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Abstract: Nowadays, the ability to think critically and motivation in learning is 
something that must be owned by students. One of the learning models that can improve 
both is learning cycle 7E combined with e-worksheet. The purpose of this research is to 
develop e-worksheet based on learning cycle 7E to improve critical thinking skills and 
learning motivation of grade XI high school students as seen from the results of feasibility 
and practicality tests. This research is a Research and Development (R&D) study with the 
ADDIE model which is applied until the development stage only. The feasibility of the 
product was assessed by one material expert lecturer and one media expert lecturer and 
the practicality of the product was assessed by 5 biology teachers. The results obtained 
based on the product quality assessment, obtained a value from a material expert lecturer 
with an ideal percentage of 83.9% in the feasible category, a media expert of 83.3% which 
is in the feasible category, and the results of the practicality test by the teacher obtained 
an average ideal percentage of 94.5%. Therefore, e-worksheet based on learning cycle 7E 
can be used to improve critical thinking skills and student learning motivation. 
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Introduction  
 

Higher order thinking skills are now a prerequisite 
for students. Higher order thinking skills can support 
each student's ability to be a solution for each other and 
the environment (Brierton et al., 2016; Facione, 2011). 
Higher order thinking skills can support each student's 
ability to be a solution for each other and the 
environment (Brierton et al., 2016). Learning that is 
based on higher-order thinking is thought to improve 
students' ability to psychologically prepare themselves 
to solve complex problems in an accelerating era and live 
a more sociable life (Benyamin et al., 2021; Chetty, 2015).  

TMSS and PISA results show that the quality of 
education in Indonesia is relatively low (Norhasanah, 
2018). The low level of critical thinking skills can be 
influenced by various things, one of the causes is that the 
learning activities in the classroom that have been 
carried out by the teacher are nothing but the delivery of 
information (lecture method), by activating the teacher 

more, while the students passively listen and copy, 
where occasionally the teacher asks and occasionally the 
students answer (Agnafia, 2019; Prasetyani et al., 2016; 
Rohimah et al., 2020). Then the teacher gives example 
problems, followed by giving routine practice problems 
and not training students' ability to think critically 
(Fortuna et al., 2021; Rusydi et al., 2018). Therefore, 
learning that incorporates higher-order thinking skills is 
needed to be developed (Martawijaya et al., 2023; K. Sari 
et al., 2019). 

An educator must have efforts to develop students' 

critical thinking skills, for example by using innovative 
learning models that are suitable for improving 
students' critical thinking skills. One of the innovative 
and appropriate learning models to improve students' 
critical thinking skills is the 7E learning cycle model. The 
learning cycle 7E model is based on the constructivism 
theory and was developed by Karplus in 1960 
(Kusumawardani et al., 2020). The theory of 
constructivism explains that knowledge is constructed 
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by the learner in their mind. One constructivist principle 
considers learning as the interaction between 
preexisting knowledge and new knowledge, so previous 
knowledge plays an important role in later learning 
(Ghufrooni et al., 2019). Efforts to build knowledge 
students themselves will undoubtedly encounter 
difficulties, which encourages teachers to act as 
facilitators by assisting students in building their 
knowledge (Ahmadurifai, 2020). 

Learning cycle 7E is a learning model that includes 
7 phases including Elicit, Engage, Explore, Explain, 
Elaborate, Evaluate, and Extend (Eprilia et al., 2021). 
According to Eisenkraft, each syntax of the learning 
cycle 7E model will direct students to critical thinking 
skills. Each stage of the learning cycle 7E involves the 
active role of students to conduct experiments in finding 
a concept to be learned. Students are required to think 
critically in solving a problem both problems during 
experiments and questions given by the teacher, 
students also learn to make decisions in solving a 
problem. From all learning activities with the 7E 
learning cycle model, students will hone their critical 
thinking skills from the beginning to the end in doing 
the evaluation test (Eprilia et al., 2021). 

In addition to the ability to think critically to 
achieve the desired learning objectives, students must 
also have motivation in learning. Learner motivation has 
an influence on the success of learning. This is because if 
students have good learning motivation, the possibility 
of achieving learning success will be greater. Thus a 
learner is very important to have learning motivation. 
Learning motivation is a form of encouragement that 
comes from within students to learn and improve their 
knowledge (Nisrinafatin, 2020). 

One of the studies conducted by Melinda et al. 
(2021) showed that the learning motivation of high 
school students was 14.43% who had low learning 
motivation (Melinda et al., 2021). This certainly needs to 
be followed up. The learning motivation of students can 
be a determinant of success in learning (Nisa’ et al., 
2020). Motivation is a learner's desire to make changes in 
behavior to achieve a goal or to meet a need fulfil their 
needs. Learning motivation is a pattern of learning that 
(Lesi Ayu et al., 2019). Learning motivation can affect 
critical thinking skills and learning outcomes, so 
students who have high learning motivation will have 
high critical thinking skills and learning outcomes as 
well (Israil, 2019). Therefore, students who have low 
learning motivation need to increase their learning 
motivation (Ammy et al., 2020; M. J. Sari et al., 2023).  

Several factors that influence learning motivation, 
one of which is derived from the students themselves 
such as having goals to be achieved, the abilities that 
students have, and the physical and spiritual health of 

students. In addition, there are external factors such as 
the classroom environment and teachers (Nasrah et al., 
2020). In connection with this, efforts need to be made to 
increase learning motivation such as arousing student 
interest, creating a pleasant atmosphere in the learning 
process, commenting on and praising every student's 
success and student work, and creating competition and 
competition and cooperation with friends (Nasrah et al., 
2020). Teachers can innovate to improve students 
concept understanding and increase learning motivation 
by creating interesting learning materials and using 
learning models that can shape learning motivation 
according to students learning styles (Lince, 2022). 

In connection with this, the alternative problem 
solving that can be used is to implement a student 
centered learning where students are invited to be more 
active in presenting or communicating their 
understanding in several steps or cycles through the 
Learning Cycle 7E learning model. The learning cycle 7E 
learning model is one of the learning models that 
provides opportunities for students to optimize learning 
and develop students' reasoning power. In the learning 
cycle 7E learning model has advantages, among others, 
stimulating students to recall the subject matter they 
have previously obtained, providing motivation for 
students to be more active and increase students' 
curiosity, training students to learn to find concepts 
through experiments, training students to convey orally 
the concepts they have learned, providing opportunities 
for students to think, search, find and explain (Eprilia et 
al., 2021). 

The current learning process is still not optimal in 
utilizing technological sophistication. Learning that is 
still conventional like this causes students to tend to feel 
bored during the learning process (Tarihoran et al., 
2023). So it is very necessary to make innovations in 
choosing learning models and media in order to 
improve students' critical thinking skills and learning 
motivation. In connection with this, this research will 
focus on developing learning media in the form of e-
worksheet. E-worksheet is an electronic version of 
student worksheets that contains material for each 
meeting and is presented practically so that it is easy to 
use by students in learning activities to form effective 
learning activities (Syafitri et al., 2020).   

 

Method  
 

This research uses a research and development 
(R&D) model with the ADDIE design (analysis, design, 
development, implementation, evaluation) (Sugiyono, 
2018). This research is limited to the development stage 
only. This is because researchers only want to see how 
feasibility and practicality of the products developed.  
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The first stage in the development of the ADDIE 
Model for designing and developing various research 
programs is the analysis stage. This stage is related to the 
analysis of activities and environmental work situations 
so as to be able to find products that must be issued and 
developed. At this stage, the party used as a source of 
information related to performance problems and 
characteristics of students in biology learning activities 
in class XI is the biology teacher at SMA 
Muhammadiyah 1 Prambanan. 

The design stage is a stage whose activity content is 
in the form of planning the manufacture of products to 
be developed. Tahe activities carried out at this stage are: 
determining the form of the product to be made. Second, 
designing instructional strategies. Third, mapping the 
material and designing learning scenarios. Finally, 
compiling product feasibility and practicality 
instruments. 

The development stage includes several activities, 
namely collecting materials, making initial products, 
validating initial products to expert lecturers, and 
practicality testing to teacher. The experts chosen to be 
validators in this study are one lecturer of material 
experts and one lecturer of media experts. Meanwhile, 
the teacher who will conduct the product practicality 
test is a teacher from SMA Muhammadiyah 1 
Prambanan, totaling one person. In addition, there are 
also other biology teachers who come from outside the 
school studied as many as 4 people. The addition was 
made to strengthen the results of the product practicality 
test conducted by the teacher. 

Product validation data is obtained from comments 
and suggestions from material experts and media 
experts. The analysis technique used was qualitative 
data analysis technique, namely by describing and 
categorizing the input. In the next step, researchers 
mapped the input and considered whether or not to use 
it as material for product revision. Next for data on the 
practicality and readability of the product is obtained 
from the responses of teachers. The response results are 
in the form of letters which are converted into scores 
using a likert scale. Qualitative data is converted to 
quantitative data with Likert scale in Table 1. 
 
Table 1. Likert Scale 
Score Quality 

1 Very Less 
2 Less 
3 Good 
4 Very Good 

 
Form of quantitative data is converted into 

qualitative criteria according to the ideal score category 
as presented in Table 2. 
 

Table 2. Classification of Quantitative Score Acquisition 
Score Range Quality Category 

x > xi + Sbi Very Less 
xi < x ≤   xi  + Sbi Less 
xi – SBi < x ≤   xi   Good 
x ≤ xi – Sbi Very Good 

 
Information: 
x = Actual average score 
xi = Average of ideal scores  
 = 1/2 (Ideal highest score + lowest ideal score) 
Sbi = 1/6 (Ideal highest score - ideal lowest score) 

Ideal highest score =   scoring item x highest score 

ideal lowest score =  scoring item x lowest score 
 

Percentage of ideality =  
𝑎𝑐𝑡𝑢𝑎𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑐𝑜𝑟𝑒

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
𝑥 100%    (1) 

 

Result and Discussion 
 

The research and development of e-worksheet 
based on learning cycle 7E is conducted by referring to 
the ADDIE development model, which in this study 
consists of three stages, namely analysis, design, and 
development. The data on the result of each stage carried 
out are as follows: 

 
Analysis Stage 

The analysis stage is the stage of identifying the 
causes of learning problems, which aims to collect 
information about problems in learning biology at the 
secondary school level (Hidayat et al., 2021). The 
analysis in this stage includes five sub-stages. The first 
stage: the beginning-end analysis stage, analyzing the 
field situation to obtain information about student 
characteristics, problems faced in the learning process, 
student learning needs, and learning strategies applied 
by teachers. Through interviews with biology teachers, 
the results obtained that students' critical thinking skills 
have not been optimally applied in biology learning 
because the understanding of the concept of biological 
material in class XI in semester two is too much, where 
four chapters and seven KD in one week of four lesson 
hours for two meetings, so that the material delivered to 
students is less than optimal, and critical thinking skills 
require replacement of KD to continue the next material, 
and critical thinking skills require replacement of KD to 
continue the next material. Students are less active in 
learning, less enthusiastic in expressing opinions and 
asking questions.   On the contrary, the learning model 
that students need can help them to be more active when 
discussing so that they can exchange ideas with other 
friends. 

The next step is to analyze the learners.  The results 
of the interviews showed that students are less active in 
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the learning process and are not so eager to express their 
opinions and ask questions. Therefore, the developed 
student worksheet should contain activities that can 
encourage students to be more active in the learning 
process, enthusiastic to ask questions and express their 
opinions, discuss with other friends and be interactive 
(Utami, 2021). The student analysis stage is done, the 
next stage is the concept analysis stage, namely 
identifying the material to be presented. The task 
analysis phase identifies indicators of students' critical 
thinking ability and learning motivation, which are 
synthesized to be framed into question items and 
questionnaires that define the key competencies and 
core competencies that will be achieved by the students 
as a result of learning the material on the coordination 
system in humans.  The final step is to analyze the 
learning objectives, identify performance indicators 
based on the analysis of the material on the human 
coordinate system, and analyze the curriculum. 

 
Design Stage 

There are three sub-stages in the design stage: test 
standardization, criterion-referenced test construction, 
format selection, and preliminary design. The first stage 
is the preparation of instruments that are used as a 
benchmark for compiling questions in worksheets based 

on the 7E learning cycle. The instruments used are 
critical thinking questions to assess the level of students' 
critical thinking skills based on the coordination system 
in humans (Ginting et al., 2021). The second stage is the 
format selection stage based on the needs of technology 
use.  This stage involves designing quality learning tools 
by developing the appearance and content of the 7E 
electronic learning cycle worksheets used, starting from 
the initial appearance, content, and closing. The last 
stage is the initial design stage, where the developed 
product is adjusted by the supervisor in accordance with 
the suggestions given, so that the initial design of the 
learning cycle 7E-based electronic worksheet product is 
obtained. This product will upload in google site. 

 
Development Stage 

The development stage is the stage of making E-
worksheet based on the strategy that has been designed 
in the previous stage.  Material collection is carried out 
based on the needs of learning materials which will then 
be developed into the form of questions, statements that 
function to explore, apply, and test students' 
understanding and add information to complement 
learning materials. This stage is the stage of making and 
combining all the necessary parts based on the design 
that has been made at the design stage so as to produce 
the initial product. At this stage the researcher uses the 
google site application so that the initial product is 

produced in the form of "E-worksheet of the 
Coordination System in Humans Based on Learning 
Cycle 7E". This E-worksheet in addition to containing 
text and questions is also equipped with several color 
images and videos that can add to the attractiveness for 
students. In addition, the video in this E-worksheet is 
also directly connected to the youtube application and 
for the answer to the question will be directly connected 
to the google form and each article included will also 
include a website link to make it easier for students to 
explore learning resources. Next, for the appearance of 
this E-worksheet itself, it is made as well as possible by 
adding some appropriate color components but not too 
complex and striking, both on the front page, the 
learning objectives section and other learning activity 
pages in the E-worksheet. 

The components of the E-worksheet of the 
coordination system in humans based on the 7E learning 
cycle consist of 5 web pages, among others: First, the 
cover page, containing the title, preface, Competency 
Achievement Indicators, and instructions for using the 
E-worksheet. Second, activities I and II, consisting of 7 
sections in accordance with the stages in the 7E learning 
cycle model, namely the elicit, egage, explore, explain, 
elaborate, evaluate, and extend stages. Third, the 
bibliography and fifth, the development profile. 

 

 
Figure 1. Learning activity pages I and II 
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Figure 2. Steps of the 7E learning cycle model 

 

 
Figure 3. Bibliography and developer profile 

 

The learning device is theoretically validated. 
Research instruments that are also theoretically 
validated are practicality test questionnaires while 
research instruments that are theoretically and 
empirically validated are critical thinking skills 
questions and student learning motivation 
questionnaires. 

The learning device in this study that was validated 
was the lesson plan. The lesson plans made provide 2 
meetings a week. Validation of the lesson plan (RPP) 
was carried out by an expert lecturer. The results of the 
RPP validation stated that it was feasible to use in the 
learning process without revision. The practicality test 
questionnaire was validated by an expert lecturer. This 
validation was first done before the questionnaire was 

used to review the practicality of the product according 
to the teacher. The validation results stated that the 
practicality test questionnaire was suitable for use in 
research without revision. 

The critical thinking skills questions were 
theoretically validated by a material expert. The 
validation results are in the form of qualitative data in 
the form of input provided by expert lecturers. The 
validation results state that the questions are suitable for 
use after making some improvements. The 
improvements made are adjusting the indicators with 
the material so that the questions can be used to improve 
students' thinking skills. Critical thinking skills 
questions that have been declared theoretically valid are 
then validated empirically by involving high school 
students outside the research subjects. Empirical 
validation along with the question reliability test 
involved 30 students and the results were analyzed 
using SPSS. The results of the SPSS calculation show that 
all items totaling 6 items are empirically valid based on 
the provisions of r count ≥ r table (sig. 0.05). Next, based 
on the results of the analysis using the SPSS program, it 
also shows the reliability value of the critical thinking 
skills of students that the question has high reliability, 
which is 0.817. The results of the calculation of the 
validation and reliability test of the questions stated that 
all items could be used to measure the critical thinking 
ability of students. 

The learning motivation questionnaire was 
validated by an expert lecturer and the validation results 
stated that the questionnaire was suitable for use in 
research without revision. The learning motivation 
questionnaire that has been declared theoretically valid 
is then validated empirically by involving high school 
students outside the research subject. Empirical 
validation along with the statement reliability test 
involved 30 students and the results were analyzed 
using SPSS. The results of the SPSS calculation show that 
all 25 statement items are empirically valid based on the 
provisions of r count ≥ r table (sig. 0.05). Furthermore, 
based on the results of the analysis using the SPSS 
program, it also shows the reliability value of the 
questionnaire for student learning motivation that the 
statements have high reliability, which is 0.961. The 
results of the calculation of the validation test and the 
reliability of the learning motivation questionnaire 
stated that all statement items can be used to measure 
students' learning motivation.
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Table 3. Result of Product Assessment by Expert 
Expert Types of assessments Percentage of ideality (%) Quality Category 

Material Expert Feasibility test 83.9 Feasible 
Media Expert Feasibility test 83.9 Feasible 
Teachers of Biology Practicality test 94.5 Very practically 

The results of validation by material experts stated 
that the E-Worksheet of the coordination system in 
humans based on learning cycle 7E is feasible to use, but 
with some improvements. Material experts commented 
on the sources used in the form of videos and images 
and learning objectives aligned with the learning cycle 
7E work steps. After the researchers made 
improvements in accordance with the input, the ideal 
percentage was obtained at 83.9%, which stated that the 
product was feasible to be applied at school. 

The results of the media expert validation provide 
detailed comments and suggestions to improve the 
product in terms of instructional design such as the 
buttons before and after being given a description, the 
model steps are clarified and the learning activities are 
given a description of the activities. All suggestions 
given by media experts were used by researchers as 
material for improving e-worksheet. After the 
researchers made improvements in accordance with the 
input, an ideal percentage of 83.3% was obtained, which 

stated that the product was feasible to be applied at 
school. 

The next stage after going through the validation 
and revision process, the product was tested for 
practicality by 5 biology teachers. Based on the results of 
the analysis using the ideal standard deviation 
technique, it is known that the e-worksheet of the 
coordination system in humans based on the 7E learning 
cycle is reviewed from the whole obtained the ideal 
percentage of 94.5% with a very practical quality 
category. 
 

Conclusion  

 
According to the assessment of media experts and 

material experts, this e-worksheet is feasible to use, 
because this product can assist teachers in presenting 
human coordination system subject matter, can be used 
to increase student learning motivation in learning 
biology independently or in groups using experimental 
and demonstration methods, and can also be used as an 
assessment tool to determine the improvement of 
students' critical thinking abilities. This product is not 
only feasible, but also has a very practical quality based 
on the results of the practicality test by the teacher. This 
is because e-worksheet based on learning cycle 7E has 
the advantage that it can be used for learning anywhere 
in the classroom, outside the classroom or at home, thus 
enabling the delivery of effective and efficient learning. 

Researchers recommend further research to determine 
the effectiveness of e-worksheet in improving critical 
thinking skills and student learning motivation. 
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