning. Utilizing Construct 2 soft-
ware in Physical Education (PE) learning is anticipated to enhance the effectiveness of
learning activities. It is supported by previous studies that have undergone validity and
feasibility tests, with notably high scores, as seen in the research conducted by Samiaji and
Kurniawan (2023) on swimming materials, and by Hariyanto (2020) on short-distance run-
ning athletic materials. However, according to literature reviews, there has been no de-
velopment of Physical Education (PE) learning media based on Construct 2 software spe-
cifically for locomotor motion materials. Overall, integrating technology into education
and creating technology-driven educational tools are essential for achieving efficacy and
efficiency in the digital age of learning. Educators must stay abreast of technological ad-
vancements to ensure the delivery of relevant education in line with contemporary de-
mands. Consequently, research and development efforts are essential to create interactive
learning materials for locomotor motion. It involves assessing the validity, practicality,
and response of participants to interactive learning media that focuses on locomotor mo-
tion material at the primary school level to increase the motivation and interest of learners
in receiving PE learning material.

2. Materials and Methods

This study applies the Research and Development (R&D) methodology to convert
traditional teaching materials into interactive learning media. The development process
adheres to the Borg and Gall model, which typically consists of 10 stages, but due to con-
straints in materials and time, this study focuses on only five stages.

2.1 Research and Data Collection Phase

During this stage, a literature review was conducted to identify gaps in existing re-
search, followed by field observations to analyze the requirements of Physical Education
(PE) teachers.

2.2 Planning Phase

In the second stage, an analysis of core and basic competencies is conducted, aligned
with the curriculum implemented in Indonesia (Curriculum 2013). Subsequently, ques-
tionnaires are prepared for research subjects, comprising media experts, materials, prac-
ticality, and student responses. Additionally, designs are created, and necessary elements
for Construct 2 application-based learning media are prepared.

2.3 Product Development Phase

After designing and preparing several necessary elements, the subsequent step in-
volves creating learning media using the Construct 2 application.
2.4 Initial Field Trial Phase
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The designed and created products then undergo validation to assess their validity,
practicality, and student response to the developed learning media. Several experts served
as validators to test the validity of this Learning Media based on media and material as-
pects during the research conducted from September to November 2023. Grade 3 primary
school students participated in this research, initially in a small-scale trial involving a total
of 15 students, followed by a large-scale trial with 55 students from several private pri-
mary schools in the South Padang sub-district, including SD Kartika I-12, SD Kalam Ku-
dus, and SD Tirtonadi. The data collection technique uses a validation questionnaire in-
volving six experts to test the validity of this Learning Media and respondent question-
naires to PE teachers and students to test the practicality and response of students to this
learning media at the stage of small-scale and large-scale trials. The data collected under-
went analysis using assessment scales and percentage ranges to assess the validity, prac-
ticality, and learner response. This research focuses on developing learning media for PE
subjects, with specific material on locomotor motion. The data analysis will provide an
overview of the extent of validity, practicality, and student response to learning media for
third grader students. As for more details, the frame of mind and division of tasks of each
research subject are describe in Figure 1. The assessed aspects of the media developed are
described in Table 1.
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Figure 1. Framework for designing interactive learning media research

Table 1. The validity aspects.

No Subject Sum Role Aspects
1. Media 3 Testing Media Validity from Software, Visual Communica-
Validator Software, Visual Communica-  tion and Language
tion, and Language Aspects
2. Material 3 Media Feasibility Test from as-  Quality of Content, Presenta-
Validator pects of content quality, tion, Locomotor Motion and

presentation, locomotor motion Language
and language

3. Teachers 3 Test the practicality of the me- Quality of Content, Presenta-
dia from the point of view of tion, Locomotor Motion, Lan-
the subject teacher guage and Technical

4. Students 55 Test the effectiveness of media ~ Quality of Content, Presenta-
from the perspective of stu- tion, Language and Technical
dents

Data analysis is conducted to determine the validity, practicality, and student re-
sponse to the developed learning media. The research data are subjected to descriptive
statistical analysis to obtain average values and percentages. The validity analysis
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involves assessing validation sheets, utilizing the following steps: assign scores to each
item based on responses such as excellent (4), good (3), fair (2), or poor (1), and then sum
the total scores obtained from each validator for all indicators. The determination of va-
lidity, practicality, and student response values is carried out using a questionnaire:

Total Score
Value Validity = x 100%
Number of Validators x Max Score

The validity category of learning media development based on final grades can be
seen in Table 2. The practicality test and student response use the Likert scale and are
analyzed using the validity test criteria (Table 2).

Table 2. Validity test criteria

No. Interval Category
1 81% — 100% Very Good
2 61% — 80% Good
3 41% — 60% Moderate
4 21% — 40% Not Good
5 0% —20% Bad

2.5 Initial Product Revision Phase

At the initial product revision stage, an evaluation is conducted on the developed
product based on input and feedback from experts and trial results. The evaluation find-
ings are then used to make improvements to the product to achieve the desired level of
quality before it is published or widely used. These improvements may include design
adjustments, functional enhancements, feature additions, or performance optimizations,
depending on the needs and findings from the initial product evaluation.

3. Results
3.1. Research and Data Collection Phase

This step involves two methods: literature review and observation. During the liter-
ature study phase, data collection was conducted by distributing a Google Form to Phys-
ical Education (PE) teachers teaching in primary schools in the southern district. The re-
sults of a survey conducted among 45 PE teachers in South Padang showed that the use
of technology in education is still limited, especially in locomotor motion material. Only
10% of teachers have used applications during the teaching process and require media
tools with applications for locomotor materials. Consequently, due to limited innovation
in learning media, students frequently grow bored during lessons.

The pandemic that occurred a few years ago also had an impact, necessitating the
need for learning materials infused with engaging and exciting technology. Therefore, ap-
plication-based educational materials on Locomotor Motion material are crucial. It will
support teachers and students in achieving their competencies. According to Nisa
Suwardi (2021), locomotor motion encompasses activities such as walking, running, and
jumping, which are performed in daily life. Interactive learning media is essential to en-
hance students' understanding of locomotor motion concepts. Such media aims to aid stu-
dents in developing a deeper comprehension of the locomotor motion concept.

3.2. Planning Phase

After aligning with the core and basic competencies of third graders in primary
schools (Curriculum 2013), the research instrument prepared is a questionnaire intended
for quantitative measurement of research outcomes. This research validation consists of
four parts: media validation questions, material validation questions, teacher practice
questions, and learner responses. Before being used as a research instrument, the data that
has been collected needs to be further verified by an instrument validator. The thorough
validation of the tool affirms its reliability, establishing it as an appropriate research
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instrument. Following this, the subsequent step entails formulating a design for educa-
tional media. In this research, Software Construct 2 is utilized as the software platform for
creating learning materials. Following a thorough grasp of the software, the subsequent
task is to generate or adapt essential elements to enhance media development, encom-
passing aspects like backgrounds, animations, games, quizzes, materials, and other com-
ponents.

3.3. Product Development Phase

This step involves creating or designing an engaging and effective educational game.
This learning media is made using Construct 2 software because it can improve learning
media equipped with entertaining games and ultimately produce products in the form of
applications. Construct 2 is an HTML 5 game that can be downloaded
from www.scirra.com website and played on Android or PC. Construct 2 software can
be used offline and online. The development of learning media for locomotor motion ma-
terial is illustrated in Figure 2, Figure 3, Figure 4, and Figure 5.

Melompat berbeda dengan meloncat, melompat i

merupakan Gerakan mengangkat kaki keatas LANIY,
dengan diawali bertumpu pada satu kaki,
sedangkan meloncat dengan dua kaki

Figure 3. The content of learning media


http://www.scirra.com/

Research and Development in Education (RaDEn), Vol. 4, No. 1, July 2024, pp. 1-11. https://doi.org/10.22219/raden.v4i1.31831 6 of 11

Berlari lebih ... daripada
berjalan

Figure 4. The quiz game of learning media

Figure 2 illustrates the primary interface of the educational media, providing access
to its features. Figure 3 details the substantive content encapsulated within the media.
Transitioning to Figure 4, it delineates the interactive quiz elements embedded within the
educational platform. Lastly, Figure 5 elucidates the interactive word game component
focused on locomotor motion concepts.

i

Figure 5. The interactive word game of learning media

Furthermore, this product will be validated by media experts and material experts.
Media validation is done using questionnaires. Validators in the media section involve
three media experts. The assessment consists of three aspects with multiple indicators.
The measured aspects are software, visual communication, and language used in the
learning media. Table 3 shows the results of validation by media experts.

Table 3. The results of validation by media experts

Validator
Aspects Average Category
1 2 3
Software 100% 100% 100% 100% Very Good
Visual Communications 89.29% 100% 100% 96.43% Very Good
Language 100% 100%  87.5% 95.83% Very Good

Average 96.43% 100% 95.83%  9742%  Very Good
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According to the media expert validation results, Validator 1 achieved an impressive
average score of 96.43%, categorizing it as "very good" validity. Validator 2 attained an
outstanding average score of 100%, placing it within the "excellent" validity category. Val-
idator 3 also received a commendable average score of 95.83%, indicating a "very good"
validity category. Consequently, the collective average score of the media expert valida-
tors stands at 97.42%. Notes and suggestions provided by validators emphasize the im-
portance of incorporating additional captivating animations. Validators in the media sec-
tion involve three material experts who also understand the material, especially in loco-
motor motion material. The assessment consists of four aspects evaluated by media ex-
perts. The aspects include quality, presentation, locomotor motion concept, and language.
Table 4 shows the results of validation by material experts.

Table 4. The results of validation by media experts

Validator
Aspects Average Category
1 2 3

Content Quality 95% 100% 100% 98.33% Very Good
Serving 100% 95.83%  100% 98.61% Very Good
Locomotor 100% 100% 100% 100% Very Good
Language 100% 100% 100% 100% Very Good
Average 98.75%  98.96%  100%  99.24% Very Good

Following the material expert validation phase, Validator 1 achieved a notable aver-
age score of 98.75%, indicating "very good" validity. Validator 2 demonstrated excellence,
securing an average score of 98.96% and positioning within the "excellent" validity cate-
gory. Validator 3 also attained a commendable average score of 100%, signifying a "very
good" validity category. The average overall media expert validator score is 99.24%. Notes
and suggestions from validators are to add more varied motion models, especially in lo-
comotor motion.

3.4. Initial Field Trial Phase
Learning media that were developed and have gone through the validity stages of
several media and material experts were then tested for practicality by several PE teachers
from three different schools. Practicality assessment is carried out by providing an assess-
ment angle. Table 5 describes the result of the practicality test.
Table 5. The results of practicality test by PE teacher

Teachers
Aspects Average Category
1 2 3

Content Quality 100% 100%  91.66%  97.22% Very Good
Serving 100% 100%  91.66%  97.22% Very Good
Locomotor 100% 100% 100% 100% Very Good
Language 100% 100% 100% 100% Very Good
Technical Aspects 100% 100% 100% 100% Very Good
Average 100% 100%  96.66%  98.89% Very Good

After conducting the practicality test involving 3 PE teachers, Teacher 1 achieved a
perfect score of 100%, indicating "very good" practicality. Additionally, two other teachers
demonstrated excellence, each with an average score of 100%, positioning them within the
"excellent" practicality category. Furthermore, Teacher 3 obtained a commendable aver-
age score of 96.66%, signifying a "very good" practicality category. As a result, the overall
average practicality score stands at 98.89%. The feedback from the 3 PE teachers primarily
emphasizes the application's appeal and suitability for third grader students.

Next, the practicality test by students is conducted on third graders with 55 students
from three different private schools in South Padang District. Student response tests are
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carried out by providing assessment questionnaires. The results of the student response
test were 55 people. The results of practicality tests by students are described in Table 6.

Table 6. The results of practicality test by student

No. Interval F % Category No
1 81% - 100% 53 96% Very Good 1
2 61% — 80% 2 4% Good 2
3 41% - 60% 0 0% Moderate 3
4 21% — 40% 0 0% Not Good 4
5 0% —20% 0 0% Bad 5

According to the findings of the large-scale trial presented in Table 5, 55 students
participated in completing the questionnaire. The assessed aspects garnered a highly pos-
itive response from all 55 learners, with the attained indicators achieving an average score
of 96%.

3.5. Initial Product Revision Phase

During this phase, enhancements are implemented on the recommendations and
feedback provided by experts. The suggestions and input received for Construct 2-based
learning media focusing on locomotor motion material primarily entail refining animation
diversity and locomotor motion representation. These improvements aim to enrich the
learning experience, ensuring a more engaging and comprehensive exploration of loco-
motor concepts for students.

4. Discussion

The role of teachers has become crucial in facing the demands of a rapidly changing
era (Bojovic et al., 2020; S& & Serpa, 2020; Shin & Hickey, 2021). Teachers' digital literacy
is the foundation of a successful learning process (Falloon, 2020; Khan et al., 2022; Quaicoe
& Pata, 2020). The ability of teachers to use technology can increase interest in learning
and help students achieve good achievements (Calderdn et al., 2020; Zhao et al.,, 2021).
Therefore, teachers must remain active in following technological developments to pro-
vide relevant learning by the demands of the times by utilizing technology.

Leveraging technology, such as developing learning media through Construct 2 soft-
ware, presents a viable solution to enhance the efficiency of motion learning. This research
proposes the development of interactive learning media for motion tools, where motion
tools become the basic material in the lower grades, namely grade 3 primary school. The
method used is Research and Development (R&D), involving media experts, material ex-
perts, PE teachers, and students as research subjects to test the validity and practicality of
media.

It is proven that the development of application-based interactive learning media for
locomotor motion material is feasible for use at the primary school level. Consistent with
prior research by Kurniawan et al. (2022), application-based learning media is engageable
for students. This finding is further supported by Isti’anah et al. (2023) research, demon-
strating the feasibility of integrating Construct 2 software at the primary school level. In
essence, integrating digital literacy, utilizing technology in learning, and fostering the de-
velopment of technology-based media are pivotal for attaining the effectiveness and effi-
ciency of education in the digital age. Teachers who understand and follow technological
developments can provide appropriate and relevant education to the demands of the
times, creating a pleasant learning atmosphere for students.

5. Conclusions

Based on the conducted research and development, it is evident that learning media
utilizing Construct 2 software for locomotor motion exhibits an average of very good va-
lidity, with percentages of 97.42% for media and 99.24% for material. Furthermore, prac-
ticality assessments by three PE teachers yielded very good ratings, totaling 98.89%. More-
over, assessment results from 55 students showed an average score of 96%, indicating a
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very good category. So, the developed media is suitable for use by PE teachers as teaching
materials used for lower-grade children, especially third graders in primary schools. This
learning media can be accessed via Android devices, enabling students to independently
utilize it on their smartphones. However, this study has not assessed its effectiveness
through larger-scale trials, indicating the necessity for further research to develop learn-
ing media, particularly for locomotor motion material at the primary school level.
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