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ABSTRACT

This research was aimed to produce Nature-Based Worksheet on Ecology for
grade VII that could improve students’ research skill and environmental
awareness. This research employed a research and development by adopting
modification of four-D (4D) procedure which is 3D. There were three phases
of this research model namely define, design, and development phase. The
nature-based worksheet consisted of three main activities which are
observation, research planning and research conduction. Validity instrument
were correspondence with basic competence, content writing and grammar
conformity and correspondence with nature-based learning aspect. The result of
the research showed valid for relevancy with learning outcomes, suitability of
content and grammar, and suitability of nature-based learning.
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INTRODUCTION

Nature-based learning has the same root with environmental education. It
is defined as “a form of school-based environmental education that uses the
environment as a context for integrating subjects and a source of real-world
experiences (Ernst & Tornabene, 2012). However, the major different between
nature-based learning and environmental education is that it takes places in a
natural environment (Ameli, 2022). We can conclude that nature-based learning
is an approach of learning that occurs in natural settings where biotic
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and abiotic elements of nature have been brought into built environments. It
allows learners to learn while exposed by nature and experience nature-based
activities.

Emerging evidence suggests that exposure to natural environments can have
a profound impact on students' research skills and environmental
awareness within the learning (Kuo et al., 2019; Kuo & Jordan, 2019;
Speldewinde, 2022; Torquati et al., 2013). Furthermore, the benefits of nature-
based learning extend beyond just environmental awareness and engagement.
Studies have shown that exposure to natural environments can also enhance
students' research skills, such as critical thinking, problem-solving, and
observation (Kuo & Jordan, 2019; Speldewinde, 2022). By engaging in hands-
on, inquiry-based activities in nature, students can develop a deeper
understanding of scientific concepts, improve their ability to gather and analyze
data, and hone their skills in formulating and testing hypotheses (Speldewinde,
2022). While valuable, this approach lack of nurturing students’ connection to
nature that is needed to foster environmental care (Clayton et al., 2019; Harris,
2021; Krepelkova et al., 2020; Otto & Pensini, 2017; Whitburn et al., 2019)

Type of activity done in the program is an important factor after the
exposure to nature. This whole planned activity is what makes nature-based
learning different from usual trip or vacation. The activity done in nature gives
impact to the improvement of connectedness to nature (Kleespies et al., 2020;
Otto & Pensini, 2017; Talebpour et al., 2020; Whitburn et al., 2019) and other
aspect that is expected. Worksheet is one of alternative way to guide students’
activity of nature-based learning. It can be used to support the active learning
process for students. It helps students discover concept through structured
activities according to the needs and competencies expected (Koderi et al.,
2020; Nuswowati et al., 2020). There are several benefits from students
worksheet, which are 1) making students active inthe learning process;
2) assisting students in discovering concepts; 3) training students in
improving process skills; 4) being used as a guide for teachers and
students to carry out the learning process; 5) being used as an
accompaniment of students to record materials learned through the learning
activities, and 6) assisting students inlooking up for information
about the concepts being studied (Ismail et al., 2020). Maintaining students
during nature-based learning is hard. The use of worksheet in nature-based
learning could help teacher to maintain students’ work during class.

METHODS
This reseach was aimed to develop nature-based worksheet that could

enhance students’ research skill and environmental awareness for 7" grade
students in junior high school. The method used in this research was 4-D
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development step that has been simplified into 3-D which are define, design and
develop (Thiagarajan, 1974).

Define stage aimed to define the nature-based worksheet and set the
aspects targeted for this worksheet. This nature-based worksheet is aimed to
enhance students’ research skill and environmental awareness through nature-
based learning activity. It is going to be used for 7™ grade students in ecology
concept based on capaian pembelajaran expected in kurikulum merdeka.

After define stage completed, the next step was design which means
formulate and construct aspect of nature-based worksheet that suitable to
enhance students’ research skill and environmental awareness. Lastly, the third
step consist of validation and readibility test of instrument. Validation was done
by expert consist of two lecturer and one science teacher. Readibility test was
done by five junior high school students.

RESULTS AND DISCUSSION

a. Define stage
Learning objective presented in nature-based worksheet was developed

from ecosystem chapter based on kurikulum merdeka for phase D. River
ecosystem was chosen as core material due to its crucial impact for human life.
Activity presented in nature-based worksheet was divided into three activities
which are observation, planning investigation and investigation. These three
activities are expected to enhance students’ research skill and environmental
awareness. Students’ research skill targeted for this worksheet was adopted
from research skill aspect developed by Willison et. al (2018). They are embark
and clarify; find and generate; evaluate and reflect; organise and manage;
analyse and synthesise; and communicate and apply.

1) Embark and clarify: Researchers begin research by identifying and
clarifying the need to know, taking into account ethical, cultural and
social/team considerations.

2) Find and generate: Researchers find information and generate data
relevant to the research using appropriate methods.

3) Evaluate and reflect: Researchers evaluate information and data and reflect
on all methods used.

4) Organise and manage: Researchers organise information and data and
manage the research process of individuals and teams.

5) Analyse and synthesise: Researchers analyse information and data and
synthesise new knowledge to create a coherent individual and team
understanding.

6) Communicate and apply: Researchers write, speak, and perform the
processes, findings, and applications of research and respond to feedback,
taking into account ethical, cultural, and social/team issues.
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Students’ environmental awareness targeted for worksheet was adopted

from Novotny (2021). It consists of three individual factors of environmental
environment, which are cognitive, emotional and behaviour factors.

1)

2)

3)

b.

Cognitive factor represents the thinking, analysis and search for
information on environmental issues, i.e., it includes information and
knowledge about environmental issues, interest in this information and at
the same time their availability and sufficiency.

The emotional factor represents an emotional response to environmental
issues. Specifically, how a person experiences the facts of environmental
issues, what attitudes, experiences and emotions evoke environmental
issues and how a person can or cannot process them.

The behavioral factor represents an immediate behavioral response: how a
person at the level of behavior reacts to environmental problems, whether
he is willing to do something concrete or only monitors the issue passively.
Thus, the willingness to participate in the solution of individual
environmental problems practically and specifically, the willingness to
speak out in public for the protection of the environment, or the
determination to join a group fighting for the environment.

y
( 1A - Unsur Fisk dan Kondisinya : Unsur  Fisik dapat dijadikan salah satu indikator
- o pencemaran suatu ekosistem.

Beberapa unsur fisik yang menandakan adanya
pencemaran sungai adalah:
L.Air keruh, berwarna hijau atau cokelat kehijaan dan
berbau tidak sedap.
2.Terdapat banyak endapan lumpur, pasic atau bahan
padat lainnya di dasar sungai

Amatilah unsur fisik yang ada di sekitarmu. Gunakan
seluruh panca inderamu dalam kegiatan pengamatan in
Deskripsikan kondisi dari unsur fisik yang kalian amati
dalam bentuk tulisan. Catatlah hasil pengamatanmu pada
label 1

Tabel 1. Hasil Pengamatan Unsur Fisik >
o S \
No | Unsur Fisik Kondisi {_ Contoh Unsur Fisik Sungai Tercemar

1 Ar ( Airkeruh ) (Endapan lumpur )
2 | Cahaya Matahant

anah

a [

- -
BN
ﬁ : Vi 2 Sumber
2 Unsur fisik yang kalian temukan pada e

pengamatan tahap 2 A merupakan faktor
abiotik pada ekosistem sungal.

Unsur fisik tersebut berfungsi sebagai media
untuk berlangsungnya sebuah kehidupan.

Kesimpulan : Kondisi biotik yang diamati m
bahwa sungai dalam keadaan tercemar / tidak tercemar®
*Lingkari salah satu

Figure 1. Example of worksheet content

Design stage
Nature-based worksheet in ecology topic is titled “Mengenal Lebih Dekat

Ekosistem Sungai”. This worksheet is divided into three main activity which
are observation, planning investigation and investigation. Design of worksheet
presented in figure 1. Observation activity guide students to observe real
condition of environment (abiotic factor), living things (biotic factor), and
activity of human around the river. Planning investigation guide students to
plan an investigation including define research question, hypotheses and
variable based on given purpose, plan tools and materials that are going to be
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Research Skill and Environmental

use, organize steps of investigation, and how the data will be presented in the
form of table and graph. In this activity, students try to develop their own
investigation and then consult it with teacher to get a correction and refinement.
The last activity is investigation where students rewrite the consulted planning
and do investigation. At the end of investigation, students’ evaluation and
communication skill are sharpened by “ayo evaluasi” and “ayo diskusi” feature.

Each activity given in nature-based worksheet is expected to enhance
students’ research skill and environmental awareness. The outline of activity
and its expected skill enhancement regarding was designed as presented in
table 1. Meanwhile environmental awareness was expected to be developed as
students’ interaction with nature increased. This interaction is presented most
in observation stage.

Table 1. Qutline of Activity and Expected Research Skill Aspect

Research Skill

Activity Guided by LKPD

presented

based on given
research objective

Aspect Observation Planning Investigation Investigation
Embark and Identify the problem in Generate their own Examine the investigation
Clarify abiotic, biotic, and human | research question and based on planned research
activities factor of river hypotheses based on question and hypotheses
ecosystem. given research
Example of research objective
question, objective and
hypotheses is presented
Find and Example of independent Generate independent Examine the investigation
Generate and dependent variable is | and dependent variable based on planned

independent and dependent
variable

Evaluate and

Evaluation feature is

Evaluation feature is given

happen next and how to
avoid it

Reflect given
Organize and | Organize observation data Prepare table and Organize observation data
Manage in given table then convert | graph for investigation in planned table then
it into graph convert it into graph
Analyse and Analyze and conclude the Analyze and conclude the
Synthesize result of observation result of investigation
Communicate | Discussion of what is the Discussion of what is the
and Apply problem found, what will problem found, what will

happen next and how to
avoid it

Design of this worksheet

is in

line with

nature-based

learning

characteristics defined by (Ameli, 2022), which are 1) facilitate students to
directy interact with nature; 2) use nature as learning source; 3 facilitate
students to explore nature by all senses; 4) emerge students connectedness with
nature; 5) provide real problem occur in nature; 6) involve prior knowledge and
experience with nature.
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. { AYO DISKUSI )]
Scbelum  melakukan  kegiatan  pohgamatan,  amatilan . /
terlebih dahuly wideo-videa pencemaran sungai yang

Lerjacti i vicen sunga:
lalui scan QR herikut P

Apakah ada permasalahan yang kalian temukan pada hasil
8t skosistem sungai?

tersebut dapat o

Jika masalah yang kalian temukan tersebut herlanjut, maka
apa dampak yang akan terjadi pada lingkungan?

Langkah apa yang akan kalian lakukan untuk mengurangi
permasalahan tersebut?

I AYO EVALUASI

Apa kelebinan dan kekurangan dari kegiatan investigasi kalian?

Bagaimana kalian akan melakukan perbaikan pada kekurangan
dari kegiatan investigasi kalian?

H 28

Figure 2. Example of worksheet after refinement

c. Development stage

Nature-based worksheet consisted of 32 pages. There is cover, introduction,
learning objectives, user guide, 16 pages of observation stage, 7 pages of
planning investigation and 5 pages of investigation stage. After developed,
nature-based worksheet then validated by three experts consisted of two lecturers
and one science teacher. The result shown valid in all aspects as presented in
table 2. However, there are some advice given by expert such as addition of
concept representation through QR code; the use of word that sound more
familiar for students; and additional question in “ayo diskusi” feature which is
what will happen to the environment if the problem found ignored? Example of
refinement based on validator comment presented in figure 2.

Table 2. Validation result

No Aspect Validation Score (%) Criteria
1. Relevancy with learning outcomes 83 Valid
2. Suitability of content and grammar 83 Valid

3. Suitability of nature-based learning 100 Very valid

This worksheet also been tested to 34 students and gained a very good
impression of all aspects. They are agree that activities provided in this
worksheet help them to improve both of their research skill and environmental
awareness as presented in table 3. In interview session, most of students give
positive statements to observation stage of students’worksheet. Student stated
“Saya sangat senang mengikuti penjelajahan kemarin dan ingin
mengulanginya lagi. Karena bisa melihat alam, hewan dan pohon-pohon”.
Another student also stated “senang bisa mengenal alam luas, dan ilmu

pengetahuan”.

Table 3. Impression result
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No Aspect Response (%)
Strongly | Disagree | Agree | Strongly
Disagree Agree
1 Nature-based worksheet help me 0 0 59 41
in doing observation
2. Nature-based worksheet help me 0 0 56 44
in planning investigation
3. Nature-based worksheet help me 0 3 59 38
in doing investigation
4. Nature-based worksheet improve 0 0 32 68
my knowledge of environmental
problem
5. Nature-based worksheet improve 0 0 44 56
my concern of environmental
problem
6. Nature-based worksheet motivate 0 3 26 71
me to care more of environmental
problem

Result gained in this research is accordance with research done by Kasmini
et al., (2023). Students’ worksheet makes the learning process more enjoyable
and can increase students' cognitive learning outcomes. It also visualizes
concepts to be easy to understand and can be used independently anywhere and
anytime. Last, by usingworksheet, students have higher interest and enthusiasm
in learning science.

Inquiry activity presented in nature-based worksheet also help students in
improving their ability in observing, planning and investigating. This result is
in line with research conducted by Ajijah et al. (2023) that found inquiry
activity improve higher improvement rather than control class. It also happened
due to improvement of students’ internal motivation during nature-based
learning.

Nature-based learning provides exposure and time spent in nature that
could improve students’ connection with nature. This connectedness related to
emotional aspect. Numbers of emotional and physical factors occurred during
exposure to nature influence the enhancement of connectedness to nature
(Braun & Dierkes, 2017; Kleespies et al., 2020; Talebpour et al., 2020).
Therefore, emotional aspect is the first factor impacted by nature-based
learning. Beside connectedness to nature, another aspect that transferred during
implementation of nature-based environmental education is environment
knowledge. Harris (2021) explains that students’ connectedness to nature arises
while gaining knowledge about certain environment. By having good
connection with nature and knowledge of environment, human will be able to
make a decision that is valuable for both human and nature. By the time
students’ connection to nature developed, behavioral aspect will also be
impacted behavior (Ktepelkova et al., 2020; Otto & Pensini, 2017; Whitburn et
al., 2019).
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CONCLUSION

Nature-based worksheet developed and validated in this research consisted
of three main activities which are observation, planning an investigation and
investigation. Instrument was developed in ecosystem topic, sub topic river
ecosystem. Validation result show valid in all aspects. Students’ impression
also show most students agree and strongly agree that worksheet developed in
this research help them to improve their skills related research and
environmental awareness. This worksheet was recommended to be used in 7%
grade students. Further research about enhancement of students’ research skill
and environmental awareness through nature-based learning is needed to give
more comprehension of this research.
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