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Abstract: This study aims to produce and describe the feasibility of Student Worksheet with a Contextual Teaching
and Learning (CTL) approach in training critical thinking skills and responsibility in thermochemical material. This
study uses a Research and Development (R&D) type which refers to the ADDIE (Analysis, Design, Development,
Implementation, Evaluation). The research sample was 24 students of class XI IPA MA Nurut Tagwa Grujugan
Cermee Bondowoso. The results showed that; 1) Validity analysis obtained an average percentage of 87% with very
valid criteria; 2) Practical analysis based on the percentage of response questionnaires and student activity
observations of 88% and 98% with very practical criteria; 3) Analysis of effectiveness based on pretest-posttest
data: a) Normality test of cognitive knowledge and critical thinking skills 0,999 and 0,920 normally distributed; b)
Paired Sample t-Test 0,048 and 0,003 showed an increase in learning outcomes; ¢) The N-Gain test of cognitive
knowledge and critical thinking skills scored 93% and 79% showed an increase in learning outcomes and attitude of
responsibility obtained a score of 87% with very good criteria. So it can be concluded that the development of
Student Worksheet with a Contextual Teaching and Learning (CTL) approach is categorized as feasible with very
valid, practical and effective criteria. The development of Student Worksheet as a teaching material to improve
students' critical thinking skills, become an alternative choice for learning to make learning more meaningful,

accompanied by the attitude of students who are full of responsibility, which is an important thing to do.
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INTRODUCTION

Chemistry is a branch of science that is based
on facts, thoughts, and research results. Judging from
the characteristics of the material, chemistry is a
subject that is included in the difficult category
because it is theoretical, computational, and practical.
Meanwhile, what is considered difficult is
understanding concepts and calculations [1-2].
Among the chemistry material in class XI SMA is
thermochemistry, which discusses the measurement
and interpretation of heat changes that accompany
chemical reactions, changes in state, and the
formation of solutions [3]. The material contains
concepts and calculations that require understanding
in solving problems by thinking critically. Critical
thinking is a thinking process to make conclusions
that can be accounted for based on the data obtained,
have imagination armed with skills and sensitivity,
find the truth, clarify, conclude and present it [4-6].

Thermochemistry is important to learn because
the next chemical concepts will be difficult to
understand if the ability to analyze and solve
problems from the material cannot be mastered
properly. Efforts that can be made are by applying
learning innovations and teaching materials
innovations. The types of teaching materials that can
be used to improve students' critical thinking skills
are Student Worksheet (LKPD) with a Contextual
Teaching and Learning (CTL) approach [7].

CTL is a comprehensive system and consists of
interrelated parts. CTL is a learning concept that

relates the material being taught with examples of
everyday life, learning that emphasizes the
knowledge  process  (learning  based  on
constructivism) and aims to train critical thinking
skills and be skilled in processing knowledge so that
students do not just memorize but need to with
understanding [8-10]. Contextual Teaching and
Learning (CTL) has 7 components, namely
constructivism, inquiry, questioning, the concept of a
learning community, modeling, reflection, and
authentic assessment [11].

Based on Muliaman's research, which compared
the differences in learning outcomes in the
application of CTL and Guided Inquiry on the
subject of Atomic Structure, it was concluded that
there was an increase in learning outcomes of
77.56% and 56.40%, respectively. This shows that
the application of the CTL approach is more
influential in improving student learning outcomes
[12-13]. Learning with the CTL approach based on
the research of Fitriah, U.N. concluded that the
Student Worksheet oriented to the CTL approach on
the material solubility and solubility product can
train students' critical thinking skills with an increase
of 0.8 in the high category [14]. This shows that the
CTL approach can be used in the learning process to
practice critical thinking skills and improve learning
outcomes.

The use of the Student Worksheet with a CTL
approach as a guide for conducting experiments can
develop the character of responsibility. Being
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responsible is an important factor in the learning
process because it can make students serious about
learning. The sense of responsibility that students
have requires the intervention and guidance of the
teacher. Responsibility is one of the pillars of
character that can be built through education and its
implementation in every aspect of life [15-16].

Based on the researcher's interview with the
chemistry teacher of class XI IPA MA Nurut Tagwa
Grujugan Cermee Bondowoso, information was
obtained that critical thinking skills had been trained
but students lacked curiosity so student learning
outcomes were less than optimal. The teaching
materials used are worksheets which include
summaries of several materials, practice questions,
and experiments. However, the Student Worksheet
does not use attractive designs or pictures and rarely
relates the material to everyday life, and has not been
developed based on a learning model that is under
the material. In addition, the ongoing learning
process is still dominated by the teacher explaining
the material, then giving questions. The alternative
solution is given by the researcher in the
development of teaching materials that are adapted to
the Contextual Teaching and Learning (CTL)
approach. The teaching materials developed are in
the form of a Student Worksheet, but they are
different from those used by teachers. The Student
Worksheet developed is integrated with the CTL
stage so that it can train critical thinking skills.
Student Worksheet is also combined with the aspect
of  responsibility. If students have good
responsibilities, then they have the awareness to learn
better so that learning achievement will increase [17].
In Yeni Setyowati's research, it is stated that the
increase in student responsibility for learning is able
to increase student learning achievement in
mathematics. The value of the learning responsibility
regression coefficient obtained is 0.791 with positive
parameters [18].

Based on the description above, the researcher
is interested in bringing up the title "Development of
student worksheets with Contextual Teaching and
Learning (CTL) Approaches to Practice Critical
Thinking Skills for Students' Responsibility in
Thermochemical Materials." which aims to generate
and describe the feasibility of student worksheets
from the aspects of 1) the validity of developing
student worksheets; 2) practical use of student
worksheets; and 3) the effectiveness of the
application of student worksheets.

RESEARCH METHODS

Before the research, a pre-study was conducted
by conducting interviews with the MA chemistry
teacher Nurut Tagwa Grujugan Ceermee Bondowoso
and filling out questionnaires by students.

This research uses the type of research
development or Research and Development (R&D)
which refers to the ADDIE model which consists of
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the Analysis, Design, Development, Implementation,
and Evaluation stages. [19-20].
The following are the details of the stages and
instruments used at each stage of the research:
1) Analysis
The analysis stage is a stage of gathering
information that can be used as material for
making products. The resulting product is an
educational Student Worksheet learning resource.
This information collection is in the form of
needs analysis and analysis of learning materials
with data collection techniques in the form of
interviews and filling out questionnaires.
2) Design
The design stage is carried out to make it
easier for researchers to design the Student
Worksheet to be made. The design phase includes
data collection, curriculum analysis, determining
Student Worksheet titles, compiling a map of
Student Worksheet needs related to the CTL
component, critical thinking skills adapted to
thermochemical material, and indicators of
responsibility  attitudes that support the
implementation of the CTL component and
critical thinking skills.
3) Development
Application development is the stage of
realizing what has been made in the design stage
into a product, namely Student Worksheet.
Before the implementation of the experiment,
three chemists were validated. The validators in
this study were two chemistry lecturers at the
State University of Surabaya and one teacher at
MA Nurut Tagwa. Student Worksheet that has
been declared to have met the criteria for good
will be used and tested on students of class Xl
IPA° MA Nurut Tagwa Grujugan Cermee
Bondowoso.
4) Implementation
Implementation is carried out in a limited
manner at the designated school as the place of
application of the research.
5) Evaluation
Evaluation is carried out to provide
feedback to product users so that revisions are
made according to the results of the evaluation or
needs that have not been met by the product.

This research was only carried out until the
development stage. This research focuses on
thermochemistry, system, and environment sub-
chapters, exothermic and endothermic reactions,
types of enthalpy changes, and calculation of
enthalpy changes using calorimetry. The research,
which was conducted at MA Nurut Tagwa Grujugan
Ceermee Bondowoso, was conducted in February in
the even semester of the 2021/2022 academic year.
The number of samples was 24 students of class XI
IPA which were divided into 4 groups in each
session. The research instruments used were 1)
validation sheets; 2) student response questionnaire;
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3) the student activity observation sheet; 4) question
sheets for pretest and posttest of cognitive
knowledge; 5) question sheets pretest and posttest
critical thinking skills; 6) responsibility questionnaire
sheet.

The data analysis carried out in this study

include:

1)

2)

Validity Analysis
The validity of the Student Worksheet
developed was assessed by several validators,
namely validators who are experts in the
preparation of the Student Worksheet.
score earned

max score x 100%

Persentage =
The percentage obtained is then converted
into a qualitative value with the validity criteria in
table 1 [21].
Table 1. Validity Criteria

Percentage (%) Criteria
0.00-20 Invalid
20.1-40 Less Valid
40.1-60 Quite Valid
60.1-80 Valid
80.1-100 Very Valid

Practical Analysis

The practicality of using the Student
Worksheet is obtained from the results of activity
observations and student response questionnaires
which are converted into percentages. The results
of the data used were obtained through filling out
activity observation sheets and student response
questionnaires using the Guttman scale in table 2
[14].

Table 2. Guttman Scale Criteria

Mark Criteria
Not 0
Yes 1

In calculating the average score of student
activity observations and responses, the following
equation is used [22]:

=X
n
Information:
x = average score
2x; = score obtained
n = number of statements

The average score obtained is then
converted into a qualitative value with the criteria
in table 3 [22].

Table 3. Practical Criteria
Percentage (%) Criteria

0.00-20 Not Practical
20.1-40 Less Practical
40.1-60 Practical enough
60.1-80 Practical
80.1-100 Very Practical
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3) Effectiveness Analysis

The effectiveness of the implementation of
the Student Worksheet is obtained by using
analytical techniques from data measuring
learning outcomes through pretest-posttest
cognitive knowledge, critical thinking skills, and
attitude of responsibility. Measurement of student
learning outcomes was analyzed quantitatively
through normality test, paired sample t-test, and
N-Gain test.

The following is an analysis of the
measurement of learning outcomes through
pretest and posttest.

a) Normality test
A normality test is used to determine
whether the data is normal or not normally
distributed. The data tested were in the form
of pretest and posttest scores. The basis for
decision-making for the normality test can be
seen from the sig value. Contained in the One-

Sample Shapiro-Wilk Test table. The test

criteria used are:

a) If the value of sig > 0.05 then Hg is
accepted and Hj is rejected, which means
that the data is normally distributed.

b) If the value of sig < 0.05 then Hp is
rejected and Hj is accepted, which means
that the data is not normally distributed
[23].

b) Paired Test Sample t-Test
Paired Sample t-Test was used to test the
hypothesis about an increase in students'
cognitive knowledge and critical thinking
skills. The hypothesis used is as follows:

a) Ho: there is no increase in students'
cognitive knowledge and critical thinking
skills.

b) Hi: there is an increase in students'
cognitive knowledge and critical thinking
skills.

The criteria for decision making whether

there is an increase in results, namely [23]:

a) If sig 0.05 then Ho is rejected and Hj is
accepted, which means that there is an
increase in students' cognitive knowledge
and critical thinking skills.

b) If sig 0.05 then Hy is accepted and H; is
rejected, which means that there is no
increase in students' cognitive knowledge
and critical thinking skills.

a) N-Gain Test
The N-Gain test was conducted to
determine the increase in the ability of
cognitive knowledge and critical thinking
skills of students. The following equation is
used:
. posttest score — pretest score
N — Gain =
max score — pretest score
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The N-Gain scores were then averaged
and converted into the N-Gain score criteria in
Tables 4 and 5 [24].

Table 4. Criteria for N-Gain Score

Mark Category
GO0.7 Tall
03G>7 Currently

G<03 Low

Table 5. Criteria for N-Gain Score
Percentage (%) Criteria
<40 Ineffective

41-55 Less effective
56-75 Effective enough
>76 Effective

The effectiveness of the Student
Worksheet is also analyzed through the
measurement of the results of the responsible
attitude data obtained by the equation:
score earned
————x100%

Persentage = axscore

The percentage gain is converted into a
qualitative value with the criteria in table 6
[22].

Table 6. Criteria for Student Responsibility
Questionnaire Value

Percentage (%) Criteria
0-19,99 Very bad
20-39.99 Not good
40-59.99 Pretty good
60-79.99 Well
80-100 Very good

The Student Worksheet developed is
declared effective if the pretest-posttest
analysis of cognitive knowledge and critical
thinking skills has a significance value of >
0.05 on the normality test; has a significance
value of 0.05 in the paired sample t-Test; has
an N-Gain score >76%, and get the percentage
of responsibility attitude >80% with very
good category.

RESULTS AND DISCUSSION

The product resulting from this research is a

Student Worksheet with a Contextual Teaching and
Learning (CTL) approach to train students' critical
thinking skills on thermochemical material. The
following is an explanation of the results of research
using the Research and Development (R&D) model
of ADDIE [19-20].

1) Analysis

The analysis carried out is needs analysis
and learning material analysis. First, a needs
analysis was conducted by conducting interviews
with chemistry teachers and observing through
filling out questionnaires by students to obtain
information about the conditions and facts of

2)
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learning chemistry at MA Nurut Tagwa class XI
IPA. The information obtained is used to analyze
the problems that arise in the learning process.
After conducting interviews and observations, it
was found that in learning chemistry in class XI
IPA MA Nurut Tagwa several problems could be
described, including: (1) the teaching materials
used could not maximize student learning
outcomes, (2) the involvement of students in
chemistry is still low so that students tend to be
passive, (3) the lack of curiosity of students about
chemistry so that the ability to think critically is
still low, (4) the method used by the teacher is
still dominated by conventional or teacher-
centered methods. (5) the ability of reasoning,
critical thinking, and responsibility of students is
still relatively low. These problems serve as the
basis for determining the required Student
Worksheet so that its implementation is precise
and efficient.

Second, analysis of learning materials. It
was obtained information that in thermochemical
material, students had difficulty in understanding
the concept of thermochemistry, especially in
distinguishing exothermic and endothermic
reactions as well as calculating the determination
of enthalpy changes. The concept is under basic
competence 3.4 explains the concept of the
enthalpy change of a reaction at constant pressure
in a thermochemical equation, and 4.4 concludes
the results of the thermochemical experimental
data analysis at constant pressure. Based on the
KD, learning objectives can be formulated under
the applicable curriculum in schools.

Design

The Student Worksheet developed using the
CTL approach is focused on training critical
thinking skills combined with the responsibility
aspect. This Student Worksheet contains 7
components of CTL, indicators of critical
thinking, and responsibility. The components of
CTL are as follows: 1) constructivism, which
relates the material learned to real life to train
students to associate knowledge with its
application [25]. This component emphasizes the
selection of phenomena and questions based on
examples from everyday life; 2) inquiry, is a core
part which comes from finding yourself, not just
the result of remembering. [26]. Learners are
trained to find their knowledge by being asked
questions based on the phenomena presented; 3)
questioning, asking is a strategy that is used
actively by students to analyze and explore ideas;
4) the concept of a learning community, suggest
that learning outcomes are obtained from
discussions with other students, with the hope
that there will be an exchange of ideas between
students; 5) Modeling, discuss ideas that are
thought of, demonstrate how the teacher wants
his students to learn [27]. The work on the
calculation questions begins with this process in
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3)

which students are then asked to explore their
knowledge on other questions; 6) reflection
asking students what things they just got after
learning about thermochemical material by
asking questions that can be concluded; and 7)
authentic assessment, is an assessment procedure
in contextual learning [25].
Development

This stage is the process of realizing what
has been made in the design stage. At this stage,
the calculation or input of the data obtained from
the student response questionnaires, the results of
the pretest-posttest cognitive knowledge and
critical thinking skills of students as well as a
questionnaire of students' responsibility attitudes
are carried out.

Validity Analysis

The learning tools that have been designed
are then validated and revised based on the input
of three chemists (two chemistry lecturers at the
State University of Surabaya and one chemistry
teacher at MA Nurut Taqwa). This expert
validator provides an assessment of the
correctness of the content, language, presentation,
and graphic aspects of the Student Worksheet
developed by the researcher. The highest score is
5 and the lowest score is 1. The total score
obtained is then averaged. This average score is
converted to a percentage value.

The recapitulation of the results of the
Student Worksheet validation with the CTL
Responsibility approach is presented in Figure 1.

90% A

85% -
80% A
75% A
70% -

Content Language Presentation Graphic

ASPECT OF VALIDATION

PERCENTAGE OF VALIDITY

Figure 1. Results of Validation of Student
Worksheet Development

The results of this expert validity test show
very valid results with a final score of 88%,
which means that the Student Worksheet
developed can be categorized as very valid to be
used as a learning resource because it obtains a
percentage of validity achievement of >80%. The
validation aspect used in this study was also
carried out by Hakim, AH [28] by obtaining a
percentage of the validity of the developed
worksheets of 81% with very valid criteria.
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Practical Analysis

The practicality of using Student Worksheet
is obtained from the results of activity
observations and student response guestionnaires.
Assessment of student activity observations is
carried out at each meeting. The results of student
observations are obtained in Figure 2.

99%
97%
95%
93%
91%
89%
87%
85%

PERCENTAGE OF ACTIVITY
o
R R R R

R

DA A

Phase 1 Phase 2 Phase 3 Phase 4
CTL

“Meeting1 M Meeting2 # Meeting3

Figure 2. Results of Observation of Student
Activities

The student activities shown in Figure 2
show that learning using the Student Worksheet
with a CTL approach which has 4 phases and is
carried out for 3 meetings has an average score of
97% in the practical category. This means that the
activities of students when learning takes place
are carried out well. The CTL phase at each
meeting has activities that consist of a CTL
component. Phase 1 includes a questioning
component (questioning); phases 2 and 3 include
finding, components of the learning community,
constructing  (inquiry, learning community,
constructivism); Phase 4 includes reflection and
authentic  assessment  (reflection, authentic
assessment). Research conducted by
Nurfidayanti, H. [28] stated that the practicality
of Student Worksheet can be known by observing
the activities of students, namely obtaining 90.2%
of the results of observing student activities in the
very practical category.

The student's response to the developed
Student Worksheet aims to determine the ease of
use of the Student Worksheet with a CTL
responsibility approach. The results of student
responses are presented in Figure 3.

90% 1~

85% A
80% -
75% A
70% -

Content Language Presentation Graphic

PRACTICAL ASPECT

PERCENTAGE OF PRACTICALITY

Figure 3. Results of Student Response
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Figure 3 shows the response of students to
the Student Worksheet is high with an average
score of 88%.

The percentage results from activity
observation data and student response
questionnaires have met the very practical
category to use with an average percentage of
97% and 88%, respectively. This shows that the
use of the Student Worksheet which is applied
with the CTL responsibility approach is very
practical for students to use in thermochemical
material because it obtains a percentage of
practicality achievement of >80%.

The practicality of using instructional media
can be known through student response
questionnaires as research conducted by lhsan,
MS [29] which obtained a response result of
80.4% with a very practical category.

Effectiveness Analysis

The effectiveness test can be known by
analyzing the data obtained from the pretest and
posttest scores of questions of cognitive
knowledge and critical thinking skills. The data
were tested for normality and then tested using
the Sample Paired t-Test and tested using the N-
Gain test to determine the improvement of
students' learning abilities.

Cognitive Knowledge
The results of the cognitive knowledge
normality test are presented in table 7.

Table 7. Normality Test of Learners' Cognitive
Knowledge
One-Sample Kolmogorov-Smirnov Test

Unstandardized

Residual

N 24
Normal mean .0000000
Parameters Std. 2.38095564
ab Deviation

Most Absolute 191
Extreme Positive 142
Differences  negative -.191
Kolmogorov-Smirnov Z .381
asymp. Sig. (2-tailed) 999

Based on table 8 the significance value
obtained is 0.999. This means that the data is
normally distributed > 0.05. Then the data was
tested using the Paired Sample t-Test which aims
to determine the difference in the pretest and
posttest scores. The 2-tailed significance value
obtained from table 8 is 0.048 which indicates
that there is an increase in cognitive knowledge
because it has a 2-tailed significance value <0.05.
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Table 8. Paired Sample t-Test Cognitive

Knowledge

. Average Paired
Kcn Oo?/CIIg(;/gee Value Sample
Pretest Posttest t-Test

Cl 19 20 0.048

C2 6 21 0.048

C3 8 20 0.048

C4 3 12 0.048

The test of the effectiveness of the
implementation of the developed Student
Worksheet got a cognitive knowledge N-Gain
score of 0.93 which means that students'
cognitive knowledge on thermochemical material
is included in the high category. If it is converted
into percentage form, it is 93% classified as
effective criteria which can be seen in table 9.

Table 9. Cognitive Knowledge N-Gain Test

Results
Cognitive N- -

Knowledge Gain Criteria
C1 1.00 Effective
C2 1.00 Effective
C3 1.00 Effective
Effective

C4 0.71 Enough

Average 0.93 Effective

Critical Thinking Skills

There are 4 indicators of critical thinking
skills used in this study, namely 1) providing
simple explanations: focusing questions, 2)
setting strategies and tactics: determining an
action, 3) building basic skills: observing and
considering observation reports, 4) providing
explanations further: identify assumptions, 5)
provide conclusions to make and determine the
results of conclusions [30].

The normality test on the data from the
pretest and posttest critical thinking skills is
presented in table 10.

The significance value obtained from table
10 is 0.920. This indicates that the data is
normally distributed > 0.05. Then the data was
tested using Paired Sample t-Test which aims to
determine the difference in pretest and posttest
scores listed in Table 11. The 2-tailed
significance value obtained from the Paired
Sample t-Test test on each indicator is 0.003. This
shows that there is an increase in critical thinking
skills because it has a 2-tailed significance value
<0.05.

The effectiveness test of the implementation
of the developed Student Worksheet got an N-
Gain score for critical thinking skills of 0.79. This
means that students' critical thinking skills are
included in the high criteria. After that, it was
converted into percentage form and 79% was
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categorized as effective. The results of the N-
Gain test of cognitive knowledge and critical
thinking skills can be seen in table 12.

Table 10. Normality Test of Students' Critical
Thinking Skills
One-Sample Kolmogorov-Smirnov Test
Unstandardized

Residual
N 5
Normal mean .0000000
Parameters  Std. 7.71333333
ap Deviation
Most Absolute 247
Extreme Positive .159
Differences negative -247
Kolmogorov-Smirnov Z 552
asymp. Sig. (2-tailed) .920
Table 11. Paired Sample t-Test Critical Thinking
Skills
Average Paired
Indicator Value Sample

Pretest Posttest t-Test
3.1 5 0.003

Give a simple
explanation

Set strategy and
tactics

Building basic
skills

Prowde. further 05 39 0.003
explanation

Giving conclusion 0.5 2.4 0.003

2.1 4.7  0.003

0.5 45 0.003

Table 12. N-Gain Test Results for Critical
Thinking Skills

Indicator N- Kriteria

Gain
Give a  simple )05 Effective
explanation

Set strategy and tactics  0.90 Effective
Building basic skills 0.89 Effective

Provide _ further 0.76 Effective
explanation
Giving conclusion Effective
0.42
Enough
Average 0.79 Effective

Learning with CTL can improve student
learning outcomes as in Simangunsong, N.S.D's
research [31] which obtained an average N-Gain
score of 72% with effective criteria.

Fitriah, U.N. [14] said that after being given
a CTL-oriented Student Worksheet, it could
improve students' critical thinking skills by
increasing the N-Gain score of 80% in the very
high category. In developing the intellectual
potential of students, CTL learning can be used to
improve critical thinking [26]. Critical thinking

components  which include interpretation,
analysis, and inference can help students find
concepts in learning activities that include
practicum and teach the CTL approach in the
form of inquiry and ask questions at the
interpretation stage; inquiry, community learning,
and reflection at the analysis stage; and inquiry
and constructivism at the inference stage [14].

Responsibility

The data from the responsibility attitude
questionnaire aims to determine the responsibility
score of students. The indicators used can be seen
in table 13 which is also used by Ulfa, D. [32]
who obtained the result of responsibility of
74.5%.

Table 13. Responsibility Attitude Indicators

No Indicator

1  Can explain the reason for the study he
did

2 Do your own work with pleasure

3 Have a strong interest to pursue in
learning

4 Having a sense of responsibility is
closely related to achievement in school

The results obtained from the responsibility
attitude questionnaire can be seen in Figure 4.

90%
85%
80%
75%
70%
1 2 3 4

Indicator

PERCENTAGE OF
RESPONSIBILITY

Figure 4. Results of the Responsibility Attitude
Questionnaire

Based on Figure 4, it can be seen that the
students of class XI IPA MA Nurut Tagwa have a
very good attitude of responsibility with an
average score of 87% because they get an
achievement percentage of >80%.

The development of Student Worksheet as
teaching material to improve students' critical
thinking skills become an alternative choice for
learning to make learning more meaningful,
accompanied by the attitude of students who are
full of responsibility, which is an important thing
to do.

CONCLUSION

The conclusion from the research that has been
done is that the Student Worksheet Contextual
Teaching and Learning (CTL) approach to train
students' critical thinking skills on thermochemical
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material is feasible to use. Student Worksheet
received an assessment by the validator 87% with a
very valid category. Student Worksheet obtained the
results of activities and student responses of 88% in
the very practical category. Learning outcomes in
practicing cognitive knowledge and critical thinking
skills which are marked by an increase in pretest and
posttest scores on the N-Gain test obtained a
cognitive ability score 93% and a critical thinking
skill score of 79% with an effective category.
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