+ iThenticate Page 1 of 11 - Cover Page

26773-82462-1-SM.docx

€ Universitas Muhammadiyah Mataram

Document Details

Submission ID

trn:oid:::14999:71424150

Submission Date

Nov 17, 2024, 9:54 PM GMT+8

Download Date

Nov 17, 2024, 10:20 PM GMT+8

File Name

26773-82462-1-SM.docx

File Size

320.4 KB

+ iThenticate Page 1 of 11 - Cover Page

8 Pages

3,267 Words

Submission ID trn:oid:::14999:71424150

18,850 Characters

Submission ID trn:oid:::14999:71424150



+ iThenticate

3% Overall Similarity

Page 2 of 11 - Integrity Overview

Submission ID trn:oid:::14999:71424150

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

» Bibliography

» Small Matches (less than 15 words)

Match Groups

. 4 Not Cited or Quoted 3%

Matches with neither in-text citation nor quotation marks

s 0 Missing Quotations 0%

Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

# 0 Cited and Quoted 0%

Matches with in-text citation present, but no quotation marks

Integrity Flags

0 Integrity Flags for Review

No suspicious text manipulations found.

+ iThenticate

Page 2 of 11 - Integrity Overview

Top Sources

2%
1%
1%

@ Internet sources
M2 Publications

2 Submitted works (Student Papers)

Our system's algorithms look deeply at a document for any inconsistencies that
would set it apart from a normal submission. If we notice something strange, we flag
it for you to review.

A Flag is not necessarily an indicator of a problem. However, we'd recommend you
focus your attention there for further review.

Submission ID trn:oid:::14999:71424150



+ iThenticate Page 3 of 11 - Integrity Overview

Match Groups
4 Not Cited or Quoted 3%
Matches with neither in-text citation nor quotation marks

s 0 Missing Quotations 0%
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

# 0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

Top Sources

2%
1%
1%

@ Internet sources
W& Publications

2 Submitted works (Student Papers)

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Publication

Ade Gafar Abdullah, Ida Hamidah, Siti Aisyah, Ari Arifin Danuwijaya, Galuh Yuliani... 1%

Publication

Vialin Febriani Awuy, Victor R. Sulangi, Nicky K. Tumalun. "Pengembangan Peran... 1%

Internet

ejournal.iainbengkulu.ac.id

Internet

journal.unm.ac.id

+ iThenticate Page 3 of 11 - Integrity Overview

1%

1%

Submission ID trn:oid:::14999:71424150

Submission ID trn:oid:::14999:71424150



+ iThenticate Page 4 of 11 - Integrity Submission Submission ID trn:oid:::14999:71424150
ORBITA: Jurnal Pendidikan dan IImu Fisika
ISSN : 2460-9587 (print) | ISSN : 2614-7017 (elektronik)
Volume xx, No. X, XXXX, pp. XX-XX

Development of Scaffolding-Based Science E-Modules to Improve
Junior High School Students’ Scientific Reasoning

Wardah Nabilah Hanum?, Ulin Nuha?, Zainur Rasyid R?

123Department of Science Education, Faculty of Teacher Training and Education, Jember University, East Java, Indonesia
*Correspondence: wardahnabilah02@gmail.com

Received: xx January 2024 | Revised: xx August 2024 | Accepted: xx September 2024 | Published Online: xx December 2024
© The Author(s) 2024

Abstract

Scientific Reasoning is a high-level thinking ability to think scientifically, systematically, and logically in the
scientific method process. The scientific reasoning of junior high school students is still low in Science learning.
In fact, scientific reasoning is an essential component of the cognitive flow of 21st-century skills. This study aimed
to describe the validity, practicality, and effectiveness of scaffolding-based Science e-module in improving the
scientific reasoning of junior high school students. This study was a developmental study with the ADDIE model.
The subjects were 35 7-E students in SMP Negeri 7 Jember with the implementation in the even semester of the
2023/2024 academic year. The data collection techniques used were observation, documentation, validation
sheets, implementation observation sheets, tests (pretest and posttest), and questionnaires of student response.
Based on the research results, the implementation of a scaffolding-based Science e-module obtained a
validation value of 89.8%, which was included in the valid category and can be used in the learning process. The
results of the practicality analysis obtained a value of 88%, which was included in the very practical category to
be used in the learning process. The effectiveness was obtained from the results of the pretest and posttest with
an N-Gain value of 0.73%, which was included in the high category, and the results of student response were
89.4%, which was included in the very good category and effective in improving scientific reasoning of the junior
high school students.
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INTRODUCTION

Natural Science is learning that places more emphasis on providing direct experience in
developing students' skills and abilities in exploring and understanding the natural environment
scientifically (Kanga et al., 2022). The basic concept of science is widely applied in everyday life. In the
educational process, science learning has an important role. It can arouse students' enthusiasm and
interest in developing science, especially related to the natural environment (Mabsutsah & Yushardi,
2022). The main goal of learning science is to help students recognize scientific concepts, show
curiosity, solve problems, and acquire social skills (Kleruk et al., 2021). Science is related to a way to
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find out about nature systematically. In addition to mastering a collection of knowledge in the form of
facts, concepts, or principles, science is also part of the discovery process. The science learning
process emphasizes providing direct experience to develop students' skills so that they can explore and
understand the natural environment systematically (Wilujeng, 2017).

Scientific reasoning ability is an essential ability for a student to have. It is defined as a high-
level thinking ability to think scientifically or systematically and logically in the scientific method process
(Hadi et al., 2021). According to Bogar (2019), the scientific reasoning ability of junior high school
students is still very low in science learning. In fact, scientific reasoning ability is an essential
component of the cognitive flow of 21st-century skills. In addition, it is also seen as a tool needed to
understand science and develop students' conceptual and scientific knowledge (Bogar, 2019).

Electronic modules are modifications of printed modules that can be used in science learning
using electronic media such as mobile phones and computers/laptops (Nova et al., 2021). According to
Purwanto et al. (2021), the use of e-modules makes learning less boring and more interesting and can
improve students' scientific reasoning abilities. Another advantage of this e-module is, it can increase
and expand students' knowledge, stimulate thinking, behavior, and further development, and train
students in independent learning. In e-modules, there is content such as images and videos; this makes
e-modules more interesting than printed. The use of e-modules is still minimal in learning. This can be
seen from learning that has yet to raise questions that invite students to reason scientifically (Purwanto
etal., 2021).

Students' scientific reasoning can be trained through classroom learning. The learning process
in the classroom also depends on the learning media used by the teacher to activate students' scientific
reasoning abilities, one of which is a scaffolding-based e-module. The use of scaffolding in e-modules
can help students learn independently (Putri et al., 2022). According to Reynolds & Goodwin (2016),
there are three principles of scaffolding namely a) the assistance provided must be in accordance with
the needs of students, b) how the transfer of teaching responsibilities from teachers to students, and c)
the assistance provided will decrease over time. It can be concluded that scaffolding learning provides
the assistance/support needed by students in solving a problem by providing freedom and
independence in learning according to the student's abilities while also following the appropriate
pattern. In meeting the needs of students, especially in science learning, this scaffolding can be used
as an e-module arrangement technique (Nova et al., 2021).

Based on the description of the problems above, the researcher conducted a study entitled
"Development of Scaffolding-Based Science E-Modules to Improve Junior High School Students'
Scientific Reasoning". Scaffolding-based E-Modules are expected to help students understand science
lessons and make students more independent and active in the learning process.

METHODS

Research and Development (R&D) is a method used to create new products or develop and perfect
existing products. This development research refers to the Analyze, Design, Develop, Implement, and
Evaluate (ADDIE) model. The data collection technique used in the research measures the validity,
practicality, and effectiveness of scaffolding based on a science e-module. The data in this research
was processed in the form of descriptive analysis data obtained through the results of observations,
documentation, validation sheets, implementation observation sheets, tests (pretest and posttest), and
questionnaires of student response.
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RESULTS AND DISCUSSION

This research refers to the ADDIE model. The stages in the research are analyze, design,
develop, implement, and evaluate. This development research was conducted to obtain a valid,
practical, and effective e-module product. The research stages using the ADDIE model are explained
as follows.

Analyze

At this stage, the researcher conducted an observation to obtain information related to initial
data from the school. In addition to observation, together with the science teacher, the researcher also
interviewed at the school. The results of the observation and interview related to technology, namely
electronic media, are rarely used in learning, especially in science subjects. Teachers only use printed
teaching materials in the learning process, such as textbooks, LKS, and printed modules if available.
This makes students bored and less interested in learning, so they do not understand the material
taught by the teacher. The author determined SMP Negeri 7 Jember as the place of research because
e-modules have never been used in the learning process and students' scientific reasoning is included
in the low category. This can be seen from the teaching materials used, which are still printed teaching
materials. In addition, the results of an interview with one of the science teachers at the school stated
that students' scientific reasoning was not optimal because students were too lazy to learn to think.

Design

This stage is carried out by designing the product based on the results of the previous stage,
namely analysis. Researchers design a product, namely a scaffolding-based science e-module on
ecology and biodiversity material to produce a valid, practical, and effective product. This stage begins
with designing the product on the website, namely Canva. The design is in the form of materials,
practical activities, scaffolding-based worksheets, and practice questions to train students' scientific
reasoning that can be accessed online.

COC

E-Modul IPA Berbasis Scaffolding untuk
Meningkatkan Scientific Reasoning Siswa SMP

Figure 1. E-module cover
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Figure 2. Scaffolding diagram-based worksheet

from the design stage will be developed and validated by three

validators. The validation results will be analyzed in each aspect of the assessment, and then the
module will be adjusted to the interval of its validity level.

Table 1. Results of the validity test of the scaffolding-based science e-module

Percentage
No Assessment Aspects Interval Score (%) Category
V1 V2 V3

1. Content Aspect 95 100 85 93.3% Very Valid
2. Material Aspect 86.6 96.6 90 91.1% Very Valid
3. Presentation Feasibility Aspect 100 100 86.6 95.5% Very Valid
4, Aspects of Language Usage 60 90 90 80% Quite Valid
5. Design Aspects 84 100 84 89.3% Valid

Average Score 85.1 97.3 87.1 89.8% Valid

Based on the validation results obtained from 3 validators with all aspects, 89.8% of them are
included in the valid category. So, it can be concluded that the scaffolding-based science e-module can
be used in the science learning process.

Implement
The valid scaffolding-based science e-module will be tested on students, namely in learning
activities. The research subjects in this development test were 35 students of class VII E of SMP Negeri
7 Jember. Data on the implementation of learning in the use of scaffolding-based science e-modules to
improve students' scientific reasoning will be used as the results of the development test. The data
were obtained from 3 observers, namely students who conducted assessments during learning
activities in the classroom.
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Table 2. Results of the practicality test of the e-module

. , .
No Aspects observed Presentation of the 2nd Meeting Percentage (%)
1 2 3 4 5
1 Students can access scaffolding- 100 100 916 916 916 95%

based e-modules

2  Students understand the material
and/or carry out experimentsinthe 916 833 833 833 916 87%
e-module to obtain information.

3 Students work on exercises and
discuss how to process the 916 916 833 833 916 88%
information they obtain.

4 Students answer questions related
to probabilistic reasoning,
proportional reasoning, and 75 75 83.3 75 83.3 78%
correlational reasoning in
scaffolding-based e-modules.

5  Students write and explain the

results of their observationsinthee- 83.3 91.6 91.6 100 91.6 92%

module.
Average 883 883 866 86.6 90 88%
Category Very Practical

Based on Table 2, the practicality of learning using scaffolding-based science e-modules is
determined. The average percentage of all meetings is 88%, which is categorized as very practical. So,
the e-module can be said to be very practical to use and implement.

Evaluate

This stage is carried out by assessing the quality of the product both before and after the
implementation stage. There are formative and summative evaluations. Formative evaluation is an
evaluation carried out during the development implementation process, while summative evaluation is
an evaluation carried out to determine the success of the development implementation; this evaluation
is carried out at the end of the study. The level of success can be measured by knowing the increase in
students' scientific reasoning in using scaffolding-based science e-modules during learning. This can
also determine the level of effectiveness of the product that has been developed. In addition to the
results of increasing students' scientific reasoning, effectiveness can also be measured from student
response questionnaires regarding the use of e-modules.

The effectiveness of a developed product can be seen through the results of tests conducted
after using it. This test includes a test before using the e-module (pretest) and a test after using the e-
module (posttest), which is conducted to determine the increase in students' scientific reasoning when
using the scaffolding-based science e-module in learning.
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Table 3. The Results of n-gain scientific reasoning

Class VIIE .
Component Prefest Postiest N Gain Category
Number of Students 35 35
Lowest Value 12.5 71 0.669 Currently
The highest score 62.5 96 0.893 Tall
Average Value 37.5 83.5 0.736 Tall

Based on the analysis results in Table 3, the average percentage of the N-gain value was
obtained at 0.736, which is categorized as high. The average result of the pretest value obtained by
students was 37.5, while after learning using the e-module or the posttest value, it increased to 83.5.
So, the N-gain value obtained shows an increase in students' scientific reasoning when learning using
the scaffolding-based science e-module. The use of the e-module is effective and can be applied as a
science teaching material on ecology and biodiversity materials to improve students' scientific

reasoning.
Table 4. N-gain results based on scientific reasoning indicators
. Pretest Posttest ,

Indicator Average Average N-gain Category
Correlational Reasoning 54 .4 85.5 0.682 Currently
Proportional Reasoning 214 80.5 0.752 Tall
Probabilistic Reasoning 419 88.0 0.794 Tall

Based on the N-gain results in Table 4 show that there is an increase in the average value of
each indicator of students' scientific reasoning. The highest increase in value in the scientific reasoning
indicator is shown by the probabilistic reasoning indicator, which is 0.794 with a high category. The
lowest increase in value is shown by the correlational reasoning indicator, which is 0.682 with a medium
category. This study is also supported by student response questionnaire data filled out by class VII E,
totaling 35 students.

Table 5.Student response questionnaire results

Aspects observed Percentage (%) Category
Interest 89.6 Very good
Material 86.2 Very good
Language 92.3 Very good
Average 89.4 Very good

Based on the results of the student response questionnaire analysis in Table 5, the average
percentage was 89.4%, with a very good category. Both of the observed aspects, namely interest,
material, and language, can motivate students in learning activities on ecology and biodiversity
materials using scaffolding-based science e-modules. The product can be said to be good and effective
for improving students' scientific reasoning.

CONCLUSION

Based on the research results on the development of scaffolding-based science e-modules, the
validation value obtained was 89.8% which is included in the valid category and can be used in
learning. The results of the practicality analysis obtained a value of 88%, which is included in the very
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practical category for use in learning. Effectiveness was obtained from the results of the pretest-posttest
with an N-Gain value of 0.73%, which is included in the high category, and the results The student
response was 89.4%, which is included in the very good category and is effective for improving the
scientific reasoning of junior high school students.
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