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Abstract: This research aims to develop textbooks based on the Learning Cycle 7E 
approach for learning Science of Nature and Environment (IPAS) in grade IV 
Elementary School. The textbook development process includes needs analysis, 
design, validation, revision, and implementation. The validity of the coursebook 
was evaluated by experts in the aspects of material, media, and language. 
Practicality was assessed by teachers and students, while the effectiveness was 
tested using paired t-test. The results showed that the developed coursebooks were 
highly valid in terms of material, media, and language, based on expert validation. 
Teachers and students rated the textbook as very practical to use. The effectiveness 
test indicated a significant increase in students' understanding and learning 
outcomes after using the textbook. In conclusion, this Learning Cycle 7E-based 
textbook is effective and relevant in improving the quality of IPAS learning in grade 
IV SD. 
 
Keywords: Concept understanding; Learning Cycle 7E Model; Learning Outcomes; 
Science; Teaching Materials 

  

Introduction  
 

In education, textbooks play a very important role 
in providing a good learning experience for students. 
The main goal is to help students understand important 
concepts and use them in everyday life (Saputro et al., 
2021; Wati & Suhardi, 2022; Yulianti et al., 2020). In 
science subjects, understanding concepts is very 
important because it helps students understand the 
surrounding nature (Sari et al., 2024; Sumarni et al., 
2022; Tunga & Jumadi, 2022). The importance of concept 
understanding is not only in mastering the lesson, but 
also in building solid knowledge (Islami et al., 2023; 
Oktarisma & Amini, 2023). With a good understanding, 
students can develop critical thinking and problem-
solving skills, which are important for future life and 
work. Concept understanding also helps students 
develop a scientific attitude (Hasanah, 2021; Lubis et al., 
2023; Sasmita et al., 2022). 

The creation of effective Science teaching materials 
has a very important purpose in improving the quality 
of learning. One of the main goals is to create interesting 
and relevant learning experiences for students (Sabil et 
al., 2021; Sekarwangi et al., 2021; Simbolon & Koeswanti, 
2020). When teaching materials are geared towards 
being interesting, students are more likely to be actively 
involved in learning and have high motivation to 
understand the concepts being taught. Besides the 
importance of interesting materials, the relevance of 
teaching materials is also a key factor (Amin et al., 2021; 
Damayanti & Putra, 2021). Relevant teaching materials 
will allow students to see the connection between the 
science concepts learned and their daily experiences. In 
this way, students can more easily understand the 
importance of the concept in their lives and become 
more motivated to learn (Adiani & Kristiantari, 2020; 
Hidayah & Mustadi, 2021; Rati & Rediani, 2021). 

https://doi.org/10.29303/jppipa.v10i7.7662
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Based on a preliminary study conducted in one of 
the schools in Agam Regency, West Sumatra, it appears 
that learning is often influenced by the teacher's 
approach which tends to be dominant, which has an 
impact on students' dependence on direct instructions 
from the teacher. Lack of activation of students' prior 
knowledge, presentation of material that is difficult to 
understand, and unattractive textbook design are also 
the main problems. 

Teaching materials that are not connected to 
students' daily contexts and the lack of student-centered 
learning are other challenges. In addition, limitations in 
engaging students in problem solving and reliance on 
information delivery alone hinder interactive and in-
depth learning. Therefore, efforts are needed to change 
the learning approach to be more responsive to students' 
needs, promote students' independence, and integrate 
materials with their life context to create a more 
meaningful and effective learning experience. 

One approach that can be used is the development 
of textbooks based on the Learning Cycle 7E learning 
model (Hidayah & Mustadi, 2021; Mustikaningrum et 
al., 2021; Wedaswari & Tegeh, 2023). This model 
provides a comprehensive framework for integrating 
student-centered learning concepts, facilitating 
exploration, deep understanding, and practical 
application of the subject matter. By using this 
approach, coursebooks can be designed to activate 
students' prior knowledge, present material with stages 
that are appropriate to their level of understanding, and 
offer activities that are interesting and relevant to 
everyday life. 

In addition, the Learning Cycle 7E learning model 
also encourages student independence in problem 
solving, by providing space for exploration and 
reflection on the concepts learned. Thus, the use of 
Learning Cycle 7E-based textbooks is expected to 
provide an effective solution in improving the quality of 
learning, stimulating students' interest, and developing 
their deep concept understanding and critical thinking 
skills (Azhar et al., 2023; Mustika & Ain, 2020; Supasorn 
et al., 2022; Vista & Sukma, 2023; Yani et al., 2023). 

Research by Rawa et al. (2021) focuses on making 
flat geometry modules for seventh grade junior high 
school students. This module discusses material about 
lines, angles, triangles, and quadrilaterals. The results 
show that the module is useful and suitable for use in 
learning. Furthermore, research by Tarigan et al. (2022) 
created an e-module for learning about buffer solutions 
at the secondary education level. This e-module helps 
students learn better. 

Finally, research by Ilma et al. (2022) developed an 
electronic practicum guide on acid-base based on the 
Learning Cycle 7E learning model and the concept of 
green chemistry. The results showed that the practicum 

guide was very useful based on expert assesssment. 
These three studies show that using the Learning Cycle 
7E learning model can create better teaching materials 
in various lessons. With a focus on students and 
structured learning steps, these teaching materials 
provide a better learning experience for students. 

This research introduces the development of 
textbooks based on the Learning Cycle 7E learning 
model as a solution. This model integrates student-
centered learning concepts, facilitating exploration, 
deep understanding, and practical application of subject 
matter (Kasli et al., 2022; Nurdini et al., 2021). The 
coursebook is designed to activate students' prior 
knowledge, present material in stages, and offer 
relevant activities. This approach also encourages 
independence in problem solving through exploration 
and reflection. 

Although previous studies have used the Learning 
Cycle 7E model for various teaching materials at the 
junior and senior high school levels (Ilma et al., 2022; 
Rawa et al., 2021; Tarigan et al., 2022), there has been no 
research that focuses on developing science textbooks 
based on this model in elementary schools. This research 
is expected to significantly improve elementary school 
students' understanding of science concepts and 
learning outcomes, making it an effective and relevant 
solution in improving the quality of science learning in 
elementary schools. 

 
Method 
 

The type of research conducted is research and 
development, which involves the process of collecting, 
processing, analyzing, and presenting data 
systematically and objectively to create a product that 
can solve the problem at hand. The focus of the research 
is to produce textbooks using the Learning Cycle 7E 
model that are valid, practical, and effective. The 
development model used refers to the 4-D model, which 
consists of four main stages: defining, designing, 
developing, and disseminating. 

The steps of developing coursebooks begin with 
the defining stage, where Merdeka Curriculum and 
BSKAP Head Decree Number 008/H/KR/2022 become 
the focus of analysis to understand learning objectives 
and materials. Furthermore, through needs analysis, the 
coursebooks used in elementary schools were examined 
to ensure compliance with good coursebook criteria. An 
analysis of student characteristics was also conducted to 
identify aspects such as age, motivation, and 
background that influence the design of the coursebook. 
The design stage involves the preparation of 
coursebooks by following the core competencies and 
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basic competencies, and including components such as 
titles, instructions for use, and evaluations.  

After that, the development stage involves 
validating the coursebook by experts to determine the 
functionality and consistency of the content, and testing 
the coursebook in real learning situations to assess its 
ease of use and usefulness. The last stage is 
dissemination, where the developed coursebooks are 
used in other schools to test their effectiveness on 
different subjects, by measuring student progress and 
completion of expected competencies. 

 
Result and Discussion 
 

This development procedure is in accordance with 
the stages of the 4-D development model. Development 
activities begin with analyzing the curriculum, 
designing teaching modules and textbooks and so on 
following the steps of textbook development. 
 
Defining Stage 
Curriculum Analysis 

The Merdeka Curriculum for grade IV elementary 
schools sets learning targets that include understanding 
science concepts, application in everyday life, science 
process skills, and the formation of scientific attitudes. 
By referring to the principles of the 7E learning cycle, 
such as Engage, Explore, Explain, Elaborate, Evaluate, 
Extend, and Evaluate, we can identify shortcomings and 
opportunities for improvement in learning approaches 
that can be adjusted. The learning objectives in the 
Merdeka Curriculum emphasize the achievement of 
concept understanding, science process skills, and the 
formation of scientific attitudes. 

However, there is room to improve the accuracy in 
formulating learning objectives that are more focused on 
developing critical thinking skills, communication 
skills, and student creativity, in accordance with the 
principles of the 7E learning cycle. Learning strategies in 
the Merdeka Curriculum have involved various 
methods such as lectures, group discussions, 
experiments, and field observations. However, there is 
an opportunity to enrich more active, collaborative, and 
reflective strategies in accordance with the principles of 
the 7E learning cycle, such as discovery, research, 
application, and evaluation of science concepts. 

The development of learning cycle 7E-based 
textbooks must pay attention to the structure and 
content in accordance with the Merdeka Curriculum. 
This includes the preparation of learning materials that 
are interesting, relevant, and easily understood by 
students, as well as learning activities that encourage 
exploration, reflection, and active student participation. 
The coursebook should also provide students with 

opportunities to develop critical thinking, 
communication, and collaboration skills, in line with the 
principles of the 7E learning cycle. 
 
Needs Analysis 

Textbooks used in elementary schools have 
covered a wide range of material and are in accordance 
with the applicable curriculum. The content includes 
science concepts that are in accordance with the 
understanding of grade IV students, but needs to pay 
attention to a variety of learning activities that are more 
interesting and relevant to students' daily lives. The 
structure of the textbook is quite good with an organized 
arrangement of material and a logical sequence of 
topics.  

However, it needs further assessment of the ease of 
reading the coursebook, especially in the use of 
language that can be understood by grade IV 
elementary school students. The textbook does not fully 
follow the principles of the 7E learning cycle as a whole. 
Although there is an attempt to explain the material 
sufficiently, there are still shortcomings in providing 
opportunities for students to be actively involved in 
learning and encouraging exploration, reflection, and 
active involvement of students.  

From this analysis, it can be seen that the textbooks 
used have covered some of the criteria for good 
textbooks, but there is still room for improvement. It is 
necessary to identify existing deficiencies, such as the 
lack of variety of learning activities and incompatibility 
with the principles of the 7E learning cycle, and ask 
questions about how coursebooks can be improved or 
refined according to the needs of science learning in 
grade IV elementary schools. 
 
Analysis of Student Characteristics 

Grade IV elementary school students have 
generally reached a more mature stage of development 
compared to the previous stages. However, they still 
need learning approaches that are interesting and 
appropriate to their level of development. Students' 
skills and initial understanding of science concepts are 
very diverse. Therefore, coursebooks should present 
material in stages, starting from simple to complex, to 
meet their learning needs. In developing textbooks, it is 
important to pay attention to the interests and learning 
motivation of grade IV students.  

The learning materials presented should be 
relevant to students' daily lives and able to maintain 
their interest during the learning process. Students' 
physical limitations or special needs should also be 
considered. The coursebook should be adaptable to 
students' special needs or provide additional support if 
needed. In addition, students' social and cultural 
characteristics need to be considered so that learning 
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materials can be relevant to their life experiences. 
Textbook development should respect the cultural 
diversity that exists in the classroom. 

The coursebook should support the development 
of students' independence in learning, but also provide 
opportunities for collaboration and interaction between 

students, in accordance with the principles of the 7E 
learning cycle. 
 
Design Stage 

Researchers designed coursebooks in accordance 
with core and basic competencies, following the 
components of coursebooks. 

 

Table 1. Teaching Material Design 

Steps Details 

Identification of Learning 
Objectives 

Analyzing the applicable curriculum to determine the core competencies and basic competencies that 
must be achieved by grade IV students. 

Establish learning objectives that are specific, measurable, and in accordance with the core 
competencies and basic competencies established 

Textbook Structure 
Organization 

Dividing the coursebook into chapters or learning units that are in accordance with the curriculum 
and the core competencies and basic competencies to be taught 

Develop a textbook structure that follows the principles of the 7E learning cycle, such as Engage, 
Explore, Explain, Elaborate, Evaluate, Extend, and Evaluate 

Development of Learning 
Materials 

Developing learning materials that include science concepts that are in accordance with the level of 
understanding of grade IV students 

Presenting the material in an interesting manner, relevant to students' daily lives, and adapted to 
their learning styles 

Development of Learning 
Activities 

Arranging a series of learning activities that follow the principles of the 7E learning cycle for each 
chapter or learning unit 

Organizing learning activities in stages, starting from the concept introduction stage to the 
application of concepts in practical situations 

Provision of Learning 
Resources 

Provide additional learning resources that support concept understanding, such as learning videos, 
images, or interactive simulations 

Prioritizing the use of learning resources that are easily accessible and in accordance with the needs 
of grade IV students 

Evaluation and 
Assessment 

Develop evaluation instruments that are in accordance with the learning objectives and the core 
competencies and basic competencies set out 

Conduct regular formative and summative evaluations to monitor student learning progress and 
evaluate learning effectiveness 

 
Development Stage  
Validity 

Teaching materials are validated by experts for 
material, media, and language. 

 

  
Figure 1. Cover and Learning Instructions 

 

  
Figure 2. Display of Teaching Material Content 

 
Material Validation 

All indicators have a validation percentage above 
96%, with an overall average of 98.3%. In conclusion, the 
validated materials are highly valid with the category 
Very Valid. 
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Table 2. Recapitulation of Material Validation Results 
Indicator Percentage (%) Category 

Independent Learning 96 Very Valid 
Learning Completely 96 Very Valid 
Self-standing 100 Very Valid 
Adaptive 100 Very Valid 
Friendly 100 Very Valid 
Textbook Components 96 Very Valid 
Aspects of the Learning 
Cyrcle 7E Model 

100 Very Valid 

Average 98.3 Very Valid 

 
Media Validation 
Table 3. Media Validation Recapitulation Results 
Indicator Percentage (%) Category 

Graphic Quality 96 Very Valid 
Cover 96 Very Valid 
Content 100 Very Valid 
Readability 96 Very Valid 
Usability 100 Very Valid 
Average 98 Very Valid 

 
Overall, the average percentage of media 

validation is 98%, with the category Very Valid. The 
validated media is very valid for use.  
 
Language Validation 
Table 4. Recapitulation of Language Validation Results 

Indicator Percentage 
(%) 

Category 

Readability of text 100 Very Valid 
Straightforward 85 Very Valid 
Conformity with language rules 100 Very Valid 
Effective and efficient language 
use 

100 Very Valid 

Average 96 Very Valid 

 
The average percentage of language validation is 

96%, categorized as Very Valid. The language in the 

teaching materials is very valid, but the assignment 
aspect needs further attention. 
 
Practicality 
Teacher Practicality 
Table 5. Teacher Practicality Recapitulation Results 
Indicator Percentage (%) Category 

Language suitability 96 Very Practical 
Readability and 
comprehension 

88 Very Practical 

Practicality and efficiency 96 Very Practical 
Increased student ability 96 Very Practical 
Average 94 Very Practical 

 
The table shows that the coursebook is considered 

very practical to be used by teachers in the learning 
process, with an average overall percentage reaching 
94%. 
 
Student Practicality 
Table 6. Recapitulation of Student Practicality Results 
Indicator Percentage 

(%) 
Category 

Practical in Learning 88 Very Practical 
Improved learning outcomes 85 Very Practical 
Independent and creative 
learning 

88 Very Practical 

Average 87 Very Practical 

 
The table shows that the coursebook is considered 

very practical by students in the learning process, with 
an average overall percentage reaching 87%. 
 
Effectiveness 

In the effectiveness stage, an evaluation was 
conducted using a paired t-test to assess whether the 
coursebook was effective in improving the quality and 
learning outcomes of students. 

 
Table 7. Paired T-Test Results 
Paired Samples Statistics  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE TEST 75.0435 23 9.62231 2.00639 
POST TEST 93.9565 23 2.26592 0.47248 

Paired Samples Correlations 
  N Correlation Sig. 

Pair 1 PRE TEST & POST 
TEST 

23 0.559 0.006 

Paired Samples Test 
  Paired Differences t df Sig. (2-tailed) 

Mean Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pair 1 PRE TEST - 
POST TEST 

-18.91304 8.5648 1.78588 -22.61674 -15.20935 -10.59 22 0 
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The paired t-test results showed a significance p-
value of 0.000 (less than 0.05). indicates that the 
difference between the pre-test and post-test is 
statistically significant. This study produced important 
findings in three main aspects: Validity, Practicality, 
and Effectiveness. The teaching materials have gone 
through a careful validation process by experts in three 
aspects: material, media, and language. All aspects of 
validation, whether material, media, or language, show 
a high level of validity, with an average validation 
percentage above 96%. This confirms that these teaching 
materials are highly valid for use in learning. 

Practicality evaluation was conducted on both 
teachers and students. The evaluation results showed 
that the coursebook was considered very practical by 
both groups. Teachers found this coursebook very 
practical in learning, with an average overall percentage 
reaching 94%. Similarly, students also considered this 
coursebook very practical in learning, with an average 
overall percentage reaching 87%. The effectiveness 
evaluation was conducted using paired t-test to assess 
whether the coursebook was effective in improving the 
quality and learning outcomes of students.  

The test results show that the difference between 
the pre-test and post-test is statistically significant, with 
a p-value of 0.000 (less than 0.05). This confirms that the 
textbook is effective in improving the quality and 
learning outcomes of students. Overall, this study 
provides strong support for the feasibility and 
effectiveness of learning cycle 7E-based textbooks for 
science learning in grade IV elementary school.  

This study produced important findings in three 
main aspects: Validity, Practicality, and Effectiveness, 
which are supported by theory and related research. 
The validity of the teaching materials, as measured 
through expert validation, shows a high level of 
validity, in accordance with theories that emphasize the 
importance of the accuracy and feasibility of teaching 
materials in improving learning. Expert validation is a 
critical step in ensuring that the materials, media and 
language used in the coursebook meet the set standards 
and are relevant to the learning objectives (Gede et al., 
2020; Hariyanto et al., 2020). 

The practicality of the coursebooks, evaluated by 
both teachers and students, received support from 
theory which emphasizes the importance of 
affordability and convenience in the use of teaching 
materials. Practicality evaluations by teachers 
highlighted the importance of coursebooks that are easy 
to implement in the classroom context, while 
evaluations by students showed that coursebooks 
provide an enjoyable and enriching learning experience. 

The results of the effectiveness test, which showed 
significant improvements in students' learning quality 
and outcomes, are consistent with effective learning 

theory that emphasizes the importance of implementing 
appropriate learning strategies (Asrizal et al., 2022; 
Irfandi et al., 2023; Ramdani et al., 2021). The 
effectiveness test confirms that the use of learning cycle 
7E-based textbooks is able to produce positive changes 
in student understanding and performance, 
strengthening the claim that this approach is an effective 
learning method in the context of science learning in 
grade IV elementary school (Azman & Johari, 2022; 
Djajadi & Rauf, 2020; Rosana et al., 2021). 

The difference of this research from previous 
research lies in the use of learning cycle 7E-based 
learning approach in developing textbooks for science 
learning in grade IV elementary school. The implication 
of this finding is that the use of this approach can 
improve the validity, practicality, and effectiveness of 
teaching materials in that context. However, this study 
also faced some obstacles, such as limitations in the 
number of samples or limited time to collect data. 
Therefore, further research with a larger sample size 
and longer duration may be needed for further 
validation.  

In the face of these obstacles, suggestions for future 
research are to expand the range of research by 
involving more subjects and educational institutions. In 
addition, it is important to pay attention to the cultural 
and environmental context of students in developing 
coursebooks to suit their needs and characteristics. 
Finally, further research could explore the long-term 
impact of using learning cycle 7E-based coursebooks on 
students' academic achievement and skills in science. 

 
Conclusion  

 
This study shows that the development of learning 

cycle 7E-based textbooks for learning science in grade 
IV elementary schools has high validity, practicality, 
and effectiveness. The validity of the teaching materials 
is proven through the validation process by experts, 
which shows that the materials, media, and language 
used are very valid and in accordance with learning 
standards. The practicality was evaluated by both 
teachers and students, confirming that this coursebook 
is easy to use and provides a fun learning experience. 
The results of the effectiveness test showed significant 
improvements in students' understanding and learning 
outcomes, confirming that the learning approach used 
is effective in improving the quality of learning. 
Therefore, the use of learning cycle 7E-based textbooks 
can be considered as an appropriate and relevant 
approach to improve science learning in grade IV 
elementary schools. 
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