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ABSTRACT

Enhancing students' critical and creative thinking skills is a crucial
objective in education. Numerous studies have explored effective
teaching methods to foster these skills, with models such as
Problem-Based Learning (PBL), the STEM-5E Learning Cycle, and
the 7E Learning Cycle showing significant promise. This study
aims to develop and validate a worksheet designed to enhance
critical and creative thinking in elementary school students using
the 7E Learning Cycle, following the ADDIE instructional design
model. The study was conducted with fourth-grade students at
SDN 1 Pasir Gintung, Lampung province of Indonesia, with two
classes serving as the sample: Class IV A as the experimental group
and Class IV B as the control group. Product validation indicated a
high level of effectiveness, with a material average score of 0.833,
a language component score of 0.693, and a media aspect score of
0.917. The test tool, validated as part of the research product,
achieved an average score of 0.733. Instructor feedback was
overwhelmingly positive, with a 98% approval rate, while student
feedback indicated a 94% satisfaction rate, both underscoring the
product's practical value. Post-test results from the experimental
group demonstrated a significant improvement in critical and
creative thinking skills, with an average score of 89.49, markedly
higher than the control group. These findings provide empirical
evidence supporting the effectiveness of the 7E Learning Cycle in
enhancing critical and creative thinking through the use of the
developed worksheet in educational settings.

This is an open access article under CC-BY-NC 4.0 license.
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The demands of 21st-century education necessitate the cultivation of human capital

capable of thriving in a globalized environment. Quality human capital is characterized by
the ability to oversee, utilize, and develop advanced thinking skills (Adilah & Budiharti,
2015). Contemporary educational priorities emphasize enhancing a nation's
competitiveness, which hinges not only on the comprehension of concepts but also on the
development of critical and creative thinking (CCT) skills (Novianti, 2014). These skills
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are indispensable for navigating a rapidly changing world (Tsai, 2013). The progression
of the 21st century mandates the emergence of individuals who can consistently engage
in critical and creative thought, thereby contributing to national advancement. Moreover,
CCT plays a pivotal role in fostering a sustainable future (Mitchell & Walinga, 2017;
Baharin et al., 2018). As higher-order thinking skills, CCT is essential in the contemporary
educational landscape (Ataizi & Donmez, 2020; Bialik et al., 2015).

The educational sector must keep pace with these developments. Educators, in
particular, must innovate by continually refining learning tools to enhance problem-
solving quality. One pertinent example of governmental directives in this regard is the
emphasis on cultivating students' critical and creative thinking abilities. As Indonesia
seeks to equip students with 21st-century skills, including CCT, the government advocates
for the development of educational tools that foster these abilities (Mahanal & Zubaidabh,
2017). Additionally, the policy of educational decentralization has positively impacted
student participation, empowered local governance, and facilitated curriculum adaptation
to better meet local needs. This underscores the government's role in crafting policies that
support the development of learning tools responsive to both local and global imperatives
(Sofiani et al., 2024).

In addition to educators, students must also be agile in adapting to these evolving
demands. Enhancing educational quality is achievable when educators introduce
innovations in the learning process. Such innovations can be fostered through teaching
techniques that empower active student participation. Learning innovation often stems
from teachers' efforts to harness their full range of teaching skills and to employ novel
strategies, methods, and models (Mitchell & Walinga, 2017).

Effective learning is inherently student-centered, with educators assuming the role
of facilitators. In this paradigm, educators employ various tools, including teaching
materials, to assist students in grasping the content. These educational materials serve as
a medium for educators to effectively convey knowledge to students. The core concept of
student-centered learning encompasses the development of students’ potential,
experiential learning grounded in social realities, the freedom to innovate, and the
encouragement of creativity and independence (Adirilany, 2023).

The focus of this research is the development of student worksheets (LKPD), which
serve as guides in the learning process, facilitating tasks that include both questions and
activities for students (Mitchell & Walinga, 2017). The LKPD designed for this study aims
to enhance CCT skills through the Learning Cycle 7E model. Rooted in inquiry-based
learning, the Learning Cycle 7E model enables students to construct their own
understanding through exploration and elaboration, thereby rendering the learning
process more engaging.

The Learning Cycle 7E model consists of seven structured stages—Elicit, Engage,
Explore, Explain, Elaborate, Evaluate, and Extend—that are centered on students,
ensuring an active learning experience. These stages are designed to foster student
engagement, beginning with the elicitation of prior knowledge (Elicit), followed by
capturing students’ interest (Engage), exploring concepts (Explore), explaining content
(Explain), deepening understanding (Elaborate), assessing comprehension (Evaluate),
and extending the application of learned concepts (Extend) (Parno, 2024; Shesilya &
Aloysius, 2023; Yennita et al., 2023). The 7E model, as a constructivist approach, provides
a comprehensive framework for student-centered learning, promoting active
participation in the discovery and understanding of concepts.

In the Elicit phase, educators draw out students' prior knowledge, while the Engage
phase focuses on capturing their attention. The Explore phase provides students with
hands-on experiences, which they then articulate in the Explain phase. During the
Elaborate stage, students apply concepts, definitions, and skills to problem-solving
scenarios. In the Evaluate phase, educators assess student understanding, and in the
Extend phase, students expand their knowledge by exploring applications of learned
concepts or relating them to other concepts (Adilah & Budiharti, 2015). The 7E Learning
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Cycle model is designed to enhance students’ critical thinking, problem-solving, and
intellectual abilities (Fajria et al., 2023). This research aspires to reinforce students’ CCT
skills through the development of LKPD based on the Learning Cycle 7E model. The
creation of innovative, creative, effective, and efficient learning models aligned with
critical and creative thinking skills is essential for students (Perdana et al.,, 2019).

Observations and interviews with elementary school teachers in several schools in
Bandar Lampung, particularly within the Labuhan Ratu cluster, revealed that they
primarily rely on textbooks as teaching materials, which has led to a lack of student
engagement and focus (see Table 1). This over-reliance on textbooks results in a passive
learning environment, adversely affecting students’ CCT skills. They often assign tasks
directly from textbooks or create assignments that closely align with the textbook content.
However, they have expressed a need for teaching materials that better support the
development of students’ critical and creative thinking. To address these challenges,
innovative solutions are required.

Table 1. Observation results

No. Aspects observed Yes No

1 Introduction Do educators take attendance, motivate/increase
interest in learning?
Does the educator explain the learning objectives?
Explaining the flow of activities that students will
carry out

2 Core activities Do educators use learning tools, materials or v
media?
Is the material provided appropriate? v
Motivating students to ask questions
Act as a facilitator v
Enable discussion
Monitoring students' learning
difficulties/progress
Students become active in learning in class

NN <«

AN

Students actively ask questions during learning

Apart from the test book, are there other teaching
materials used during learning?
3 Closing Do students make summaries/notes?

Do educators give assignments? v
Do educators do reflection? v

AN NN NN

The analysis performed using VOSviewer, as illustrated in Figure 1, reveals a
significant correlation between the enhancement of students' creative thinking skills and
the implementation of student worksheets within the Learning Cycle framework. This
finding underscores a gap in the existing research regarding the in-depth examination of
the effectiveness of student worksheets in bolstering students' critical and creative
thinking (CCT) skills. Figure 1 highlights the interconnectedness of these elements,
suggesting that the integration of student worksheets in educational practices could
potentially amplify CCT skills among students. Consequently, there is a clear necessity for
further research focused specifically on evaluating the impact of the Learning Cycle-based
student worksheets in enhancing CCT skills, to provide empirical support and guide
educational strategies.

Given the issues and challenges observed in educational settings, this research aims
to fortify CCT skills through the development and application of Student Worksheets
(LKPD) based on the Learning Cycle 7E model within elementary schools. The research
objectives are threefold: (1) to assess the feasibility of the Learning Cycle 7E-based
Student Worksheets (LKPD) through expert validation, ensuring that these tools are
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pedagogically sound and aligned with educational standards; (2) to evaluate the
practicality of implementing these Student Worksheets (LKPD) in real classroom settings,
determining their effectiveness in promoting critical and creative thinking among
students; and (3) to measure the overall effectiveness of these worksheets in
strengthening CCT skills in elementary school students, providing a comprehensive
understanding of their impact on student learning outcomes. The outcomes of this
research are expected to contribute significantly to the body of knowledge on educational
tools designed to enhance critical and creative thinking in young learners.

reat king skill
creative anking skl creativedhinking

stuwnt
wor@eet

implementation

outeeme
cyclegnodel

teagher
% VOSviewer

Figure 1. VOSviewer analysis

7E learning model

The 7E learning model is an instructional framework that expands on the well-
established 5E model, widely recognized in educational practices, particularly in science
education. The 7E model, an acronym for Elicit, Engage, Explore, Explain, Elaborate,
Evaluate, and Extend, was developed to provide a more comprehensive structure to guide
teaching and learning processes (Balta & Sarac, 2016). The model is designed to facilitate
deeper understanding and active student participation by organizing learning into
distinct, interconnected phases (Marfilinda et al, 2020). Each phase serves a specific
purpose in the learning process: Elicit draws out prior knowledge, Engage stimulates
interest, Explore allows hands-on investigation, Explain encourages articulation of
understanding, Elaborate extends knowledge through application, Evaluate assesses
learning outcomes, and Extend encourages the application of knowledge in new contexts.
This structured approach not only helps in the systematic development of students’
cognitive skills but also ensures that learning is more engaging and meaningful, promoting
retention and deeper understanding of the material (Maskur et al.,, 2019).

The 7E learning model holds significant potential for enhancing students' critical
and creative thinking skills, which are essential for success in the 21st century. Critical
thinking involves the ability to analyze information, evaluate evidence, and make
reasoned judgments, while creative thinking involves generating innovative ideas and
solutions. The 7E model supports the development of these skills by encouraging students
to actively engage with content, question assumptions, and explore multiple perspectives
(Firdaus et al,, 2017). The model’s emphasis on hands-on exploration (Explore), followed
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by articulation and refinement of ideas (Explain), promotes critical analysis and synthesis
of information (Turgut et al,, 2017). Moreover, the Elaborate phase, where students apply
their knowledge to new situations, fosters creativity by challenging students to think
beyond the initial context of their learning (Ilhami & Laksono, 2022). The Extend phase
further reinforces creative thinking by encouraging students to make connections
between what they have learned and real-world problems (Adam et al, 2022). This
comprehensive approach ensures that students are not merely passive recipients of
information but active participants in their learning process, equipped with the skills
needed to tackle complex challenges both in academic settings and in life.

Numerous studies have demonstrated the positive impact of the 7E learning model
on various educational outcomes, particularly in enhancing critical and creative thinking
skills. For instance, Parno et al. (2019) found that the implementation of the 7E model in
mathematics education significantly improved students' problem-solving abilities, which
are closely linked to critical thinking. Similarly, a study by Twiningsih and Retnawati
(2023) highlighted that students exposed to the 7E learning cycle demonstrated greater
improvements in critical thinking compared to those in traditional learning environments.
These findings are supported by Suardana et al. (2018), who noted that the combination
of problem-based learning and the 7E model effectively fostered higher-order thinking
skills. Moreover, research by Mitchell and Walinga (2017) emphasized the model's role in
preparing students for the complexities of the modern world by equipping them with the
necessary cognitive tools to innovate and adapt. In the context of Indonesian education,
studies have shown that the 7E model aligns well with the government's goals of
enhancing educational quality and competitiveness (Mahanal & Zubaidah, 2017). The
consistency of these findings across different educational settings underscores the 7E
learning model's effectiveness in promoting critical and creative thinking, making it a
valuable tool for educators aiming to improve student outcomes and prepare them for the
demands of the 21st century.

Method

The present research adopts a Research and Development (R&D) methodology,
which is particularly suited to the objective of enhancing elementary students' critical
and creative thinking (CCT) skills through the implementation of Student Worksheets
based on the Learning Cycle 7E model. The R&D approach is chosen for its systematic
and iterative nature, which allows for the creation, refinement, and validation of
educational tools in real-world settings. As illustrated in Figure 2, the research follows a
five-step process: Analysis, Design, Development, Implementation, and Evaluation.

Analysis !

Evaluation Design

Implementation « Development

Figure 2. The ADDIE model (Branch, 2009)
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Analysis stage

The analysis stage involved identifying needs and gathering various pieces of
information related to the product to be developed. This information was collected
through a preliminary study that included a comprehensive literature review of relevant
journals, articles, books, and previous research findings. This stage set the foundation for
understanding the educational context and the specific requirements for the development
of the Student Worksheets based on the Learning Cycle 7E model.

Design stage

The design stage followed the analysis and involved synthesizing data from the
previous stage with the existing educational modules, curriculum, syllabus, and lesson
plans used in schools. This alignment was crucial to ensure that the worksheet being
developed was consistent with the KI (Core Competencies) and KD (Basic Competencies)
as outlined in the educational standards. The product designed in this research focuses on
the development of a worksheet-based on the Learning Cycle 7E model, specifically
targeting the instruction of fraction material for fourth-grade students in the first
semester.

Development Stage

In the development stage, all the elements prepared during the design phase were
integrated to produce the LKPD product based on the Learning Cycle 7E model. This stage
also involved validating the product’s content, language, and media components through
expert assessments. The validation process aimed to ensure the product’s relevance and
appropriateness before it was tested on students. The validity of the product was
determined using expert evaluations, applying the Aiken’s V formula to analyze the data:

%S
n(c—1)

where V is the Aiken’s V index of validity, S (r-1lo) is the score set by each validator minus
the lowest score, r is the score set by the validator, [y is the lowest score in the category
used, cis the highest validity assessment score, and n is the number of validators (Anjelina
etal., 2023). The Aiken’s V scale was used to determine the validity of the test instruments,
with the criteria as shown in Table 2.

V =

Table 2. Aiken’s criteria eligibility

Scale Range Classification
0.6 < Not valid
>0.6 Valid

Implementation stage

In the implementation stage, the developed product was applied in a classroom
setting to assess its practicality. This trial involved a small-scale preliminary test with six
teachers and six fourth-grade students from SDN 1 Pasir Gintung, categorized by ability
levels (high, medium, and low) based on daily test scores. The implementation included
distributing the worksheet based on the Learning Cycle 7E model to the students and
collecting their responses through questionnaires. This phase helped measure the
practicality of the developed worksheet, which was calculated using the following
formula.

WNK = LNK X 100%
0 " NK Maksimum 0
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where %NK is the percentage of practical value, 2 NK is the total score obtained by each
question item, and NK Max is the maximum total score for each item. The interpretation
of the percentage of practical value was based on the criteria in Table 3.

Table 3. Criteria of practicality

Practicality Index Criteria

75% < NK < 100% Very Practical
50% < NK <=75% Practical

25% <=NK < 50% Less Practical

0% < NK<=25% Very Less Practical

Evaluation stage

The final stage of the ADDIE development model is the evaluation stage, where the
effectiveness of the worsheet based on the Learning Cycle 7E model was assessed through
broader field trials. These trials involved two classes from SDN 1 Pasir Gintung: Class [V A
as the experimental group using the worksheet, and Class IV B as the control group. The
evaluation revealed a significant improvement in the critical and creative thinking (CCT)
skills of students in the experimental class, thereby demonstrating the efficacy of the
worksheet in enhancing CCT skills.

Population and sample

The study's population comprises all fourth-grade students at SDN 1 Pasir Gintung.
The sampling method employed is saturation sampling, whereby the entire population is
selected as the sample. Specifically, the sample includes all fourth-grade students from
SDN 1 Pasir Gintung, with Class IV A designated as the experimental group and Class IV B
as the control group. These two groups were chosen for comparison due to the
homogeneity of the teachers and students in both classes. In both cases, the teachers relied
solely on school-provided textbooks and did not utilize any supplementary teaching
materials or aids beyond the classroom blackboard. Additionally, the students in both
groups faced difficulties in comprehending the lessons presented in class and exhibited a
lack of focus during the learning process, which contributed to less-than-optimal learning
outcomes.

Data analysis

First, the item validity in this research is determined using the Product Moment
correlation formula with raw scores (Novalia & Syazali, 2014). The validity test is used to
determine whether an item is valid or not. The value of ,(,,_;) will be compared with the
correlation coefficient from the table, Tigpe1= T(gn-2)- JiIkKa 7Tx(y-1) = Tiaper, the

instrument is valid; however, if 75 (y-1) < T¢gper, the instrument is considered invalid.
Valid items will be used in the research, while invalid items will be discarded and not used.
Second, reliability test was conducted using Cronbach’s alpha to determine the correlation
level, by using the formula below:

__ k[, _zs
T R

Where 7; is the reliability test, k is number of questions, YS? is the number of variant
scores of each question, and S? is the total score of variances. The cut of value of the
reliability test is 0.60 - 0.80 of each item score (Budi, 2006).

Third, the level of difficulty of the worksheet was also determined. The difficulty
level of a question refers to the likelihood that it will be answered correctly by individuals
at a certain ability level, which is quantified as an index. This index ranges from 0.00 to
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1.00, with higher values indicating that the question is easier. To determine the difficulty
level of an essay-type question, this index can be calculated using the following formula:

_ B
=75
Where P is the difficulty index, B is the number of students who answered questions

correctly, and JS is the total number of test participants. The interpretation of the difficulty
index used the criteria in Table 4.

Table 4. Difficulty index

P

Difficulty level index Criteria
P 0,00-0,30 Difficult
P 0,31-0,70 Medium
P 0,71-1,00 Easy

Last but not least the discrimination power test was also administered to assess the
ability of an item or question to differentiate between individuals with high and low levels
of the measured trait or ability, thereby ensuring that the item effectively distinguishes
between varying levels of proficiency. Conducting a discrimination power test can help
teachers assess which students have not mastered the material and which students have.
The discrimination index is usually expressed as a comparative measure: the higher the
index, the better the question is at distinguishing between students who have mastered
the material and those who have not. The formula to calculate the discrimination power
of a question is as follows:

By, Bg
7 S

Where D is the discriminatory power, B, is the number of participants in the upper group,
Bgis the number of participants in the lower group, J4is the number of participants in the
upper group who answered correctly, /zis the number of participants in the lower group
who answer correctly, P4 is proportion of upper group participants who answered
correctly, and Pgis proportion of lower group participants who answered correctly. The
criteria used as guideline of distinguishing power (Surapranata, 2009) is presented in
Table 5.

Table 5. Question distinguishing power criteria guideline

Distinguishing power index Criteria
> 0,30 Accepted
0,10 - 0,29 Revised
<0,10 Rejected
Results
Analysis

After conducting observations and interviews with teachers at several elementary
schools in Bandar Lampung, specifically within the Labuhan Ratu cluster, it was revealed
that the teachers predominantly relied on textbooks as the sole teaching material during
classroom instruction. This approach has led to a lack of student engagement and focus in
the learning process. Ideally, they should utilize a variety of teaching aids to facilitate
easier comprehension of the lessons by students. However, the heavy reliance on
textbooks has resulted in a passive learning environment, which adversely affects
students’ critical and creative thinking skills. Teachers tend to assign tasks directly from
the textbooks or design assignments that closely follow the textbook content, further
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limiting the opportunities for students to engage in more active and critical learning
activities.

Design

The product to be developed is a Student Worksheet designed using the 7E learning
cycle to enhance students' critical and creative thinking (CCT) skills. The LKPD will
include both student and teacher versions, encompassing a cover page, a foreword, an
introduction, a concept map, and a series of questions or assignments at the end of the
lesson aimed at strengthening students' CCT skills specifically in the topic of fractions.
Additionally, an answer key will be provided. The prototype of the worksheet developed
in this study is presented in Table 6.

Table 6. Worksheet design based on 7E learning cycle

A ran .
No. ppearance Information
Teacher Student
1 Cover/Cover page
2 0% Foreword
d KATA PENGANTAR
=
3 ‘ ’ The introduction consists of: student
[ eevosnnenn | oo | "m"__‘ffu_n_g-_c_uiu_u ) worksheets, 7e learning cycle steps,
: = instructions for using worksheets, basic
competencies, indicators and learning
objectives
3 Concept maps
5
6 The answer key is on the teacher.
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Development

Based on the results from the validation of the worksheets designed with the
Learning Cycle 7E model to enhance critical and creative thinking (CCT) skills, specifically
for teaching fractions in the fourth grade of elementary school during the first semester,
the appropriateness of the developed worksheet was assessed across three dimensions:
material, language, and media. The detailed results of the product validation are presented
in Table 7.

Table 7. Results of validation

Appropriateness Average value Criteria
Material 0.833 Valid
Language 0.693 Valid
Media 0.917 Very Valid

The research findings indicate that the overall validation of the product, based on
the average scores provided by each validator across the assessment aspects, yielded the
following results. The holistic Aiken index for material validity was 0.833, which is
interpreted as "Valid." The linguistic validation produced a holistic Aiken index of 0.693,
also interpreted as "Valid." Meanwhile, the validation by media experts resulted in a
holistic Aiken index of 0.917, which is considered "Very Valid." Consequently, it can be
concluded that the worksheet based on the Learning Cycle 7E model for enhancing
students' CCT skills is appropriate for use, albeit with some recommended revisions.

The validation results for the test instruments, specifically the pre-test and post-test
questions, were also examined to determine their suitability for this study (see Table 8).
According to the validation conducted with the validators, the test instruments designed
to assess students' critical and creative thinking skills achieved an average Aiken index of
0.733, which is interpreted as "Valid." This indicates that the instrument is appropriate
for measuring students' critical and creative thinking skills.

Table 8. Validation results of pre-test and post-test instruments

No Assessment Aspect Aiken Index Interpretation
1 Pre-test 0,733 Valid
2 Post-test 0,733 Valid
Holistic Aiken Index 0,733 Valid

The results of the validity test for the question items in this study, as outlined in
Table 9, indicate that out of the total questions analyzed, 10 items met the validity criteria.
These valid questions include numbers 2, 3, 4, 5, 6, 7, 9, 11, 14, and 17. The validity of
these questions suggests that they are effective in measuring what they are intended to
assess, ensuring that the responses obtained from students will accurately reflect their
understanding and abilities in relation to the tested material. On the other hand, 8
questions, specifically numbers 1, 8, 10, 12, 13, 15, 16, and 18, were found to be invalid.
This means that these items did not sufficiently meet the criteria to be considered reliable
measures for the intended constructs, potentially leading to inaccurate or misleading
results if they were to be included in the final assessment. Consequently, the study will
need to revise these invalid items to ensure the overall quality of instrument.

Table 9. Result of validity test of question items

Criteria Question number
Valid 2,3,4,5,6,7,9,11, 14, 17
Not Valid 1,8,10,12,13,15,16,18
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After completing the validity testing of the questions, the next step in the study was
to assess the reliability of the items using a reliability test. The results of this test are
presented in Table 10, which shows that the reliability coefficient calculated for the
question items is 0.6273817. This coefficient falls within the range of 0.60 to 0.80, which,
according to the reliability criteria guidelines, indicates that the test items are considered
reliable. Reliability, in this context, refers to the consistency of the test items in measuring
what they are intended to measure across different administrations or instances. The
coefficient of 0.6273817 suggests that the questions produce stable and consistent results,
thereby confirming that the items are suitable for use in further stages of the research.
This statistical evidence underscores the dependability of the test, ensuring that the data
collected through these questions will be reliable and reflective of the students' actual
abilities and understanding.

Table 10. Result of reliability test

Reliability coefficient Interpretation
0,6273817 Reliable

Moreover, the difficulty level test conducted in this study aimed to categorize the
test items based on their level of difficulty—whether they are easy, medium, or difficult.
The analysis results, as presented in Table 11, indicate that the test items are distributed
across all three difficulty categories. Specifically, six questions (numbers 1, 2, 6, 8,12, and
13) were classified as difficult, suggesting that these items posed significant challenges to
the students and were less likely to be answered correctly by the majority. Nine questions
(numbers 3,4,5,7,9,10,11, 14, and 15) fell into the medium difficulty category, indicating
a balanced level of challenge where these items were neither too easy nor too difficult for
the students. Lastly, two questions (numbers 16 and 17) were categorized as easy,
meaning that these items were answered correctly by a large number of students,
indicating a lower level of difficulty. The distribution of these questions across different
difficulty levels ensures a well-rounded assessment, capable of distinguishing between
students with varying levels of understanding and mastery of the material. This
stratification of difficulty is crucial for identifying the effectiveness of each test item in
evaluating student competencies across the spectrum of ability levels.

Table 11. Result of difficulty level test

Difficulty level Question number

Difficult 1,2,6,8,12,13

Medium 3,4,5,7,9,10,11, 14, 15,17
Easy 16,17

Furthermore, the item discrimination test aims to determine the effectiveness of
individual test items in distinguishing between students who have mastered the material
and those who have not. This assessment is crucial for educators as it helps to identify
students who have a weaker grasp of the subject matter and those who require additional
support to achieve mastery. The discrimination index is a quantitative measure, with
higher values indicating that a test item is more effective at differentiating between
students based on their level of understanding. The results of this discrimination test are
detailed in Table 12. From Table 12, it is evident that out of the 18 question items, some
were accepted as they demonstrated strong discriminative power (questions 2, 3, 4, 5, 6,
7,9, 11, 14, and 17). These items are effective at distinguishing between students with
varying levels of mastery. However, certain items (questions 3, 8, 13, 16, and 1) were
flagged for revision, suggesting that while they have some discriminatory power, they
need adjustments to better fulfill this role. Lastly, questions 10, 12, 15, and 18 were
rejected due to their inability to effectively differentiate between students who have
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mastered the material and those who have not. These results underscore the importance
of refining test items to ensure they accurately reflect students' understanding and
performance.

Table 12. Result of discrimination index test

Distinguishing power index Question number

Accepted 2,3,4,5,6,7,9,11, 14,17

Revised 3,8,13,16,1

Rejected 10,12, 15, 18
Implementation

After the revision process was completed, the research products and instruments
were tested with both teachers and students. This testing was conducted to evaluate the
practicality of the developed item. The trial was a small-scale pilot test involving six
teachers and six fourth-grade students at SDN 1 Pasir Gintung. The student participants
were selected to represent a range of abilities, with two students categorized as high, two
as medium, and two as low based on their daily test scores. The purpose of including
students with varying abilities was to assess the practicality of the product across
different levels of student performance. The results of the practicality test, based on the
responses from both educators and students, are summarized in Table 13.

Table 13. Result of practicality test

Subject Percentage Interpretation
Educator 98% Very Practical
Learners 94% Very Practical

Based on the outcomes from the implementation stage, as derived from the
responses of both teachers and students using the developed product—specifically, the
worksheet based on the Learning Cycle 7E—the results indicated a high level of
practicality. The average percentage for the practicality of teacher responses was 98%,
which is interpreted as very practical. Similarly, the average percentage for the
practicality of student responses was 94%, also classified as very practical. Consequently,
the conclusion drawn from this preliminary testing is that the product is highly practical
and suitable for advancement to the next stage of research, which involves field testing on
alarger scale.

Evaluation

After completing the limited trials, the next phase was the field testing. This field
testing was conducted with fourth-grade students at SDN 1 Pasir Gintung, where one class
(IV A) served as the experimental group and another class (IV B) as the control group. The
objective was to collect data on student learning outcomes following the implementation
of the Learning Cycle 7E-based LKPD (Student Worksheets).

Table 14. Recapitulation of test results

Information Experiment Control
Pre-Test Post-Test Pre-Test Post-Test

Max Score 48 100 43 58

Min Score 35 83 33 38

X) 40.00 89.09 37.29 44.79

S 3.78 4.85 3.21 5.80
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Upon completion of the field testing, a post-test was administered to assess the
improvement in students' critical and creative thinking (CCT) skills. The summarized data
for both the Pre-Test and Post-Test in this study are presented in Table 14.

The evaluation results demonstrate a significant improvement in the CCT skills of
students in the experimental class that used the Learning Cycle 7E-based worksheet.
During the pre-test, the experimental class had a maximum score of 48, a minimum score
of 35, an average score of 40.00, and a standard deviation of 3.78. After the intervention,
the post-test scores improved, with a maximum of 100, a minimum of 83, an average of
89.09, and a standard deviation of 4.85. In contrast, the control class, which did not use
the worksheet, had more modest improvements, with a pre-test maximum score of 43, a
minimum of 33, an average of 37.29, and a standard deviation of 3.21. The post-test results
for the control class showed a maximum score of 58, a minimum of 38, an average of 44.79,
and a standard deviation of 5.80. Further analysis of the CCT skills indicators is
summarized in Table 15.

Table 15. CCT identification results

No CCT indicator Experiment Control
Pre-Test Post-Test Pre-Test Post-Test

1 Sensitivity Problems 42.61 92.05 35.42 38.54
2 Analysis 4091 89.20 38.54 46.35
3 Inference 35.23 92.05 32.29 43.75
4 Make Elaboration 38.07 88.64 38.54 44.27
5 Evaluation 35.23 90.91 35.42 50.00
6 Novelty 43.18 84.09 40.10 47.92
Mean CCT 39.20 89.49 36.72 45.14

The analysis of the CCT indicators reveals that there has been a marked
improvement in all measured areas for students in the experimental group. For example,
the Sensitivity to Problems indicator showed a substantial increase from an average of
42.61 in the pre-test to 92.05 in the post-test. Similarly, the Analysis indicator improved
from 40.91 to 89.20, and the Inference indicator from 35.23 to 92.05. These increases
were consistent across all other indicators as well. The mean CCT score for the
experimental group increased from 39.20 in the pre-test to 89.49 in the post-test,
demonstrating the significant impact of the LKPD based on the Learning Cycle 7E. In
comparison, the control group showed only minor improvements across the same
indicators. In conclusion, the field-testing results clearly indicate that the use of the
Learning Cycle 7E-based worksheet significantly enhances students' critical and creative
thinking skills, as evidenced by the substantial gains in the experimental group compared
to the control group.

Discussion

The research conducted aims to enhance students' critical and creative thinking
(CCT) skills through the implementation of student worksheets based on the 7E learning
cycle. The findings from this study indicate that these worksheets are not only highly valid
and practical but also significantly effective in improving students' CCT skills. The
validation results affirmed the reliability and appropriateness of the worksheets, which
were rigorously tested through small-scale and field trials. These trials demonstrated a
notable enhancement in the CCT skills of students who utilized the 7E learning cycle-
based worksheets compared to their counterparts in the control class. This significant
improvement underscores the potential of the 7E learning cycle in fostering higher-order
thinking skills, aligning with previous research that has shown the efficacy of student
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worksheets grounded in this model for enhancing critical and creative thinking in
mathematics education (Redhana, 2013).

The success of the 7E learning cycle-based worksheets in this study can be
attributed to several factors inherent in the learning model itself. The 7E learning cycle,
which includes stages such as Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and
Extend, provides a structured yet flexible framework that actively involves students in
their learning process (Adilah & Budiharti, 2015). This involvement is crucial in
developing CCT skills, as it encourages students to engage deeply with the material,
explore concepts in depth, and apply their knowledge in various contexts (Baharin et al.,
2018). The stages of the 7E learning cycle are designed to build upon each other,
progressively leading students from basic understanding to more complex levels of
thinking. This progression is essential in fostering critical thinking, as students are
required to analyze, evaluate, and synthesize information, which are key components of
CCT (Twiningsih & Retnawati, 2023).

Moreover, the effectiveness of the 7E learning cycle in enhancing CCT skills is
further supported by its alignment with contemporary educational theories that
emphasize the importance of active learning and student-centered approaches. Research
has consistently shown that problem-based learning and the use of Socratic questioning
are highly effective in promoting critical thinking skills (Sholihah & Amaliyah, 2022). The
7E learning cycle integrates these approaches by encouraging students to question
assumptions, explore multiple perspectives, and solve complex problems (Balta & Sarac,
2016). In doing so, it not only enhances their critical thinking abilities but also nurtures
creativity by allowing students to generate novel ideas and solutions. This dual focus on
critical and creative thinking is particularly relevant in the context of 21st-century
education, where students are expected to be adaptable, innovative, and capable of
navigating complex challenges (Mitchell & Walinga, 2017).

The role of educators is also pivotal in the successful implementation of the 7E
learning cycle-based worksheets. Teachers act as facilitators, guiding students through
the learning process and providing the necessary support to help them develop their CCT
skills (Perdana et al, 2019). The research highlights the importance of teacher
involvement in creating a learning environment that fosters critical thinking through
methods such as group discussions and collaborative problem-solving (Suryaningsih &
Nurlita, 2021). By encouraging students to articulate their thoughts, ask questions, and
engage in dialogue with their peers, teachers help students to deepen their understanding
and refine their thinking processes. This interactive approach is crucial in helping
students to internalize the learning material and apply it in real-world contexts, thereby
enhancing the overall effectiveness of the 7E learning cycle.

Furthermore, the results of this study have important implications for educational
policy and practice in Indonesia. As the country strives to improve the quality of its
education system and prepare students for global competition, the findings from this
research provide valuable insights into the effectiveness of competency-based learning
innovations. The successful implementation of 7E learning cycle-based worksheets
demonstrates that such innovations can significantly enhance higher-order thinking
skills, which are critical for students' success in the 21st century. This aligns with the
Indonesian government's efforts to promote educational practices that prioritize critical
and creative thinking as key competencies (Mahanal & Zubaidah, 2017). The adoption of
the 7E learning cycle in Indonesian classrooms could therefore contribute to the broader
goal of improving educational outcomes and ensuring that students are equipped with the
skills necessary to thrive in a rapidly changing world.

In conclusion, this research underscores the value of the 7E learning cycle in
enhancing students' CCT skills. The findings confirm that the LKPDs based on this model
are both valid and practical, with a significant positive impact on students' ability to think
critically and creatively. These results are consistent with previous studies and contribute
to the growing body of evidence supporting the effectiveness of the 7E learning cycle in
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promoting higher-order thinking skills. The implications of this research are far-reaching,
suggesting that the 7E learning cycle could play a crucial role in educational reform efforts
in Indonesia and beyond. By fostering critical and creative thinking, the 7E learning cycle-
based LKPDs not only improve student learning outcomes but also prepare students to
meet the demands of the 21st century. This research provides a strong foundation for
further studies and the continued development of innovative teaching methods that
support the cultivation of essential cognitive skills in students.

Conclusion

This research provides robust empirical evidence supporting the effectiveness of
student Worksheets based on the 7E learning cycle in enhancing students' critical and
creative thinking skills. The findings indicate that this learning model fosters active
student engagement, allowing them to explore concepts deeply and apply their knowledge
in diverse real-world contexts. By systematically guiding students through the stages of
Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and Extend, the 7E learning cycle
promotes a comprehensive understanding of subject matter while simultaneously
developing higher-order thinking skills. The successful implementation of this model in
the study suggests that worksheets based on the 7E learning cycle hold significant
potential for widespread adoption in educational settings. This could lead to a substantial
improvement in the quality of learning, better equipping students to meet the complex
challenges of the 21st century.

However, despite the positive outcomes, this research also has certain limitations
that should be acknowledged. The study was conducted within a limited geographical area
and focused on a specific grade level, which may limit the generalizability of the results.
Additionally, the study primarily relied on quantitative methods, which, while useful for
measuring specific outcomes, may not fully capture the nuances of students' learning
experiences and cognitive development. Future research could benefit from a more
diverse sample, including different age groups and educational contexts, as well as the
integration of qualitative methods to provide a more holistic understanding of the impact
of the 7E learning cycle on student learning. Moreover, practical implementation of this
model on a larger scale would require adequate teacher training and support to ensure
effective application in diverse classroom settings. These considerations are crucial for
refining the approach and ensuring that the potential benefits of the 7E learning cycle can
be realized across a broader spectrum of educational environments.
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