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high school students that are valid, practica and effective. This method of Accepted: 25-05-2023
research and development with the ADDIE model. The research instrument Published: 16-06-2023
consisted of pretest-posttest questions, validation sheets, learning implementation

sheets, teacher response questionnaires, and student responses. Data analysis

techniques were analyzed descriptively and inferentially. The results of the study

were known: 1) the validation results by three educational expert validators on Key Words:

the E-module with the ROPES strategy assisted by Sigil software are declared Critical Thinking; E-
valid in terms of constructs and content with an average score of 0.85 inthe very Module; ROPES;
valid category so that it can be applied in learning activities, 2) the practicality of  Sigil Software.

the E-module with the ROPES strategy assisted by Sigil software was measured

by learning implementation sheets and questionnaires for teacher and student

responses. The implementation sheet showed the average score for the limited

trial class of 3.5 with the good category and the broad trial class of 3.65 with the

very good category. The student response questionnaire showed the mean score

for the limited trial was obtained at 83.5%, which was included in the very good

category, and the broad trial and 87%, which was included in the very good

category, and the teacher response questionnaire showed the average score for

the limited trial. Furthermore, the broad test obtained an average result of 83%

with the category very good, so the e-module was practical for learning at school.

3) the effectiveness of the E-module with the ROPES strategy assisted by Sigil

software in terms of pretest-posttest questions obtained the criteria for the limited

test N-Gain value of 0.68 with the Medium category and the broad test N-Gain

0.71 with the High category, supported by independent test results -samples-test

which shows that there is a significant difference in learning achievement before

and after using the E-module. It is concluded that the E-module with the ROPES

strategy assisted by Sigil software effectively improves students' critical thinking

skillsin learning.
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The module was a book written with the aim that students could learn on their own
with or without teacher guidance (Depdiknas, 2008). With the module, students can achieve
and complete their learning materials by studying individually. With the module, students can
control the ability and intensity of learning. Modules can be studied anywhere. suggests that
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the presentation of modules can be transformed into electronic form, so they were given the
term electronic modules, or what are known as e-modules. The learning process with e-
modules makes students no longer dependent on the teacher as the only source of
information, so student-centred learning was created to master concepts and principles and
have the skills to develop knowledge and self-confidence as provisions for continuing
education at a higher level and developing science and technology. Physics learning was
expected to foster students critical thinking and analytical skills in discovering concepts and
solving physics problems they find (Andri Estining Sejati, Syarifuddin, et al., 2021).

Learning in the 21st century, according to the 21st-century learning partnership, has
been developed with input from educational experts stating that students use knowledge,
skills, and support systems to succeed in work, life, and citizenship. Learning and innovation
skills must be prepared and owned by students to face an increasingly complex life and work
environment. There are four aspects: creativity, innovation, critical thinking and problem-
solving, communication, and collaboration (Djidu et a., 2021; Rahayu et a., 2019)

Based on research results from Betaria et a. (2014) for four indicators of critical
thinking skillsin 50 class X1 students, it is known that the average ability of students to work
on guestions in each indicator is only 14%. Students' critical thinking skills, namely, 28.00%
of students are able in indicators to identify the reasons stated, 10.67% of students are
capable in the indicator of agreement between sources; 11.33% of students are able in
indicators to conclude explanations, conclusions, and hypotheses; and 6.00% of students are
able in the indicator to choose criteria to consider possible solutions. The implication is that
students' cognitive abilities and critical thinking skills are still relatively low, so there must be
efforts to improve them through learning innovations.

Learning in the 21st century through ICT is an alternative to education. This learning
will attract students' attention to increase their creative interest and critical thinking power.
Module teaching materials that were operated in multimedia devices, known as mobile
learning, are seen as capable of overcoming problems of interest in learning, critical thinking
skills, mastery of student learning concepts, utilizing existing student smartphone devices,
and can save time and money on students so that the devices this is practical (Ikhsan et al.,
2017). One of the uses of technology in physics learning is using smartphones as learning
media to display electronic physics modules (e-modules) with the help of sigil software.
Research conducted by Maharani et a. (2015) found that Sigil software has more complete
features than other software.

Based on the results of interviews with teachers in physics studies, the teacher has
made teaching materials such as modules for some materials. However, the material on
elasticity and Hooke's law has yet to be made available. Besides that, no special modules for
elasticity and Hooke's law material exist. The teacher does not do modules oriented towards
specific learning strategies to improve students critical thinking skills. The teacher only does
modules so that they become a guide for students' independent |earning resources because the
teacher does not fully understand the indicators of critical thinking and does not know the
mediathat can make e-modules practical and effective.

The facts found in schools show that they are still theoretical in studying physics and
must develop critical thinking skills. Students' enthusiasm in answering questions posed by
the teacher is still limited in theory and has yet to show development under their potential and
abilities. In addition, some students still find it challenging to work in groups, communicate,
and solve problems when examples of real problems are presented. They have not been able
to decide on the right solution to a problem.
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The ROPES learning strategy has often been used, as is done by Un et a. (2020) to
improve science process skills and obtain good results where the gains obtained are in the
moderate category. The student's critical thinking skills can be developed by selecting
appropriate learning strategies. Lohmay et al. (2016) state ROPES (Review, Overview,
Presentation, Exercise, Summary) is a learning strategy adapted from various learning
strategies oriented towards empowering students thinking abilities (reasoning,
communication, and connections) so that they develop a more optimal level. But the ROPES
learning strategy this time uses sigil software learning assistance media in developing part of
the learning tool in the form of e-modules to improve critical thinking skills.

Based on some of the descriptions above, the researcher developed teaching materias
in the form of modules that can improve critical thinking skills as a source of independent
learning for students to improve student's critical thinking skills. This module was devel oped
using the ROPES learning strategy (Review, Overview, Presentation, Exercise, summary).
Such learning allows students to convey, do exercises, and conclude something they have
learned and can learn independently and reason. This study aimed to develop the e-module
with the ROPES strategy (review, overview, presentation, exercise, summary) assisted by
Sigil software on elasticity material and Hooke's law to improve critical thinking skills in the
class X1 high school students.

Research Method

The research method used was research and development with the ADDIE model.
The research instrument consisted of pretest-posttest questions, validation sheets, learning
implementation sheets, teacher response questionnaires, and student responses. The product
being developed was teaching materials in E-modules with the ROPES strategy assisted by
sigil software on elasticity and Hooke's Law for class X1 SMA. Three validators carried out
the validity test to validate the E-module, which was developed with two aspects of
assessment, namely construct and content. The validation results were calculated using the
following V'Aiken equation (Aiken, 1985).

is
T nic—1)

The results of the known validity can be matched with the criteriain Table 1 below.
Table 1. Validation Criteria

Validation Results Validation Criteria
0.81<Vv< 1.00 Very valid
0.61<V< 0.80 Valid
0.41<Vv< 0.60 Quitevalid
0.21<Vv< 0.40 Lessvadlid
0.00<Vv< 0.20 Very invalid

The developed e-module was tested at SMA Negeri 3 Pasarwagjo class XI MIA 1 and MIA 2
on September 6 — 22, 2021. The results obtained were analyzed descriptively and
inferentialy.

Results and Discussion

The development stage begins with analysis to obtain information about the
characteristics of students, problems that arise during learning, and other supporting mediato
support critical thinking skills in learning. Obtained by most class XI high school students
aged 16-17 years. According to Piaget, at this age, students intellectual development is at the
formal operationa stage (Harianto et a., 2019). At this stage, students can think logically and
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rationally and have started to think abstractly. Task analysis and concept analysis were also
carried out in the form of an analysis of the Physics syllabus for SMA Class X| odd semester,
especialy on the material on elasticity and Hooke's Law, which includes core competence
(K1) and basic competence (KD) 3.7 and achievement indicators on elasticity and Hooke's
Law material.

After the analysis phase, the next step was to design the developed product, namely the
E-module with the ROPES strategy assisted by sigil software. E-modules designed at the
design stage are then developed using Sigil software to be further validated by three
validators in terms of construct and content to produce valid E-modules so that they can be
implemented in learning activities. The book design was the process to be done the
development of learning sources (HL et al., 2020, 2023; Saputra et al., 2021).

Table 2. The Result of Construct and Content Validation Analysis

Construct and Content Average Category
Average 0.81 Very Valid
Final Indeks 0.85 Very Valid

After being validated, the E-module was tested on alimited basis and widely to determine the
practicality and effectiveness of the E-module being developed. Effectivenessisthe final step
to developing a good module (Hartini et a., 2018; Purnamasari et al., 2019). The results of
the effectiveness analysis can be seenin Table 3, Table 4, and Table 5 below.

Table 3. The Analysis Results of Limited and Extensive Trials Pretest-Posttest Values

Class Pretest Posttest Average Value G
N N Pretest Posttest
limited trial 13 13 115 70.6 0.68
widetrias 20 20 13.9 74.46 0.71
Table4. The Analysis Results of Pretest and Posttest Values using Thet-test
Class Pretest Posttest Average Value Sig
N N Pretest Posttest (2tailed)
limited trial 13 13 115 70.6 0.000
widetrias 20 20 13.9 74.46 0.000
Tableb. The Analysis Results of Indicators of Critical Thinking SKills
Nu Critical Thinkin Results Lo
Indicator ) Class Pre Post <% Criteria
1  Anayzearguments uT 25 100 1 high
UL 22.5 100 1 high
2  Askand answer clarifying uT 21.1 94.2 0.92 high
questions UL 21.2 91.2 0.88 high
3 Induce and consider the uT 19.2 65.3 0.57 currently
results of induction UL 20 66.8 0.58 currently
4 Make and determine the uT 0 32.6 0.32 currently
results of the consideration UL 0 62.5 0.62 currently
5 Define an action uT 0 68.2 0.68 currently
UL 10 66.8 0.63 currently

The results of the practicality analysis were obtained through the implementation of learning
sheets and the responses of teachers and students in the limited tria class and the wide trial
class. The analysisresults can be seen in Table 6 and Table 7.

Table 6. The Analysis Results of The KBM Implementation Sheet

Implementation of learning limited trial widetrials
strategies Meseting Meeting
1 2 1 2
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Average 3.6 3.4 3.6 3.7
Final Average 35 3.65
Criteria Good Very Good
Table 7. The Analysis Results of Teacher and Student Responses
Aspects of Construction limited trial widetrials
and Content Teacher  Student Teacher Student
N 1 13 1 20
Average 83% 85.3% 83% 87.8%
Category Very Good Very Good

With the help of sigil software, the ROPES strategy-oriented E-module development process
uses the ADDIE research model design, which consists of 5 stages: analysis, design,
devel opment, implementation, and evaluation. The e-module being developed is an E-module
that can be run via a smartphone with the Reasily application or via a PC/laptop with Azardi
software.

The initial stage in making the E-module is to carry out an initial analysis of the
fundamental problems faced by students and teachers in learning activities, assessing the
characteristics of students, conducting task analysis, analyzing concepts, and learning
objectives to be achieved to obtain information related to students who already able to think
logically, rationally, and have started to think abstractly. According to Piaget, at this stage,
students have begun to be able to imagine roles as adults (Harianto et al., 2019; Sukariasih et
a., 2019). In addition, students could use their knowledge to relate to new knowledge.
Therefore, an E-module with the ROPES strategy assisted by sigil software was developed to
train students' reasoning and critical thinking skills.

The next stage was designing the display arrangement of the E-module while till
paying attention to the learning curriculum standards used. The next step is to develop an
array of E-modules designed into Sigil Software and prepare materials and instruments
needed to develop ROPES strategy-oriented E-modules assisted by sigil software in the form
of soft files with the ePub extension. After completing the above steps, namely, the ROPES
strategy-oriented E-module product assisted by sigil software on elasticity and Hooke's Law
for Class XI high school. Three validators validated the developed e-module regarding its
construct and content before being implemented in learning. After going through the
validation process, the E-module was tested on a limited basis to assess the effectiveness and
practicality of the E-module that had been developed. Evaluating the validity, effectiveness,
and practicality of the E-module will obtain the feasibility level of the ROPES strategy-
oriented E-module assisted by sigil software on the materials of elasticity and Hooke's Law
that have been devel oped.

The development of the ROPES strategy-oriented E-module assisted by sigil software
is based on the standard E-module format by the Ministry of Education and Culture,
Directorate of SMA, Directorate General of PAUD, DIKDAS, and DIKMEN in 2020. The
lesson plan format was adopted from the lesson plan format given by the physics subject
teacher a8 SMAN 3 Pasarwgo. The ROPES strategy-oriented e-module assisted by sigil
software on elasticity and Hooke's Law consists of 2 meetings, each with 4 hours of lessons.
The devel oped e-module focuses on problem-solving by discussing each learning activity asa
characteristic of the developed e-module to make it easier for students to think critically. The
developed e-module is validated first in terms of construct and terms of content by three
validators before being implemented to assess the validity of the E-module. Construction
evaluation is carried out to assess the validation of the E-module in terms of the E-modul€'s
appearance, the E-module arrangement, and the E-module layout. The content assessment is
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carried out to assess the validation of the E-module from the information aspect or the
content of the material presented in the E-module. The validators asses the module as the
experts suggestion (Ensiyawatin et al., 2021).

The results of the validator assessment, as presented in Table 2, obtained an average
validity for the constructed aspect of 0.91 in the "Very valid" category. At the same time, the
average validity for the content aspect also obtained a value of 0.81 in the "Very vaid"
category. Based on this acquisition, the final average value or agreement index on the validity
of the ROPES strategy-oriented E-module assisted by sigil software on elasticity and Hooke's
Law is 0.85 in the "Very vaid" category. Based on these results, the ROPES strategy-
oriented E-module assisted by sigil software on elasticity and Hooke's Law was valid and can
be applied in learning activities.

Learning the ROPES strategy implementation sheet assessed the usability of the
ROPES strategy-oriented E-module, aided by sigil software, and the distribution of response
guestionnaires to students and teachers. Student and teacher response questionnaires aim to
find out student and teacher responses to the ROPES strategy-oriented E-module assisted by
sigil software that has been developed. The student response gquestionnaire sheet consisted of
15 statement items, while the teacher's response questionnaire contained 25. Students and
teachers will fill in these statement items by ticking one of the five available Likert scale
columns. The five categories of the Likert scale in this assessment consist of Strongly Agree,
Agree, Fairly Agree, Disagree, and Strongly Disagree. The results of the analysis of
implementation sheets and the responses of students and teachers to the developed ROPES
strategy-oriented E-module assisted by sigil software are used as a practical reference for the
ROPES strategy-oriented E-module teaching materials assisted by sigil software on the
subject matter of elasticity and Hooke's Law.

In the limited tria class regarding the implementation of learning strategies, Table 6
shows good results, namely 3.5 with the "Good" criteria. In the broad tria class related to the
implementation of learning strategies, Table 4.16 shows very good results, namely 3.65 with
the "Good" criteria. According to Ratumanan & Laurens, (2011), the criteria for evaluating
the implementation of the learning model are said to be very good if the score interval is 3.6
< P < 4. Based on these results, it can be concluded that implementing the E-module with the
ROPES strategy assisted by sigil software is practicaly used in learning physics on elasticity
and Hooke's Law. The response analysis results in the limited trial class and the wide trial
class Table 7 show the same response results, namely very good from students and physics
subject teachers towards the E-module oriented ROPES strategy assisted by sigil software.
Based on Table 7 regarding the results of student responses related to the practicality of the
ROPES strategy-oriented E-module assisted by sigil software, students responded very well,
as seen from the average scores of 85.3% and 87.8%, which were included in the category "
Very Good."

The acquisition of a high score indicates that the ROPES strategy-oriented E-module
assisted by sigil software is attractive and easy to use by students. Likewise, Table 7
regarding the results of the responses of physics subject teachers regarding the practicality of
the ROPES strategy-oriented E-module assisted by sigil software shows the results that the
teacher responded very well, as seen from the average score obtained of 83%, which is
included in the "Good" category very." The acquisition of a high score indicates that the
ROPES strategy-oriented E-module assisted by sigil software can be used in learning
activities at school. Based on the results of the responses of students and teachers of physics
subjects obtained on the assessment of the ROPES strategy-oriented E-module assisted by
sigil software that has been developed, it can be concluded that the ROPES strategy-oriented
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E-module assisted by sigil software on the subject matter of elasticity and practical Hooke's
Law for usein learning.

The final stage after the ROPES strategy-oriented E-module assisted by sigil software
is declared feasible is the implementation stage to assess the effectiveness of the software-
aided ROPES strategy-oriented E-module that has been developed by measuring differences
in student test results on the subject matter of elasticity and Hooke's Law before and after
treatment. The test questions given are adjusted to indicators of critical thinking skills so that
the scores obtained are intended to measure the improvement of students' critical thinking
skills. The test was one way to know the effectiveness of learning (Sgjati et a., 2017, 2020).

The effectiveness test of the E-module is carried out by giving students a pretest and
posttest on elasticity and Hooke's Law. The pretest is given to students before giving
treatment which aims to measure students' initial abilities on the subject matter of elasticity
that have been studied with subject teachers with conventional teaching materials at the
beginning of the odd semester of class XI. The posttest was given to students after giving
treatment in the form of learning using ROPES strategy-oriented E-module teaching
materials assisted by sigil software on the subject matter of elasticity and Hooke's Law in the
middle of the odd semester. Giving a posttest aims to measure the final ability of students on
the subject matter of elasticity and Hooke's Law. The students' final abilities are then
compared with the student's initial abilities to find out the increase in students critical
thinking skills.

The student's critical thinking skills test consisted of 7 essay questions which were
tested on a limited basis, and the wide tria consisted of 5 item indicators. The question
indicators developed originate from the essential competencies determined in the Class XI
physics syllabus. All indicators are declared complete if they meet the KKM determined to be
> 70. Data on students’ critical thinking skills test results for the pretest and posttest limited
pilot classes are described in Table 5. In contrast, the acquisition of students' critical thinking
skillstests results for the pretest and posttest trial classes areais described in Table 5.

Table 3 shows that none of the 13 students met the specified KKM when the pretest
was carried out. The average pretest score obtained was 11.5. Then after being given learning
by applying the ROPES strategy-oriented E-module assisted by sigil software, the results
showed that there was an increase in students' critical thinking skills so that the indicators on
the subject matter of elasticity and Hooke's Law fulfilled the KKM determined by the
average posttest score obtained at 70.6 which shows the completeness of the learning
indicators. The n-gain value is 0.68 in the "Medium" category. The pretest-posttest average
value of the limited trial class was then analyzed using the paired-samples t-test to see the
difference between the results of the scores before and after using the ROPES strategy-
oriented E-module product assisted by sigil software so that a sig. (2-tailed) value was found
equal to 0.000, where <0.05. It is concluded that there is a difference in the pretest-posttest
average scores on students' critical thinking skills using E-modules with the ROPES strategy
assisted by sigil software.

Furthermore, the analysis results in the wide trial class in Table 4 show that none of
the 20 students met the specified KKM when the pretest was carried out. The average pretest
value obtained was 13.9. Then after being given learning by applying the ROPES strategy-
oriented E-module assisted by sigil software, the results showed that there was an increase in
students' critical thinking skills so that the indicators on the subject matter of elasticity and
Hooke's Law met the specified KKM with an average posttest score obtained of 74.46 which
indicates the completeness of learning indicators. The n-gain value was obtained at 0.71 with
the "high" category.
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The pretest-posttest mean scores for the broad trial class were then analyzed using the
paired-samples t-test to see the difference between the results before and after using the
ROPES strategy-oriented E-module product assisted by sigil software so that a sig. (2-tailed)
value was found of 0.000, where <0.05. It is concluded that there is a difference in the
pretest-posttest average scores on students' critical thinking skills using E-modules with the
ROPES strategy assisted by sigil software. The final analysis to see the significance of the
difference in the mean posttest scores of the limited trial class and the wide trial class through
the independent-samples t-test found sig. (2-tailed) values of 0.010 and 0.026 where <0.05, it
is concluded that there is a significant difference between the posttest average scores of
limited trial classes and broad trials of students critical thinking skills through using E-
modules with the ROPES strategy assisted by sigil software. The results show that the
ROPES strategy-oriented E-module assisted by sigil software on elasticity and Hooke's law
effectively improves students' critical thinking skills on elasticity and Hooke's law.

The success of the E-module in improving students' critical thinking skills is aso
influenced by the use of the ROPES learning strategy (Review, Overview, Presentation,
Exercise, summary). Wijaya & Wijaya (2022) explained that ROPES was a strategy that can
provide opportunities for students to increase creativity individually and in groups, with the
ability to do analysis, presentation, and conclusion. Furthermore, Sgjati et al. (2019) suggest
that the teaching methods commonly used by teachers in this approach include discussion and
assignment methods, discussions to solve problems are carried out by a small group of
students, between four to five people, with the direction and guidance of the teacher. The E-
module with the ROPES strategy invites students to work together through discussions on the
tasks in each E-module meeting. The existence of cooperation between students influences
critical thinking skills. This result was to the results of research by Anderson et al. (2001) that
students who work together also play arolein increasing their critical thinking.

In this study, five indicators of critical thinking skills were used. Indicators of students
critical thinking skills in each aspect are explained as follows. Based on Table 5, anayzing
arguments showed an increase in the indicators of analyzing arguments in the limited trial
and wide trial classes. Based on data from the analysis of students answers, the same gain
value was obtained for the indicator of analyzing arguments of 1 in the limited trial class and
the wide trial class. The gain value in both classes is included in the high category. Hidayati
et al. (2017) suggest that students with analytical competence will be more competent and
able to identify inferentia relationships between statements, questions, concepts, and
descriptions in expressing beliefs, judgments, experiences, reasons, and information. The
posttest results show that the E-module with the ROPES strategy assisted by sigil software in
learning can stimulate critical thinking skills on indicators of analyzing arguments. This
result aligns with Umar & Ahmad (2010) that media in learning has an essentia role in
improving critical thinking skills.

The indicator asking and answering clarifying questions based on Table 5 showed an
increase in the indicators of asking and answering questions in the limited trial and wide tria
classes. Based on the data from the analysis of students answers, a gain value was obtained
for the indicators asking and answering clarification questions of 0.92 in the limited trial class
and again of 0.88 in thewidetrial class. The gain value in both classes is included in the high
category. According to Sari et a. (2019), some students are aready able when faced with a
problem that requires linking several concepts.

The indicator inducing and considering the results induction based on Table 5, there
was an increase in the indicators of inducing and considering the results of induction in the
limited class trials and wide trials. Inducing indicators and considering results Based on data
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from the results of the analysis of students answers, the gain value for the indicators inducing
and considering the results of induction is 0.57 in the limited trial class and again of 0.58 in
the wide trial class. The gain value in both classes is included in the medium category.
Improved indicators induce and consider the results of induction because there are many
experiments/practicums in learning. This result was from Segjati et a. (2022, 2021) that the
ability to conclude could be developed through practicum activities. Using the practicum
method contained in the E-module with the ROPES strategy assisted by sigil software,
students are trained to investigate and conclude the results of their investigations.

The indicator making and determining the results of the considerations based on Table
5, there was an increase in the indicators for making and determining the results of the
considerations in the limited trial class and wide trial. Based on the data from the analysis of
students answers, a gain value was obtained for the indicators of making and determining the
results of consideration of 0.32 in the limited trial class and a gain of 0.62 in the wide tria
class. The gain value in both classes is included in the medium category. Discussions on E-
modules with the ROPES strategy, assisted by sigil software and good communication, can
train students decision-making in problem-solving so that students' critical thinking skills
increase. Sejati et a. (2017) explain that problem-solving decision-making must refer to
concrete reasons and good feedback in group communication.

The indicator determining an action based on Table 5 shows an increase in indicators
determining action in the limited and wide trial classes. Based on data from the analysis of
student's answers, the gain value for the indicator determining action is 0.68 in the limited
trial class and again of 0.63 in the wide tria class. The gain value in both classes is included
in the medium category. Improving critical thinking skills on thisindicator must be integrated
with the use of E-modules with the ROPES strategy assisted by sigil software. Students
critical thinking skills will be sharpened with questions requiring critical thinking in the E-
module. They will be qualified to explore the most applicable solutions in the classroom and
real-life contexts (Kasmiati et a., 2020).

Based on the descriptions of each indicator of critical thinking above, it can be
concluded that there is an increase in critical thinking skills after the implementation of
Physics learning using E-modules with the ROPES strategy assisted by sigil software with
the dominant category "moderate." This result was relevant to research conducted by Y ana et
al. (2019), which stated that in implementing the ROPES learning strategy, students learn
together through discussions to become free and active, showing their creativity in studying
and presenting the material as developing reasoning and communication skills. This result
was to Anderson et al. (2001) that students who work together also increase their critical
thinking.

Conclusion

Based on the results of data analysis and discussion, it can be concluded that the ROPES
strategy-oriented E-module assisted by Sigil software that has been developed was declared
feasible (valid, practical, effective) for use in learning the subject matter of elasticity and
Hooke's Law at SMA/MA Class X1 level. This feasibility was shown by the analysis of the
validator's assessment which achieved an average validity of 0.85 in the "very valid"
category. The practicality of the E-module was obtained through the results of the analysis of
the implementation of learning as well as the response of teachers and students both in the
limited trial class and the wide tria so that the learning implementation results are 3.5 in the
"good" category in the limited trial class and the wide tria class of 3.65 categorized as "very
good." The responses of teachers and students were respectively in the "very good" category
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with percentages of 83%, 85.3%, and 87.8%. The effectiveness of the E-module was obtained
through the learning achievement of students with n-gain in the limited trial class of 0.68 in
the "medium" category and the wide tria class of 0.71 in the "high" category. This
effectiveness is supported by the results of the paired-samples t-test, which shows that there
is a difference between the value of students' critical thinking skills before and after using the
ROPES-oriented E-module product assisted by sigil software as well as the results of the
independent-samples t test where the value of sig(2-tailed) <0.05 indicates that there is
significance the difference between the value of students critical thinking skillsin the limited
trial class and the broad trial class before and after using the ROPES oriented E-module
product assisted by sigil software.

Recommendation

Recommendation that can be given in connection with the research done are as follows. This
research is not perfect, so it needs to be improved for the effectiveness and utilization of use
value by using the method used is conceptualization. For teachers, this research should be
used as a learning medium, namely E-module-based teaching materials, to make learning
more efficient. For students, the developed ROPES-oriented E-module teaching materials
assisted by sigil software can be used as an alternative to independent learning.
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