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A good learning process cannot be separated from other aspects such as teaching materials.
Teaching materials are used in the learning process to help convey each lesson more effectively,
making it easier for students to understand. Currently, teaching materials play an important role in
supporting the learning process. Teaching materials should meet the criteria as learning resources
because many of the materials used in learning activities tend to contain only subject-specific
information, have less communicative language, and low-quality teaching materials can result in
lower student achievement (Nuryasana & Desiningrum, 2020).

In the implementation of the 2013 Curriculum, innovative teaching materials are crucial for
effective learning activities. However, the phenomenon observed is that many of the teaching

materials used are not innovative and are not suitable for the 2013 Curriculum. The learning
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process is designed to be student-centered to encourage motivation, interest, creativity, initiative,
inspiration, independence, and enthusiasm for learning, using a scientific approach that includes
observing, questioning, concluding information, reasoning or associating, and communicating
(Zuriah, Sunaryo, & Yusuf, 2016). In the 2013 Curriculum, the discovery learning model is also
one of the recommended models to be applied. Discovery is the mental process by which students
assimilate a concept or principle. This mental process includes observing, explaining, grouping,
drawing conclusions, and so on. Students are prepared to plan their own learning research to
formulate learning conclusions (Salmi, 2019).

Students using the developed worksheet showed higher interest and were able to understand
concepts more easily because the materials connected well with real-life applications (Dayanti,
Khuzaini, Febriyanto, Gunadi, & Fricelaa, 2022). The Student Worksheet contains a set of
fundamental activities that students must perform to maximize their understanding in developing

basic skills according to the learning outcome indicators that need to be achieved (Astuti, 2021).

The research method used is the Research and Development (R&D) method. Research and
Development is a process or seties of steps to develop a new product or improve an existing
product in a responsible manner (Sugiono, 2017). This study adopts a modified Four-D model
(Deftine, Design, Develop, and Disseminate), with the Disseminate stage not being conducted.

The data collection techniques used in this study include validation sheets for validators and
response sheets for students. The questionnaire is used to measure the validity of the developed
product. For the validation sheets, data collection is performed using a questionnaire with a Likert
scale. The validator's assessment of the worksheet consists of 5 categories: very unsuitable (1),
unsuitable (2), somewhat suitable (3), suitable (4), and very suitable (5). For the response sheets
for students and teachers, a similar questionnaire model with a Likert scale is used. Respondents
are asked to read each question carefully and then answer it with options: very interesting (5),
interesting (4), somewhat interesting (3), not interesting (2), and very uninteresting (1).

The instrument used in this study is a questionnaire with a Likert scale. The data used in the

validation of worksheet is quantitative data, based on 5 assessment criteria, as shown in Table 1.
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Table 1. Assessment Categories for the Likert Scale (Sa’dun Akbar, 2017).

Description Number
Strongly agree 5
Agree 4
Somewhat agree 3
Disagree 2
Strongly disagree 1

The total validity is then calculated as a percentage using the following formula:

X
P=—x100
n
Description :
P = Validity percentage
>x = Total score obtained for each criterion
n = Maximum score

The percentage obtained from the validation formula on the questionnaires, including
expert validation, educator response questionnaires, and student response questionnaires, is
adjusted according to the criteria of achievement levels and qualifications as follows:

Table 2. Achievement Levels and Qualifications (Sa’dun, 2013)

Percentage % Description Qualification
81-100% Very good Very suitable, no revision needed
61-80% Good Suitable, no revision needed
41-60% Fairly good Less suitable, revision needed
21-40% Poor Not suitable, revision needed
<21% Very poor Very unsuitable, revision needed

The developed worksheet teaching materials can be considered suitable for use in the

learning process if the results of the validation percentage obtained are between 61% and 100%.

This research aims to produce student worksheets based on discovery learning for the topic
of Environmental Changes for 10th-grade high school/Madrasah Aliyah students. The process

involved two rounds of validation by the media expert and two rounds by the material expert.
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1. Results of Media Expert Validation

The media expert validation aims to assess the quality and suitability of the discovery learning
worksheet product for the topic of Environmental Changes that has been developed. This
validation was performed twice. In the first validation, a score of 55 was obtained from 20
assessment points, with a maximum score of 5 and a minimum of 1. After revisions, the second
media expert validation resulted in a score of 83 from 20 assessment points, with a maximum score

of 5 and a minimum of 1.

Media Expert Validation Score
100%
80% —
83%
60% —
. i Media Expert
40% = Lo Validation Score
20% —
0%
Stage 1 Stage 2

Figure 1. Diagram of Expert Media Validation Results

Expert Material Validation Results

The purpose of material expert validation is to assess the quality and presentation
appropriateness of the discovery learning worksheet product on Environmental Changes that has
been developed. Validation was conducted twice. The first validation resulted in a score of 73 out
of 20 evaluation points, with a maximum score of 5 and a minimum of 1. Following revisions, the
second expert media validation yielded a score of 84 out of 20 evaluation points, with a maximum

score of 5 and a minimum of 1.

Material Expert Validation Score
85%
84%
80%
i Material Expert

75% . Validation
0% 73% Score
65%

Stage 1 Stage 2

Figure 2 Diagram of Expert Material Validation Results
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2. Results of Teacher and Student Responses
The product trial was conducted with one educator, a biology teacher, on May 24,
2023, using a teacher assessment questionnaire. The teacher's response score was 74 out of 15
evaluation points, with a maximum score of 5 and a minimum of 1. The student response data

showed a percentage of 88.8% from 10 respondents, with 10 evaluation points, where the

maximum scotre was 5 and the minimum was 1.

Teacher Response Results
100% —
95% 99%
A -
i Student
90% — Responses
85% 89% | M Teacher
Responses
80%
Student Teacher
Responses Responses

Figure 4.3 Diagram of Teacher and Student Response Results

3. Suggestions and Comments from Media Experts
The data consisting of suggestions and comments from media experts were used to
improve the discovery learning worksheet product on Environmental Changes. The
suggestions and comments from media experts are presented in the following table:

Table 3. Suggestions and Comments from Media Experts

NO Suggestions and Comments from Media Experts
1. The previous design was less realistic.
Before Revision After Revision

Lembar Kerja Peserta Didik

[lembariKerja)PesertalDidiky

Perubahan Lingkungan
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2. The background was removed because it was distracting.
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3. The border on the image captions was removed, and each image
icon was enlarged.
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4. The introductory sentence of the usage instructions is less
effective.
Before Revision After Revision
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4. Suggestions and Comments from Material Experts
The data consisting of suggestions and comments from material experts were used
to refine the discovery learning worksheeet product on Environmental Changes. The

suggestions and comments from material experts are presented in the following table:

Table 4. Suggestions and Comments from Material Experts

NO Suggestions and Comments from Material Experts

1. Add a 'For Your Information' section about mercury contamination in

Minamata Bay, Japan, to the mining waste material.

Before Revision After Revision

et krom, tinah, besens. sera Larban erskieida Zat. 73t esscbet ot e

b ke
A Lisboh Pestambanzan
e bl g b

e e sl o sy
Kedua syt il meegakibuan »

e Kevia st n ke e dorah e
angin ok Mgy bl

pormah e Tek it o S (1950-4n)

€0, D0, Pit

4 BOD (Biochemichol Orygen Do)
yang dipriokan ol wsene dlam i sk menguesbon baan orgas.
il BOD s

5 sk s
. COD (e Gyer e
COD st Kebutsban Ohsssen Kima (KOK) merspuan o hsigea
o reaka K. Sk gl i €OD, tnghar pescemuran i ek
R oo ol )
sl Lado ohsige el colen i, Scmakin Lol il
s e il

wkat

2. Add an image of the Air Pollution Index to the air pollution material.
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3. Add handling methods to the household waste material.
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4. Add handling methods for commonly encountered medical
waste at home, such as expired medications, to the medical waste
material.

Before Revision After Revision
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5. Add a sentence encouraging the protection of tourism
environments to the tourism waste matetial.
Before Revision After Revision

i : -
i Mom mesi s i bk Misioa, acp dor sarmns mpsporas,sis-i makanan dan i,
Krang bk ek o froysemy P
™ ey s e s rcma ghungan. Mok das 4 A shusn
# Limbab meci ogn sampah
T sampih
s s Limhah o s i cmkan s sk, M dso
I - st a x...u..u.u.n.--u .
S et e T o s
makbuk i e Yaakei, i smys ving
inamis,shoenerss yang miko, mvb-wn [y
o ey e p i e
) Sitnya dinamis
Timbah memibli ks yuog dnamis
e b i e el g i e

tempat ke vt lamya. Misainys, sampah yong.
2) Ukuranaya ynag mikea iah

tlah parikel-gurikel vang ada pada ibab (0 sendir, Babkan, parikel-

Misa

imbal-lemih rusal gy
3 Berdampnk jangha panjong.
Karokterisk b berikuteya adalah besdanmyak jangka pasjang. Dalars
e el 6 ik e prnesalon Ukl e

4) Peaycbaranna sangat lass
Vomss ysg st o, ks membun Mok dt womsbr
secara mudah, Dengan kaa Lin, K ersebas secara b Bahkan,

‘Misanya bl
g pulbik s bis e tabhan gk ungn sk
¢ Pemanganan Limbak
alnya, sampoh yang | L
dibuang d sergn akan berpincah tewpat ke it | Linbah 1 0 Kegian manusia fidak
2 Ukuranaya yaag mikro § Sumber cctsimple com wlaly merspuban b yang

Dalam bl o, ukuran ik yamg disoksud | = = = = = = mengzanggy  lingkumgan.
o e pariet Yo P N s, B, paris wlainkan ad pula yag
|My-r.hxﬂmn-wuhum‘¢-\ihm|hm.-uh-m~p-m

- Febriani, R.A., dkk — Development of Discovery Learning-Based Student ...



Al-Jahiz: Journal of Biology Education Research
ISSN 2722-5070 (Print) ISSN 2722-5275 (Online)
Vol. 5 No. 2 July-December 2024

Available online at:

Journal of Biology Education Research [AIN Mertro = http://e']Oumal‘metrounlv'ac'ld/mdex‘php/Al-Jahlz
6. Add an explanation to the composting section.
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Based on the results of the worksheet product validity test, it can be concluded that the
product meets the feasibility criteria. According to (Muslim, 2017), the presentation of images in
textbooks must also have aesthetic value to attract students to read and understand the text
content. The developed product meets this aspect.In line with the research conducted by (Asyhari,
Wati, & Saidah, 2016), the students' responses to the provided worksheet were very positive.
(Salirawati, 2004) mentions three requirements for a student worksheet to be considered suitable:
didactic requirements, construction requirements, and technical requirements. The didactic
requirement relates to meeting the principles of effective learning within an worksheet. The
construction requirement pertains to language use. The technical requirement involves writing in
accordance with established rules. According to the National Standards Agency, several aspects
must be included in the development of an worksheet, including content feasibility, language,
presentation, and graphical aspects.

Penelitian yang dilakukan oleh (Ariani & Meutiawati, 2019) dan (Syahputri, Solikhin, &
Nurhamidah, 2023) Both studies highlight that worksheet based on discovery learning not only
facilitate a deeper understanding of the material but also increase student motivation to actively
participate in the learning process, which is essential for developing their problem-solving skills

more effectively.
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The LKPD product was validated by two experts, media and material experts, to assess the
suitability of the developed product. Media expert validation was conducted twice, resulting in a
final score of 83% with the qualification of "very feasible." Following this, material expert
validation was also conducted twice, yielding a final score of 84% with the qualification of "very
feasible." Based on these validation results, the developed LKPD on environmental changes is
deemed suitable for pilot testing.

The layout design, made as attractive as possible, along with the information presented in
an engaging way, is expected to increase students' interest in learning. This is in line with (Junaedi,
2016) statement that aesthetic value serves as a benchmark used by subjects to assess the beauty
or ugliness, and the attractiveness or unattractiveness of an object.

The biology teacher at MA Muhammadiyah Purbolinggo rated the product with a score of
99% and the qualification of "very feasible." Additionally, student responses to the developed
LKPD on environmental changes resulted in a score of 89% with the qualification of "very
feasible." This indicates strong approval from both the biology teacher and students regarding the
developed teaching material. Based on these average percentages, the LKPD on environmental
changes is considered appropriate for use in school learning. It is hoped that further research can

be conducted to determine the level of understanding and learning outcomes of students.
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