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| ABSTRACT

Research development aims to produce differentiated learning tools that are valid, practical, and effective on the sub-theme of
Light. The research model uses the ADDIE model. The research was carried out in one of the North Gorontalo Regency Middle
Schools in the 2021/2022 academic year. The results of the research show that the differentiated learning tools developed meet
the valid, practical, and effective requirements. The average percentage of expert validation results on RPP, LKPD, teaching
materials, and learning achievement test instruments with respective categories is around 94%, 94%, 90%, and 90%. The results
of the analysis of the implementation of learning and learning activities of students on good criteria were around 96% and 94%,
respectively, and the percentage of students' responses in the trial was around 93%. The mean final test score of learning
outcomes for each differentiated group has increased, namely for students with high learning readiness (79.43), moderate
learning readiness (81.06), and low learning readiness (80.68) with an average percentage of student learning completeness about
94%. Furthermore, the mean N-Gain results of the three differentiated groups were in the high category, above 0.7. with the
respective results for groups with high learning readiness at 0.74, groups with moderate learning readiness at 0.77, and groups
with low learning readiness at 0.77.
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1. Introduction

Knowledge and technology thriving results in changes in human life, including education, with a relatively high change rate.
Accordingly, learning transformation is expected to equip and prepare graduates to be preeminent generation responsive and
prepared to face present and future challenges.

Through learning transformation, students are expected to carry out qualitative changes, yielding better behaviors. Hence, learning
must be conducted in an interactive, inspirative, fun, and challenging atmosphere. It will motivate students to participate actively
and affords adequate space to develop creativity and independence in accordance with their skills, interest, and physical
development within a convenient and fun atmosphere to achieve their well-being.

215t Century education is claimed to be the development of three key competencies, i.e., thinking competency, acting competency,
and living in the world competency (Greenstein, 2012). 215t Century education is claimed to be the development of three key
competencies, i.e., thinking competency, acting competency, and living in the world competency (Greenstein, 2012). To meet the
competencies, we call for learning approaches with an adjustment to student characters. As such, learning has to prioritize student
needs and differences and be based on the learning identification results, covering readiness, interest, and learning profile.

Copyright: © 2023 the Author(s). This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,
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Learning centered on students as individuals is learning with an open class system or flexible structured class system (Munandar,
1999). The learning breeds no pressure on student performance and emphasizes more individual attention. In so doing,
differentiated learning is a critical approach to attain learning with a new paradigm focusing on student learning needs.
Differentiated learning customizes classroom learning to meet students’ individual learning needs (Tomlinson, 2000). Additionally,
it is a series of common-sense decisions made by teachers oriented to student needs (Ministry of Education, Culture, Research,
and Technology, 2020). The decisions made are associated with a) how teachers create a learning environment inviting students
to learn and work hard to realize a higher learning objective, b) the curriculum with a learning objective clearly defined, c)
sustainable assessment, d) how teachers respond to student learning needs, and e) effective class management. In short,
differentiated learning is a learning approach in which teachers are demanded to adjust learning to student learning needs,
bringing about learning that can accommodate student diversity and distinctiveness.

In holding differentiated learning, teachers should map student learning needs (Bayumi et al., 2021). Teachers have to understand
student preparedness before beginning a learning activity.

Student learning needs can be classified into three aspects, namely learning readiness, interest, and profile (Tomlinson, 2001). To
host differentiated learning, teachers can apply differentiated approaches: content approach, process approach, and product
approach. In practice, teachers can implement one or more differentiated approaches to optimize services that fulfill student
learning needs. Using differentiated approaches, students can deliver learning in accordance with their competency levels (teaching
at the right level).

Our type of differentiated learning approach focuses on process differentiation. And yet, we do not sideline content and product
differentiation. Meanwhile, student learning needs to focus on learning readiness. The reason for focusing on it is that the light
concept delivered is an essential material that comes at the material depth and broadness level hard to understand.

The observation of science teachers at a junior high school in Gorontalo Utara demonstrated that most of the teachers hold poor
learning. The learning was teacher-centred, conventional, and did not accommodate student learning needs. It brought on
disparities, e.g., students’ low learning motivation, difficulties in understanding learning materials, higher-competency students
dominating learning activities, and poorly implemented peer tutoring. The issue caused a gap between students with higher
competencies and those with low ones. It is regretted as all students have the right to equal and just educational services. The data
were followed up using the ADDIE development analysis.

We designed our differentiated learning using the following stages: a) mapping student learning needs at the learning readiness
level using diagnostic assessments, b) designing differentiated lesson plans, student worksheets (content, process, and product),
learning materials, and learning outcome tests, d) giving a formative assessment to analyze the process and reflect on learning, e)
giving an assignment as the learning product, and f) giving a summative assessment.

2. Methodology

This research was research and development to engender differentiated learning devices to augment student learning outcomes.
The device developed focused on lesson plans and student worksheets. However, we still considered teaching materials and
learning outcome tests. This research was carried out in the odd semester 2021/2022, and the research subjects were eighth
graders at the B class SMP Negeri 1 Kwandang Gorontalo Utara. The limited scale test was conducted on students from the
replication class to acquire a more accurate interpretation and better results.

This research reference Borg and Gall's (2010) argument that research and development aim to develop and validate an educational
product. The phases in the process were called the R & D cycle. The research phases complied with the ADDIE (Analysis, Design,
Development or Production, Implementation or Delivery, and Evaluation) model by Dick & Carry (2001). Figure 1 delineates the
model.
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Figure 1. ADDIE Model-Based Research Phases

Analyzing the importance of developing differentiated learning
devices. The analyses were a need analysis, curriculum analysis,
learning performance/outcome analysis, and student
characteristic analysis.
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Designing differentiated learning by designing a learning
scenario, determining learning objectives, designing
differentiated lesson plans and student worksheets, learning
materials, learning outcome tests, and diagnostic tests.

DESIGN

.

Actualizing the conceptual device framework into a product
ready to be implemented in learning after being validated by the
expert (validator) team.
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Implementing the differentiated learning devices that had been
validated. Making a scenario of a formative assessment using
observation conducted from the beginning until the end of
activities.
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Evaluating using formative and summative assessments.
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Source: Modification from Dick & Carry (2001)

This research employed descriptive quantitative data collected from the validation, observation sheet, and learning outcome test
results. We used three techniques, i.e., observation, questionnaire, and learning outcome test. The observation was systematically
observing and recording observable elements of a symptom of the research object (Widoyoko, 2014). A questionnaire was made
for expert validators and students and adjusted to each party's functions and interests. The results of questionnaires responded to
by students acted as data informing learning implementedness practicality using the developed learning devices. A learning
outcome test was carried out to measure students’ knowledge competencies, indicating the results of the learning process they
participated in.

Descriptive data analysis was used to measure the quality of the developed differentiated learning devices. Validation was analyzed
based on the validation scores given by expert validators to the learning devices using a Likert scale of 1-5. The practicality analysis
was conducted building on the results of the observation of teaching implementedness, student learning activities, and student
responses to differentiated learning implementedness using Guttman'’s scale. Effectiveness was analyzed using data on the results
of learning outcome tests given in the form of pretest-posttest assessments through the following phases:

a. Quantifying student scores.

b. Quantifying student mean scores.

c. Converting mean scores into quantitative ones.

d. Finding the difference between pretest and posttest results using the normality gain test (N-Gain) using the following formula.

Xposttest — Xpretest
g = x 100%
Xmax — Xpretest
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Table 1. Normalized N-Gain Criteria

Normalized Gain Interpretation
0.70 < g <100 High
030<g<0.70 Medium
0.00 < g <030 Low

g =0.00 No increase
-1.00 < g < 0.00 Decrease

Source: Nirmalasari et al. (2016)

3. Results and Discussion

The analyses performed were a need analysis, curriculum analysis, learning performance/outcome analysis, and student
characteristic analysis using interview, observation, and document study techniques. The subjects were science teachers teaching
eighth graders and the vice school head of the curriculum division SMP Negeri 1 Kwandang Gorontalo Utara.

The data demonstrated that student motivation to learn science was low, students focused on learning in the initial learning
stages only, students got easily bored in learning, students found difficulties in understanding the delivered materials, learning
did not boost learning activities, learning was dominated by teachers (teacher-centered), learning did not accommodate student
learning needs (learning readiness, interest, profiles), learning activities were dominated by high-competency students, and low-
competency students could not keep up with the learning speed of high-competency ones. The curriculum analysis was
performed on the learning devices teachers used by considering the characteristics of the curriculum applicable at SMP Negeri
1 Kwandang. The collected data exhibited that teachers’ teaching devices, i.e., syllabi and lesson plans, did not adhere to the
2017 curriculum development guidelines 2017 revision; teachers did not make adequate student worksheets; formulated basic
competencies, competency indicators, and learning objectives mentioned in lesson plans were poorly connected; formulated
learning considered no audience, behavior, condition, and degree (ABCD) elements; student-centered learning principles were
ignored on lesson plans; and learning strategies/approaches chosen were inappropriate.

Based on the learning performance/outcome analysis, the majority of students were scored under KKM and found difficulties in
doing tasks delivered by teachers. In addition, teachers rarely gave formative assessments; question item indicators did not
accord with learning objectives, and question items were not aligned with test writing principles. The student characteristic
analysis was performed in a sample class containing 30 respondents with different characters and competency levels.

The data collected served as the base for designing valid, practical, and effective differentiated learning devices. Figure 2 presents
the results of the validation analysis of learning devices (lesson plans, student worksheets, learning materials, and learning

outcomes tests) by three expert validators.
Figure 2. Learning Device Validation Results
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Figure 3 shows the analysis results of the practicality of the developed learning devices. The results were acquired through
observing learning implementedness, student learning activities, and student responses to differentiated learning.

Figure 3. Learning Device Practicality
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The effectiveness of the developed learning devices was identified from the analysis of learning outcome tests using the normality
gain (N-Gain) test on pretest and posttest scores. The scores were also leveraged to interpret increases in student learning
outcomes after differentiated learning implementation. The score analysis suggested an increase in student learning outcomes, as
demonstrated in Figure 4.

Figure 4. Differentiated Group Learning Outcome Test
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The results of the normality gain (N-gain) test attributed to the effectiveness of the developed learning devices in differentiated
learning are demonstrated in Figure 5.
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Figure 5. Differentiated Group Normality Gain (N-Gain) Test
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According to the results of the validation carried out by the expert validation team comprising Physic Education lecturers
Postgraduate Program UNG, the developed differentiated learning devices (lesson plans, student worksheets, learning materials,
and learning outcome tests) were scored 81-100, and accordingly, considered very valid. The score range stated that the developed
differentiated learning devices were valid to use. Based on the practicality analysis conducted through observing learning
implementedness, student learning activities, and student questionnaire responses, the developed learning devices were also
scored 81-100 and considered very practical. The score range suggested that the developed learning devices were practical for
differentiated learning. Bearing on effectiveness observed through learning outcome tests, i.e., pretests-posttests given to the
three differentiated groups and tested using the normality gain (N-Gain) test, the learning devices were scored 0.70 < g < 1.00
and, hence, considered effective. It confirmed that the developed learning devices were effective in being used in differentiated
learning. Additionally, pretests and posttests given to differentiated groups exhibited that students with high learning
preparedness gained 79.43 with an initial mean score of 22.66, groups with medium learning preparedness gained 81.06 with an
initial mean score of 17.80, groups with low learning preparedness gained 80.68 with an initial mean score of 14.02, and the mean
learning completeness percentage was 94%. Building on the pretest and posttest scores of the three differentiated groups, the
final mean scores of all differentiated groups increased.

4. Conclusion

Grounded on the results and discussion, the developed differentiated learning devices were valid, practical, and effective to be
used in differentiated learning to improve student learning outcomes, especially concerning light concepts at SMP Negeri 1
Kwandang. The results of the analysis of the implementation of learning and learning activities of students on good criteria were
around 96% and 94%, respectively, and the percentage of students' responses in the trial was around 93%. The mean final test
score of learning outcomes for each differentiated group has increased, namely for students with high learning readiness (79.43),
moderate learning readiness (81.06), and low learning readiness (80.68) with an average percentage of student learning
completeness about 94%. Furthermore, the mean N-Gain results of the three differentiated groups were in the high category,
above 0.7. with the respective results for groups with high learning readiness at 0.74, groups with moderate learning readiness at
0.77, and groups with low learning readiness at 0.77.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher, the editors and the reviewers.

References

[11 Andini, D. W. (2016). Differentiated Instruction: Solusi Pembelajaran dalam Keberagaman Siswa di Kelas Inklusif. Trihayu, 2(3), 259034.
[2] Bayumi V. (2021). Penerapan Model Pembelajaran Berdiferensiasi. Grup Penerbitan CV Budi Utama.

[3] Borg, W.R. & Gall, M. D. (2010). Applying educational Research: How to read, do, and use research to solve problems of practice.

[4] Dick, W, Carey, L., & Carey, J. O. (2001). The Systematic Design of Instruction (5" ed.). New York: Longman.

Page | 70



JHSSS 5(6): 65-71

1]

(6]
[7]
(8l
9]
[10]

(1]
[12]

[13]
[14]

[15]
[16]

(171
(18]

Forsten, C, Grant, J., & Hollas, B. (2002). Differentiated Instruction. Different Strategies for Different Learners. Peterborough: Crystal Springs
Books.

Greenstein, L. (2012). Assessing 27 Century Skills: A Guide to Evaluating Mastery and Authentic Learning. California: Corwin.

Hidayat, C. (2020). Model Penelitian Pengembangan ADDIE-RanahResearch. https://ranahresearch.com

Law Number 20 of 2003 concerning the National Education System.

Marlina. (2019). Panduan Pelaksanaan Model Pembelajaran Berdiferensiasi di Sekolah Inklusif.

Ministry of Education and Culture. (2021). LMS Modul 2.1 Program Guru Penggerak. https://bantuan.simpkb.id/books/simIms-pgp-
instruktur/ch01/1-1-caraakses-Ims.html

Mulyana, A. (2020). Penelitian Pengembangan (Research and Development) Pengertian, Tujuan, dan Langkah-langkah R&D.
https://ainamulyana.blogspot.com (accessed January 17%, 2022).

Munandar, U. (1999). Kreativitas dan keberbakatan: strategi mewujudkan potensi kreatif dan bakat/S.C. Utami Munandar. Jakarta: Gramedia
(1999).

Riduwan. (2003). Rumus dan Data dalam Analisis Statistika. Bandung: Alfabeta.

Riyanto, Y. (2009). Paradigma Baru Pembelajaran: Sebagai Referensi bagi Pendidik dalam imlementasi pembelajaran yang efektif dan
berkualitas. Kencana, Divisi dari Prenadamia Group.

Sugiyono. (2012). Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Bandung: Alfabeta.

Tomlinson, C. A. (2000). Differentiation of Instruction in the Elementary Grades. ERIC Digest. ERIC Clearinghouse on Elementary and Early
Childhood Education.

Tomlinson, C. A. (2001). How to Differentiate Instruction in Mixed-Ability Classrooms (2" ed). Alexandria, VA: ASCD.

Widoyoko. (2016). Tehnik Instrumen Penelitian. Pustaka Pelajar.

Page | 71


https://ranahresearch.com/
https://bantuan.simpkb.id/books/simlms-pgp-instruktur/ch01/1-1-caraakses-lms.html
https://bantuan.simpkb.id/books/simlms-pgp-instruktur/ch01/1-1-caraakses-lms.html
https://ainamulyana.blogspot.com/

