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Abstract: Practical activities in chemistry learning require learning materials that can guide students to
engage in scientific inquiry actively. However, practical worksheets used in schools are generally
still dominated by procedural instructions and do not fully facilitate students in conducting
investigative activities. This study aims to develop a validated guided inquiry-based practical
worksheet on testing hydrocarbon types in orange peels (Citrus spp.). This study uses the
Educational Design Research (EDR) method, consisting of preliminary and development stages.
The worksheet was validated by chemistry education lecturers and chemistry teachers. Validity
assessment includes three aspects: the suitability of the worksheet components for the indicators of
inquiry skills, language, and graphics. The validation results show that the guided inquiry-based
practical worksheet achieved an overall validity percentage of 86%, placing it in the highly valid
category. The developed worksheet provides structured guidance for students to conduct scientific
investigation activities and integrates the concept of hydrocarbons with a contextual learning
approach using orange peels as a natural material. Therefore, the developed worksheet is
considered valid and appropriate as a learning resource for chemistry practicums.
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learning experiences for students (Haryani et
INTRODUCTION al., 2021: Tohani & Aulia, 2022).

Life in the 21st century calls for a
focus on supporting students in developing a

range of worldwide recognized talents and . . .
competencies. A systematic review of

skills (Agmita et al., 2021). The 4Cs (critical . . . .
. - L inquiry-based chemistry learning by Jegstad
thinking, creativity, communication, and o L .
. . (2024)  indicates that inquiry learning
cooperation) define the educational focus for . . .\
provides students with opportunities to

the 21st century (Partnership for 21st Century engage in scientific practices and develop

Learpmg, 2015)2 Developing these skills various skills throughout the learning process.
requires a learning process that not only However, a case study by Petersen (2022)

focuges on delivering - material bl.lt also highlights that implementing independent
provides active, contextual, and meaningful .o o . .
inquiry activities remains challenging, as

The inquiry-based learning approach
is one that can facilitate the growth of 4C
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some students are not yet accustomed to
carrying out all stages of inquiry without
assistance. Therefore, an approach is needed
that allows students to engage in the inquiry
process while receiving support and guidance
from educators. Guided inquiry is one such
approach that aligns with these characteristics.
Guided inquiry has been applied to various
chemistry topics, including thermochemistry
(Sutiani & Fayaddah, 2021; Prameswari et al.,
2023), chemical equilibrium (Simatupang &
Santika, 2021), and benzene and its
derivatives (Arfina, 2026).

Beyond its general application in
chemistry instruction, the guided inquiry
approach is also relevant for laboratory
practical activities. Such activities provide
students with real-world experiences, thereby
enabling a deeper understanding of concepts
(Nuai & Nurkamiden, 2022) . However, many
school laboratory activities are still conducted
using traditional models, such as the
"cookbook" or verification-based models,
where students essentially merely follow pre-
established procedures. This approach can
limit opportunities for students to develop
critical thinking, problem-solving skills, and
creativity, as the focus is placed more on
adherence to procedures than on encouraging
students to explore independently, analyze
problems, make decisions, and design
alternative solutions.

Implementing guided inquiry-based
practical work requires instructional materials
capable of guiding students throughout the
investigation process. Laboratory worksheets
serve as suitable materials for this purpose.
These worksheets assist teachers in aligning
instruction with the chosen methods and
content while guiding students to remain
focused on the subject matter during the
learning process (Februanti et al., 2023;
(Selmin et al., 2022).

The employment of guided inquiry-
oriented lab worksheets during hands-on tasks
has been revealed to beneficially influence
students' abilities. Rahmawati et al. (2022)
established that implementing guided inquiry-
oriented lab worksheets focusing on colloids

can improve students' scientific process skills
by fostering participation in the phases of
scientific  exploration. In addition to
enhancing science process capabilities, it has
also been noted that the application of guided
inquiry-based laboratory worksheets can
elevate students' creative thinking abilities
through experimentation and problem-solving
tasks (Muhiddin et al., 2023).

However, an analysis of previous
research indicates that no study has
specifically utilized guided inquiry-based
laboratory worksheets for the subtopic of
hydrocarbon types. Guided inquiry-based
learning regarding hydrocarbon types can be
conducted not only theoretically but also
through experimental observation.
(Rodriguez-Berrios et al., 2024) developed
practical activities for the qualitative testing of
hydrocarbons  using several methods,
including the bromine test and the Baeyer test.
Both tests allow for the observation of
unsaturated  hydrocarbon  characteristics
through changes occurring during the
reactions. The study demonstrated that
practical activities involving hydrocarbons
can link concepts regarding the physical
properties and reactions of hydrocarbon
compounds to directly observed phenomena.

In addition to the experimental aspect,
hydrocarbon instruction needs to be
connected to real-life contexts to make the
learned concepts more meaningful. Research
by Salsabila & Aznam (2024), through a
needs analysis for hydrocarbon teaching
materials, highlighted the necessity for
materials that are more contextual and
relevant to everyday life.

In this regard, orange peel shows
potential as a material for contextual learning.
Orange peel is easily obtained, relates closely
to students' daily lives, and contains an
unsaturated hydrocarbon compound,
limonene, which can be utilized in both the
Baeyer and bromine tests.

The novelty of this research is found
in creating a laboratory worksheet based on
guided inquiry that incorporates orange peel
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(Citrus spp.) as a learning context for
hydrocarbon type testing. The developed
laboratory worksheets are designed to
facilitate students in carrying out the stages of
scientific investigation through contextual
practicum activities. This study focuses on
validating the quality of the laboratory
worksheet as an instructional tool.

Before a product is utilized in
educational contexts, product validation helps
to evaluate both its quality and usefulness,
hence a critical stage in the research of
development (Laili & Azizah, 2024; Putri &
Novita, 2024). This study concentrated on
judging the laboratory worksheet's design
quality as a developmental output rather than
on evaluating students' conceptual
knowledge. A validity assessment is
conducted to determine the alignment of the
laboratory worksheet components with
inquiry skill indicators, linguistic aspects, and
graphical aspects.

The development of laboratory
worksheets in this study was conducted using
the Educational Design Research (EDR)
approach, which enables the systematic
development of educational products.
Therefore, this study aims to produce
laboratory worksheets for practical testing of
the types of hydrocarbons from orange peels
(Citrus spp.) that are validated based on the
assessment of expert validators.

LITERATURE REVIEW
Laboratory Worksheets

Laboratory worksheets are student
guides that develop cognitive skills and
support all aspects of learning, including
research and problem-solving activities, in
line with the learning outcome indicators
(Solihah et al., 2023).

Laboratory worksheets have several
strategic functions to support the learning
process. These include: (1) They can serve as
a medium to support the teaching process and
reduce students' dependence on the teacher's
direct role. (2) They help students understand
and master subject matter better. (3) They can
help students become more independent,

encouraging them to be more proactive and
involved in teaching and learning activities
(Sari et al., 2025).

Guided Inquiry

According to Sanjaya (2006), the
inquiry-based learning method comprises a
series of educational activities emphasizing
critical and analytical thinking processes to
identify and expose solutions for a certain
problem.

Guided  inquiry-based  learning
consists of a series of instructional activities
that engage students in the process of
systematically, logically, critically, and
analytically investigating a problem, enabling
them to construct their own ideas with
confidence (Jaya et al., 2022). In practice,
students are given the opportunity to discover
knowledge through investigation and
problem-solving activities under the guidance
of a teacher; this ensures that the learning
process remains focused while maintaining
the students' active involvement (Ariani &
Ratnawulan, 2022). In chemistry education,
this approach can be implemented through
systematically  structured  experimental
activities, with appropriate guidance provided
throughout the investigation process (Orosz et
al., 2022). A systematic review by Adauyah &
Aznam (2024) also examines the application
of guided inquiry in chemistry education,
highlighting its relevance as a pedagogical
approach for teaching chemistry.

The advantage of the guided inquiry-
based learning model is that the teacher does
not simply let the activities carried out by
students run unsupervised, so that students
who think slowly or students with low
intelligence can still participate in the
activities carried out, and students with high
thinking skills can dominate the activities
(Kolo Mauk et al., 2022; Lazonder &
Harmsen, 2016). The disadvantages of the
guided inquiry-based learning model are that
it takes a long time, has a low success rate if
the number of students is large, and requires
facilities and resources (W. P. Siregar et al.,
2023).
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Validity of Laboratory Worksheets

Validity assessment is a crucial
component in the development of
instructional materials, as it serves to evaluate
whether a product meets pre-established
criteria (Nieveen, 1999).

In chemistry education, expert
validation is frequently employed to assess the
quality of instructional materials designed to
support specific learning objectives. For
instance, Sholahuddin et al. (2024) evaluated
guided-inquiry-based student worksheets by
examining several aspects, including content,
presentation, media, and language. Such
evaluations demonstrate the use of expert
assessment to review instructional materials
throughout the development process.

In this study, the validity of laboratory
worksheets was assessed based on the
alignment between the components of the
worksheets and indicators of inquiry skills, as
well as on aspects of language and graphic
design. The alignment aspect is grounded in
inquiry skill indicators adapted from the
National Research Council (2012) and Lou et
al. (2015). These indicators are used to
determine whether the components within the
worksheets such as questions, instructions,
and tasks are consistent with the inquiry skills
targeted in the laboratory activities. This
assessment aims to ensure coherence between
the intended inquiry skills and the activities
presented in the worksheets.

The language and graphic design
aspects are evaluated using criteria adapted
from assessment instruments developed by
the National Education Standards Agency
(BSNP). The language criteria are used to
assess the accuracy and clarity of the language
employed in the worksheets, including its
communicative and dialogic characteristics.
Meanwhile, the graphic design criteria
encompass the visual presentation of the
worksheets, such as sizing, cover design, and
content layout.

METHODS

This research employs the Educational
Design Research (EDR) method as outlined
by Plomp & Nieveen (2013), comprising the
preliminary research, development (or
prototyping), and assessment stages. This
study is limited to the preliminary research
and prototype development stages of the
Plomp model and does not extend to the
assessment stage. Consequently, the research
focuses on determining the validity of the
developed laboratory worksheets and does not
examine their practicality or effectiveness in
classroom implementation.

The preliminary research stage was
conducted to identify learning needs and
issues related to chemistry laboratory work,
specifically  regarding the topic of
hydrocarbons. This stage encompassed an
analysis of learning outcomes and needs, and
a literature review on inquiry-based models. A
needs analysis was carried out by distributing
questionnaires to chemistry teachers to gather
information on learning challenges and the
need for guided inquiry-based laboratory
worksheets.

The development or prototyping phase
involves designing and developing a guided-
inquiry-based laboratory worksheet on
hydrocarbons, utilizing a hydrocarbon-type
identification test that employs orange peel
(Citrus spp.). This development process
encompasses the creation of an initial
prototype, expert validation, and subsequent
revision. The developed laboratory worksheet
underwent expert validation to assess its
suitability based on inquiry skill indicators,
language usage, and graphic design elements.
The validation results were then used to revise
and refine the laboratory worksheet.

The instrument employed a 14 Likert
scale by Riduwan (2015). Validation data
were analyzed using a descriptive quantitative
method, based on the percentage of scores
calculated according to the following formula.

X

P =
ZXmax

X 100%
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Where P is the validity percentage, > X is the
sum of scores obtained, and ) Xmax is the
sum of maximum scores.

Next, the percentages for each
indicator within each aspect are averaged to
obtain the overall average validity score for
the aspect. The average is calculated using the
following formula.

P = 1ii=1 P;

- n
Where P is the average validity percentage of
the linguistic aspect, P;is the validity
percentage of the i-th indicator, and n is the
number of indicators in the aspect

The percentage of the result score can
be interpreted using the score interpretation
criteria.

Table 1. Score Interpretation Category

% Validation Category
0-20 Highly invalid
21-40 Invalid
41-60 Quite Valid
61-80 Valid
81-100 Highly valid

(Riduwan, 2015)

The product's validity category is assessed
based on the final score interval obtained. The
product is developed until the minimum score
is achieved in the valid category. Even after
being declared valid, the product is still
revised based on suggestions and input from
the validator.

RESULT AND DISCUSSION

This research developed a guided,
inquiry-based laboratory worksheet on
testing hydrocarbon types in orange peel
(Citrus spp.). This research was conducted
in several stages to develop a guided inquiry-
based laboratory worksheet on the subtopic
of hydrocarbon types. It involved gathering
data on feasibility—based on assessment
instruments from the National Research
Council (2012), Lou et al. (2015), and the
National Education Standards Agency
(BSNP) (2014). The study employed the
Educational Design Research framework
proposed by Plomp and Nieveen (2013) and
was limited to the development phase,

specifically focusing on the development
phase—namely, the evaluation of the initial
prototype by validators.

Preliminary Research

The development of a laboratory
worksheet on the sub-topic of hydrocarbon
type testing in orange peel began with a
needs analysis aimed at identifying the
problems and requirements regarding the
development of such a worksheet for the
topic of hydrocarbons. Needs analysis can
help identify limitations in existing
chemistry learning resources and determine
the need for inquiry-oriented instructional
materials (Purwanto et al., 2025) .

Results from the needs analysis
questionnaire revealed issues regarding
learning activities—specifically, the limited
scope of practical work on the topic of
hydrocarbons, particularly concerning the
sub-topic of hydrocarbon types. This
contrasts with the views of Bialagi & Kadir
Kilo (2024), who state that practical
activities on hydrocarbons are essential, as
they serve as an effective method for
enhancing the understanding of high school
students.

Beyond the feasibility of conducting
practical work, the teaching methods
employed  also  warrant  attention.
Questionnaire results indicate that most
teachers rely on demonstration methods.
While this approach helps students observe
chemical processes or phenomena, students
often act merely as observers, with limited
opportunities to conduct experiments
firsthand (Fung & Ng, 2026). In the context
of learning about hydrocarbons, (Sasongko
& Haryanto, 2016) found that inquiry-based
learning is  more  effective  than
demonstration methods in enhancing student
engagement and learning outcomes.
Therefore, practical activities are needed
that allow students to actively participate in
the stages of inquiry, while still receiving
guidance from their educators.

Practical work that fosters inquiry
skills requires the support of appropriate
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laboratory worksheets. An analysis of
existing worksheets reveals that those
currently in use tend to be "cookbook-style"
and confirmatory in nature. These
characteristics limit students' opportunities
to engage in problem formulation,
hypothesis generation, data analysis, and
conclusion drawing—key components of the
inquiry process.

Given these findings, there is a need
to develop laboratory worksheets that
systematically  integrate = experimental
activities with the stages of guided inquiry.
These worksheets focus on the subtopic of
identifying types of hydrocarbons in orange
peels (Citrus spp.), utilizing materials
familiar from everyday life as a learning
context. The use of a relevant context in
teaching hydrocarbons aligns with research
by Salsabila & Aznam (2024), who
identified a need for the development of
contextual chemistry teaching materials for
the topic of hydrocarbons, as well as the
work of Siregar et al. (2024) who developed
a contextual-based chemistry module for the
same subject matter.

Development or Prototyping Phase

During the development phase, the
researcher designed laboratory worksheets
by aligning them with the Learning
Outcomes (CP), Learning Objectives (TP),
and Learning Objective Flow (ATP) as
stipulated by the Independent Curriculum.
The initial product development stage
involved drafting the laboratory worksheets.
These worksheets were comprehensively
structured based on the inquiry stages
outlined by Lou et al. (2015) and included
several additional sections: a cover page,
instructions for use, Learning Outcomes
(CP), Learning Objectives (TP), and
Learning Objective Flow (ATP), and the
steps of the inquiry model.

Following the drafting of the
laboratory worksheet, it was validated by
three chemistry lecturers and two high
school chemistry teachers. The validation
covered three aspects: the alignment of

worksheet components with inquiry skill
indicators, language usage, and graphic
design. This validation process served to
refine the previously drafted guided-inquiry
laboratory worksheet, with the results
guiding the subsequent revision
(Simatupang & Santika, 2021).

1) Validation of the alignment between
laboratory worksheet components and
inquiry skill indicators

The validation of the alignment of
laboratory worksheet components aims to
determine the degree of correspondence
between these components and the indicators
of inquiry skills. The criteria for these inquiry
skill indicators are based on the inquiry skills
framework proposed by the National
Research Council (2012) and Lou et al.
(2015). The scores obtained were then
processed using the scoring criteria
established by Riduwan (2015).

The percentages derived from the
validation of the alignment of the laboratory
worksheet components are presented in Table
2 below.

Table 2. Table of percentage results for the validation
of component alignment with inquiry skill

indicators

Laboratory Percentage Validation

Worksheet (%) Category

Components
Title 85 Highly Valid
Formulating the 90 Highly Valid
Problem
Formulating 85 Highly Valid
Hypothesis
Collecting Data 90 Highly Valid
Analyzing Data 90 Highly Valid
Testing the 90 Highly Valid
Hypothesis
Drawing 90 Highly Valid
Conclusions
Average 88,6 Highly Valid

As shown in Table 2, the validation
results for the alignment of the laboratory
worksheet components with the inquiry skill
indicators yielded scores of 85% and 90%,
both of which fall into the "highly valid"
category.
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The lowest percentage, 85%, was
recorded for the components concerning the
title and the formulation of hypotheses. The
initial title used for the laboratory worksheet
was "Testing for Hydrocarbon Saturation in
Orange Peels (Citrus spp.)." The validator
suggested replacing the word "Saturation," as
this term refers to a concept that the students
themselves are intended to discover. This
suggestion was accepted, and the title of the
developed laboratory = worksheet was
subsequently changed to "Testing for Types of
Hydrocarbons in Orange Peels (Citrus spp.)."

The components regarding problem
formulation, data collection, data analysis,
hypothesis testing, and drawing conclusions
achieved a score of 90%, placing them in the
"highly wvalid" category. According to the
validator's assessment, these components are
well-aligned with the inquiry skill indicators.
Nevertheless, one validator suggested
separating the instructions for experiments to
be conducted by the students from those for
procedures not performed by the students. The
suggestion was accepted; consequently, in the
developed worksheet, the experimental
instructions were separated—distinguishing
between experiments to be conducted by the
students and those that would not—to ensure
that the procedure-design process could
proceed effectively.

Overall, the validation results
regarding the alignment of laboratory
worksheet components with inquiry skill
indicators yielded an average percentage of
88.6%, placing it in the "highly wvalid"
category. This finding is consistent with the
study by (Fauziah et al., 2022), who
developed guided-inquiry-based laboratory
worksheets and validated the alignment of
their components with inquiry skill indicators.
Their research demonstrated that the
alignment of worksheet components with
inquiry skill indicators is a crucial aspect in
the development of inquiry-based laboratory
materials. Consequently, the guided-inquiry-
based laboratory worksheets developed in this
study have met the validity criteria concerning
the alignment of their components with

inquiry skill indicators, as assessed by the
validators.

2) Validation of language aspects

Validation of the language aspects in
the laboratory worksheets refers to the
language indicators from the National
Education Standards Agency (BSNP), which
include five indicators: straightforwardness,
communicativeness, dialogic and
interactiveness, appropriateness to student
development, and compliance with language
rules.

The percentages obtained from the
validation results of the language aspects in
the laboratory worksheets are shown in Table
3 below.

Table 3. Table of percentages for language validation

results

Language Aspect  Percentage Validation
(%) Category

Straight Forward 87 Highly Valid

Communicative 90 Highly Valid

Dialogic and 85 Highly Valid

Interactive

Conformity to 83 Highly Valid

Student

Conformity with 90

Language Rules

Average 87 Highly Valid

Based on Table 3, the validation
results for the language aspect of the
laboratory worksheets showed a percentage of
83%, 85%, 87%, and 90%, with a highly valid
interpretation. The lowest percentage was
observed for the indicator of suitability to
students' developmental level, at 83%. This
aspect encompasses the appropriateness of the
language to students' intellectual development
and to their level of emotional development.
Validator 3 argued that the language used did
not reflect appropriateness to the students' The
lowest percentage was recorded for the
indicator regarding alignment with students'
developmental levels, at 83%. This aspect
encompasses the suitability of the language
used in relation to the students' intellectual
and emotional development. The low score in
this area stemmed from the views of several
validators who considered the language
insufficiently aligned with the students'
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developmental stage. The author accepted this
feedback and subsequently revised the text by
simplifying the language and tailoring it to the
students' developmental needs.

The dialogic and interactive indicator
achieved a score of 85%, falling into the
"highly valid" category. This result indicates
that, according to the validators' assessment,
the language used in the laboratory worksheet
supports dialogic and interactive
communication through the presentation of
questions and instructions that guide students
to engage in inquiry activities.

The straightforward indicator obtained
a percentage of 87%, categorized as highly
valid. This indicates that the language used in
the laboratory worksheets is very good in
terms of sentence structure accuracy, sentence
effectiveness, and standardized terminology.

The communicative indicator obtained
a percentage of 90%, categorized as highly
valid. This indicates that the language used in
the laboratory worksheets conveys messages
clearly, is easy to understand, and effectively
supports student understanding.

The communicative indicator
achieved a score of 90%, falling into the
"highly valid" category. This result indicates
that, according to the validators' assessment,
the language used in the laboratory worksheet
effectively conveys information, instructions,
and questions clearly and understandably. The
use of communicative language supports the
clear presentation of information and
instructions at each stage of guided inquiry,
allowing the worksheet to serve as an effective
guide for conducting practical activities.

Overall, the validation results for the
linguistic ~ aspect yielded an average
percentage of 87%, falling into the "highly
valid" category. These results align with the
study by (Daulay & Sugiharti, 2025) , which
reported that the linguistic aspect of the
developed worksheet achieved a validity
percentage of 85%, also classified as "highly
valid."

3) Validation of graphic aspects

The validation of the graphic aspects
of the laboratory worksheet is based on the
graphic indicators established by the National
Education Standards Agency (BSNP), which
encompass three criteria: size, cover design,
and content design. The validation results for
these graphic aspects are presented in Table 4
below.

Table 4. Table of percentages for graphic validation

results

Graphic Aspect  Percentage Validation
(%) Category

Laboratory 80 Valid

Worksheet Size

Laboratory 86 Highly Valid

Worksheet Cover

Design

Laboratory 84 Highly Valid

Worksheet

Content Design

Average 83,3 Highly Valid

As shown in Table 4, the validation
results for the graphic aspects yielded a score
of 80% (categorized as "valid"), while other
components scored 86% and 84%
(categorized as "highly valid").

The size component of the laboratory
worksheet received a score of 80%, falling
into the "valid" category. This indicates that
the size of the worksheet meets the criteria for
the presentation of teaching materials and
aligns with the requirements for presenting its
content. Although it received the lowest
percentage among the graphic components, it
still meets the established validity criteria.
Nevertheless, this aspect could be further
optimized to enhance the comfort of students
when reading and using the laboratory
worksheet.

The cover design component received
a score of 86%, categorized as "highly valid."
This suggests that, according to the validators,
the cover design meets the established graphic
criteria, specifically regarding the choice of
fonts, layout, use of color, and the
presentation of illustrations. A cover design
that is proportionally structured and aligned
with the content helps clarify the identity of
the material and provides an initial overview
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of the subject matter. Thus, the cover design
is considered to have met the validity criteria
regarding visual presentation.

The content design component
received a score of 84%, also categorized as
"highly wvalid." This indicates that the
presentation of the content meets the
established graphic criteria, including layout
consistency, paragraph arrangement, the use
of illustrations, and the presentation of
information. Therefore, the content design is
considered to have met the validity criteria in
terms of visual presentation and layout
organization.

Overall, the validation results for the
graphic design aspect yielded an average
percentage of 83%, placing it in the "highly
valid" category. This finding aligns with
research by (Ma’sumah & Mitarlis, 2021),
which reported that the graphic design aspect
of the developed worksheet achieved a
validity percentage of 88%, also falling into
the "highly valid" category.

CONCLUSION

This research resulted in a guided-
inquiry-based laboratory worksheet focused
on identifying hydrocarbon types in citrus
peels (Citrus spp.), developed using the
Educational Design Research (EDR)
framework. Validation results indicate that
the developed laboratory worksheet falls
into the "highly valid" category regarding
the alignment of its components with
indicators for inquiry skills, language use,
and graphic design. These findings suggest
that the product meets validity criteria based
on expert evaluations, making it suitable for
subsequent trial phases to assess its
practicality and effectiveness in an
educational setting.

From the perspective of chemistry
education, this study contributes to the
development of laboratory teaching
materials that integrate hydrocarbon
concepts with the stages of scientific inquiry.
The worksheet does more than provide
experimental procedures; it is designed to
guide laboratory activities in accordance

with specific inquiry skill indicators.
Utilizing citrus peels as a practical context
offers an alternative way to connect
chemical  concepts  with  materials
encountered in everyday life. In the context
of science and technology, this development
demonstrates the application of inquiry-
based design principles to systematically
organize chemical experiments while
leveraging natural materials as a learning
context. Nevertheless, this study has not yet
empirically tested the effectiveness of using
citrus peels for laboratory work, nor has it
evaluated the impact of the worksheet on
students' inquiry skills. Consequently,
further research is required to examine the
product's practicality and effectiveness
through classroom trials and to evaluate its
application within a broader chemistry
education context.
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