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Abstract: This study aims to produce teaching materials in the form of CTL-based
worksheets for class XI at Senior High School. The method used in this research is the method
of development. The initial stage is an analysis of the teaching materials used by teachers at
school. Before being tested on class XI students, the worksheets were validated by experts as
well as physics teachers and students at Senior High School 1 Gunung Tuleh. After being
validated, improvements were made according to the suggestions given. The average results
of the validation of learning experts, physicists, and linguists were 0.77, 0.90, and 0.81 from
all aspects. The practical value of teachers and students is 79.68 and 87.43 with the valid
category. After testing the validity and practicality of the physics learning videos, the results
of the effectiveness test of the learning videos were obtained to measure students' critical and
creative thinking skills. The average N-gain values are 0.22 and 0.26. With the overall results
obtained, it can be concluded that the contextual-based worksheets that have been developed
are suitable for use in learning activities.
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Introduction 21st Century learning is learning that requires

The 2013 curriculum is a curriculum that is
applicable and implemented in schools today. The 2013
curriculum is a development and refinement of the
previous curriculum to respond to various internal and
external challenges. This is in accordance with the
explanation of the Minister of Education and Culture of
the Republic of Indonesia (Mendikbud RI) regarding the
development of the 2013 Curriculum, teachers are
expected to be information literate, media literate,
learning resources and ICT literate. The 2013 curriculum
aims to prepare Indonesians who can be obedient,
productive, creative, innovative, and effective
individuals (Astra, et al., 2015). The 2013 curriculum has
a changing impact on the learning process of the 21st
century.
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students to have the skills or competencies that need to
be possessed to face the development of this
globalization era. The 21st century is an era where the
most prominent factors are thoughts and knowledge of
both individuals and organizations (Cintamulya, 2012).
In this 21st century, education has an important role in
shaping the character and morals of the Indonesian
nation (Putri, et al, 2018). Various challenges that must
be faced in this 21st century include globalization,
technology, migration, international competition,
market changes, environmental challenges, and
international politics (Mahanal, 2014). This can be seen
from the implementation of the 2013 curriculum which
is in line with the development of the 21st century
(Ramdani, A, et al, 2019). In the 2013 curriculum,
learning activities use a scientific approach, which is
recommended to use the inquiry learning model,
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discovery learning, problem-based learning, and
project-based learning as written in Law No. 22 of 2016
concerning process standards. The contextual approach
guides students to be actively involved in learning
activities to demonstrate their abilities (Hasanah, et al.,
2020).

The contextual approach is also known as the CTL
approach, which helps students to connect the material
being studied with facts that exist in everyday life
(Khaerunnisa, et al., 2020). Contextual is a learning
process that helps teachers to convey learning material
with real situations and encourages students to organize
scientific approaches and apply them in everyday life.
Contextual is a learning concept that helps teachers link
the material they learn to students' real-world situations
and encourages students to make connections between
their knowledge and its application in everyday life by
involving seven components of effective learning,
namely: constructivism, finding, asking, the learning
community, modeling, reflection, and actual assessment
(Smith, 2010). This is in accordance with the opinion of
Kaymakci, (2012) that contextual learning is a learning
concept that encourages connecting the material being
taught and students' real situations.

Contextual learning allows students to connect
the content of teaching materials with the real-life
context of students to achieve learning goals (Susialita,
2016). Where students learn through experience not by
memorizing. Knowledge is not a collection of facts and
concepts that are immediately accepted but something
that must be constructed by students (Jauhari, 2011).
Contextual learning has been widely used in physics
subjects (Fadhilah, et al., 2016). Because learning physics
will be more meaningful if students learn from their
experiences and not only know. In addition, with the
times, the way students learn will change according to
the development of the world of education (Pineda,
2020). The contextual learning approach does not use the
teaching and learning process but uses learning
terminology (Asrizal, et al, 2018). To support the
achievement of learning objectives and be able to guide
children to learn according to a scientifically based
approach or model or to apply scientific steps, teaching
materials are needed.

Teaching materials are learning tools used by
teachers that contain material and are systematically
arranged to encourage students to learn (Ifdhal, 2013).
The use of teaching materials has a very large role in
learning activities. One of the teaching materials is used
to help teachers deliver learning material and create
student-centered learning. In addition, teaching
materials replace the role of the teacher in learning
activities so that it helps students to be actively involved
and allows students to learn on their own according to
their abilities and interests (Al-Adiyah, et al, 2018).

Teaching materials that are good for use in
learning activities are teaching materials that are easy to
understand and can increase the desire to learn.
Designing teaching materials is one of the steps to
deliver learning material so that students can easily
accept the material presented (Khasanah, B, U, et al,
2019). In teaching materials, there is information to
achieve certain goals (Budiarso, 2016). Therefore, we
need a teaching material that is more interesting and can
make it easier for students to learn and absorb all the
information contained in teaching materials so as to
create effective and innovative learning. Innovative
learning can change the educational paradigm from
teacher-centered learning to student-centered (Bustami
& Corebima, 2017; Karim et al., 2018). Teaching
materials are usually compiled by teachers or instructors
from several learning sources (Desnita, et al., 2014). One
of the teaching materials that can help students to be
actively involved in learning activities is worksheets
(Puspita, et al., 2017).

Worksheets are one of the teaching materials that
can assist teachers in delivering learning materials.
Student Worksheets are a learning resource that can be
developed by teachers as facilitators in learning
activities (Nilawati, et al., 2017). Student Worksheets are
printed teaching materials used by teachers to help
students acquire knowledge, skills, and values, by
involving students in effective learning to achieve
learning goals (Kaymakci, 2012). In addition, worksheets
are also printed teaching materials in the form of sheets
of paper containing material, summaries, and
instructions for carrying out tasks that must be done by
students, which refer to the basic competencies achieved
(Sugiyono, 2017). So, worksheets are printed teaching
material in the form of sheets containing a summary of
the material and assignments that will be done by
students according to the basic competencies to be
achieved. Worksheets in accordance with student needs
are oriented to basic competencies, train students to be
active and independent, make it easier for students to
understand the material provided, are concise and rich
in tasks to practice and are suitable for use (Wildan, et
al., 2016).

The structure of the worksheets in general
consists of the title of the material, study instructions,
competencies to be achieved, supporting information,
tasks, and work steps (Depdiknas, 2006). The purpose of
using worksheets is to increase student activity in
learning activities. The worksheet is a learning resource
that can be developed by teachers as facilitators in
learning activities (Nilawati, et al., 2017). Worksheet
makes learning more meaningful (Isnaningsih, 2013).
Previously, the research team had developed contextual-
based physics learning videos. However, in reality,
videos have not been able to produce maximum impact
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if they are not equipped with worksheets. So this
research aims to develop contextual-based worksheets
that can maximize the function of contextual-based
physics learning videos in meeting learning needs and
facilitating the achievement of high school physics
competencies in class XI.

To obtain quality worksheets, validation is first
carried out. A learning device developed is said to be of
high quality, if it meets the valid, practical, and effective
criteria (Nieven, 2010). Learning devices are said to be
valid if there is a consistent relationship between each
component of the learning device developed with the
characteristics of the applied learning model (Asikin &
Cahyono, 2008), it is said to be practical if the device is
easy and can be implemented, and it is said to be
effective if the learning objectives can be achieved
through the use of developed learning tools (Nieveen,
1999). Thus, the validity, practicality, and effectiveness
of learning tools are very supportive in creating
conducive learning and achieving the expected results.

Method

The population is the subject or object determined
by the researcher and has certain qualities and
characteristics to conclude and study (Sugiyono, 2017).
The subjects of this study were 5 experts as validators,
namely physics lecturers at Padang State University.
Meanwhile, the object/research sample is the validity
test, practicality, and effectiveness of contextual-based
worksheets. This type of research is development
research (Educational Research and Development),
namely a research method used to produce educational
products and to test the effectiveness of these products
(Sugiyono, 2017). The model used in this development is
the ADDIE development model. According to Tegeh, et
al, (2014) that the ADDIE model is developed
systematically and rests on the theoretical foundation of
learning  design. This model is structured
programmatically with systematic activities to solve
learning problems related to learning resources that are
in accordance with the needs and characteristics of
students. The ADDIE model consists of five stages,
namely: 1) analysis, 2) design, 3) development, 4)
implementation and 5) evaluation (Riduwan, 2009).

To test the quality of the physics learning
worksheets, validity, practicality, and effectiveness
instruments are needed. The worksheets validation was
carried out by 5 validator lecturers who were experts in
their fields. 3 learning expert lecturers, 1 physics expert
lecturer, and 1 linguist lecturer. To see the practicality of
using instructional videos in the learning process,
practical instruments are needed. The practicality
instrument is divided into 2 sets, namely the teacher
practicality instrument and the student practicality

instrument. Both of these instruments were assessed by
teachers and students. While this effectiveness
instrument is needed to see to what extent the
effectiveness of learning worksheets in the learning
process using instruments, namely instruments of
critical thinking skills and creative thinking skills.

The validity of the learning worksheets that have
been made can be seen from the validity sheets filled out
by learning experts and physicists. Analysis of the
validity of the product was carried out using descriptive
statistics depicted in graphs. Weighting was carried out
based on the Likert scale. According to Sugiyono (2017),
"the Likert scale is used to measure the attitudes,
opinions, and perceptions of a person or group of people
about social phenomena". With a Likert scale, the
variables to be measured are translated into variable
indicators. Then these indicators are used as a starting
point for arranging instrument items which can be
statements or questions. The answer to each instrument
item using the Likert scale has a gradation from very
positive to very negative which is expressed as follows:
score (5) for very good answers, score (4) for good
answers, score (3) for sufficient answers, score (2) for
poor answers, and a score of (1) for very poor answers.

To find out the value obtained by dividing the
score obtained by students by the maximum score, and
multiplying by 100. Systematically, the value of each
indicator is determined from the equation:

score obtained % 100%
total score
The validity category is based on Aiken's V coefficient.
The validity value is given by using the Aiken's V
formula, namely:

Score =

po_ES
[n(c - 1)]

Where:
s=r-lo
Information:
lo = the lowest number of validity assessments
c = the highest number of validity assessments
r = the number given by the validator
n = number of validators

The validity category of the products developed
according to Azwar (2015) can be seen in Table 1.
Table 1. Category of Validity

Score Criteria
>0.6 Valid
<0.6 Invalid

Source: Azwar (2015)

For the practicality of the learning video, it is seen
from the practicality sheet of the teacher and student
participants. To find out the value obtained by dividing
the scores obtained by students by the maximum score,
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and multiplying by 100. Systematically the value of each
indicator is determined from the equation:

score obtained
Score = X 100
total score

Based on the final value obtained, the practicality
criteria for learning videos can be determined based on
a modified interval scale from Azwar (2015), which is
shown in Table 2.

Table 2. Product Practicality Categories

Interval Category
>61-100 Practical
<61 Not practical

Source: Modification Azwar (2015)

The product practicality ranges that can be
continued to the dissemination stage are products that
are in the practical category with a range of 61 - 80 and a
very practical category with a range of 81 - 100.

Whereas the analysis of the effectiveness of the
use of instructional videos is obtained based on the
results of measuring critical thinking skills. Analysis of
the effectiveness of using the product was carried out
using the t-test.

. Xq—po
Sd/ Vn
with

n

1 ., (ZD)*
n—1 123 - ] }
Information:

D = Difference X; and X3
n = number of data
Sd = standard deviation of d

X, =

and

S5, =

T
|
|

Result and Discussion

The ADDIE model is an instructional process that
consists of five phases, namely analysis, design,
development, implementation, and evaluation. The
stages of the ADDIE Model are implemented as follows:
1. Analysis
a. Preliminary Study Analysis

Based on interviews that were conducted at 7
schools in West Sumatra regarding the media and
teaching materials used by teachers at school, it was
obtained data that the teacher said the media commonly
used in schools when learning physics was PowerPoint
media, but some teachers used video media. According
to the teacher, learning media is very important to use in
learning physics, but the use of media in school learning
has not been implemented properly because of the many

obstacles faced such as limited time for implementing
the learning process and the limitations of media in
school. So that the learning material described by the
teacher to students is only fixated on the textbook. Only
some teachers use media and teaching materials during
the learning process. 46.1% of teachers use worksheets
during the learning process, 9.2% of teachers use
modules and 9.3% of teachers use encyclopedias, while
other teaching materials such as dictionaries, reference
books, and enrichment books are not used by the teacher
at all during learning activities.

Based on previous surveys conducted by Navis, et
al., 2019, the results showed that the implementation of
scientific activities required by the 2013 curriculum had
not been carried out optimally with an average value of
52% and the availability of learning media had not yet
received adequate fulfillment facilities. The second
problem that is obtained is the availability of media,
resources, and teaching materials that are less than
optimal to support the learning process. This can be seen
from the percentage of media availability, sources, and
teaching materials obtained. Where the percentage of
learning using appropriate media, sources, and teaching
materials is 35%.

b. Curriculum Analysis

The curriculum analysis was carried out by
reviewing the applicable curriculum at the school where
the research was carried out, namely the 2013
curriculum. In this analysis, the curriculum used for
Senior High School class XI was reviewed. The
Competency Standards for Graduates (SKL) as outlined
in Permendikbud No. 20/2016 describe Core
Competencies (KI) and Basic Competencies (KD) that
students must achieve during the learning process.

c. Material Analysis

The material analysis was carried out to
determine the concepts of subject matter in accordance
with the applied KI and KD. Teaching materials contain
relevant facts, concepts, principles, and procedures
written in the form of points in accordance with the
formulation of competency achievement indicators. The
material analysis aims to help teachers identify things
that are fundamental to the knowledge and skills being
taught and make it easier for students to master basic
competencies.

d. Analysis of Teaching Materials

The analysis of teaching materials was carried out
to see the availability of physics teaching materials for
class XI Senior High School in seven schools. The
teaching materials analyzed consist of textbooks,
modules, worksheets, handouts, dictionaries,
enrichment books, and reference books. The teacher is
given a questionnaire to fill in the availability of learning
media used at the school.

2. Design
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The design stage includes several worksheets
development plans including several activities, namely
the preparation of worksheets in contextual-based
learning by examining core competencies and basic
competencies to determine learning material based on
facts, concepts, principles and procedures, allocation of
learning time. Designing scenarios for learning or
teaching and learning activities. Develop instruments
that will be used to assess the worksheets developed.
The instrument is prepared by taking into account the
aspects of the worksheets assessment, namely the
aspects of content feasibility, presentation feasibility,
language feasibility, and graphic feasibility. The
instrument was arranged in the form of an instrument
for the validity of the student worksheets assessment
and the practicality assessment for the student and
teacher worksheets. Furthermore, the instruments that
have been prepared will be used to validate the
worksheets.

3. Development

At this stage, the development of the worksheets

is carried out according to the design. After that, the

Table 3. Summary of Validator Suggestions

worksheets will be validated by experts, teachers, and
students. In the validation process, the validator uses
instruments that have been prepared in the previous
stage. Validation is done to assess the validity of content,
construct, and language. Validators are asked to provide
an assessment of the worksheets developed based on the
points of the worksheets feasibility aspects and provide
suggestions and comments regarding the worksheets
which will later be used to improve the worksheets
improvement. Validation is carried out until finally the
worksheets are declared feasible to be implemented in
learning activities. At this stage, the researcher also
analyzes data on the results of the worksheets
assessment obtained from the validator. This is done to
get the validity value of the worksheets. When the
validator lecturer validates the contextual-based
worksheets, some suggestions are submitted by the
validator. In brief, the validator's suggestions are
presented in Table 3.

Aspect Indicator Before the Revision After the Revision
Construction ¢ Clarity of purpose 1. Give the worksheets a bright 1. Changing the bright
Feasibility / e Interaction (giving stimulus background. background on the worksheets
Serve and response)

e Motivate students and 2. Provide an attractive type of . Change the size and type of
increase creativity writing that is pleasant to see writing on the worksheets.
e Stages of problem-solving in and an appropriate size of
worksheets writing so that the
o Contextuality worksheets are easy to read.
o Improve students' 4C skills
and Problem Solving 3. Enter the Problem Solving . Include problem-solving
e Systematics learning steps in the learning steps in the

Material/ o The suitability of the material worksheets. worksheets.

Content substance on each topic .

Feasibility o Information exploration 4. Add.Home, NexF, and . Addling Home, Next and

e Contextuality of materials and Previous menus in the Previous menus in the
examples worksheets so that users can worksheets.
e The accuracy of supporting easily use the W(.)rksheets.
information Changing the bright
o Example accuracy background on the
o [llustration and video worksheets.
accuracy
e Accuracy of symbols
o Number/value/measure
accuracy
Language o Legibility
Eligibility e Clarity of information

Conformity with the rules of
good and correct Indonesian

Based on the suggestions from the validator listed
in Table 3, improvements have been made so that they
produce valid contextual-based worksheets that can be

used in learning activities. The results of the learning
expert validator's assessment after improvements to
contextual-based worksheets can be seen in Table 4.
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Table 4. Results of Contextual-Based Student Worksheet Validation According to Learning Experts

No Component Percentage of Validators
1 2 3

1  The objectives presented in the worksheets are in accordance with Basic Competencies. 0.75 1 0.75

2 Learning activities presented in the worksheets can foster student interaction. 0.90 0.75 1

3 The material presented in the worksheets can foster student motivation. 1 0.75 0.75

4  The learning activities presented in the worksheets can increase student creativity. 0.75 0.75 0.50

5  The learning activities presented in the worksheets foster students' curiosity 0.90 0.75 0.50

6  Learning activities in the worksheets provide experiences in defining problems. 1 0.50 0.75

7  Learning activities in the worksheets provide experience in formulating problems. 0.75 0.75 0.75

8  Learning activities in the worksheets provide experience in collecting data and analyzing  0.75 0.75 0.50
data.

9  Learning activities in the worksheets provide experience in formulating conclusions and 1 0.75 0.75
solutions.

10  The learning activities presented in the worksheets can verify conclusions and solutions. 0.75 0.75 0.75

11  Learning activities refer to context videos found in insightful sessions. 0.75 0.75 1

12 Learning activities refer to context videos contained in group study sessions. 1 0.50 1

13 Learning activities refer to context videos contained in self-study sessions. 1 0.75 1

14  The learning activities presented in the worksheets can train students' critical thinking 1 0.75 0.50
skills.

15 The learning activities presented in the worksheets can train students' creative thinking 0.85 0.75 0.50
skills.

16  The learning activities presented in the worksheets can train students' collaboration skills. 1 0.50 0.75

17  The learning activities presented in the worksheets can train students' communication 1 1 0.50
skills

18  The learning activities presented in the worksheets can practice problem-solving skills 0.85 0.50 0.75
scientifically.

19  Presentation of worksheets is arranged systematically, starting from the title, learning 0.90 1 0.75
instructions, competencies achieved, supporting information, learning activities, answers
to examples of cases, assessments, and bibliography.

Average 0.84 0.74 0.72

Average of V 0.77

Based on Table 4, it can be seen that all indicators  activities with valid categories. The results of the

of student worksheet assessments are in the valid contextual-based student worksheet validation
category with the average result of the validation of according to physicists can be seen in Table 5.
learning expert worksheets being 0.77. In other words,
contextual-based worksheets can be used in learning
Table 5. Results of Contextual-Based worksheets Validation Analysis According to Physicists
No Component Percentage

1 The substance of the material presented in the worksheets is in accordance with the topic. 1

2 Examples of questions that are presented in the worksheets according to the topic. 0.75

3 The learning activities presented in the worksheets can be used for exploration. 0.75

4 The material substance presented in the worksheets is related to daily events. 1

5 Examples of questions that are presented in the worksheets are related to everyday events. 0.75

6 Supporting information presented in the worksheets according to the topic. 1

7 Daily events are presented in material substance according to the topic. 0.75

8 Daily events are presented in sample questions according to the topic. 0.75

9 The illustrations are used according to the topic. 1

10  Records of events discussed according to the topic. 1

11 The symbols in the worksheets are presented according to the topic. 1

12 The numbers/values/measurements in the worksheets are presented according to the topic. 1

Average 0.90

Based on Table 5, it can be seen that all indicators  category with the average result of the validation of the
of student worksheet assessment are in the valid physics expert's worksheet is 0.90. In other words,
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contextual-based worksheets can be used in learning
activities with valid categories. The results of the
contextual-based  student  worksheet validation
according to linguists can be seen in Table 6.

Table 6. Results of Contextual-Based Student Worksheet
Validation According to Linguists

No Component Percentage

1  Thelanguage used in the worksheets 1
is easy to understand.

2 The language used in the worksheets ~ 0.75
is short and concise.

3 The language used is in accordance 0.75
with the correct Indonesian rules.

4  The language used is the standard 0.75
language.

Average 0.81

Based on Table 6, it can be seen that all the
worksheets assessment indicators are in the wvalid
category with the average result of the validation of the
physics expert's worksheets is 0.81. In other words,
contextual-based worksheets can be used in learning
activities with valid categories.

After the validity test of the worksheets was
carried out, a practicality test was also carried out by
teachers and students. This practicality test aims to see if
this worksheet is practical to use in the learning process.
The results of the teacher practicality test can be seen in
Figure 1.

Percentage of Teacher Practicality
100

80

80,53 77,67

60
40
20

Convenience Effectiveness Usefulness Attractiveness

Figure 1. Results of Analysis of Practicality of Using
Contextual-Based Worksheets According to the Teacher

Based on Figure 1, it can be seen that the average
value of all indicators of practicality assessment of
student worksheets by the teacher is 79.68 which is in the
valid category. The results of the student practicality test
can be seen in Figure 2.

Percentage of Student Practicality
100

80 87,38
60

40
20

Convenience Benefits Attractiveness

Figure 2. Results of Analysis of Practicality of Using
Contextual-Based Worksheets According to Students

Based on Figure 2 it can be seen that the average
value of all indicators of practicality assessment of
student worksheets is 87.43 which is in the valid
category.

4. Implementation

Implementation is limited to schools designated
as research sites. At this stage, the researcher provides
practical instruments to teachers and students that
contain statement items about the use of student
worksheets in learning. This is done to obtain data
related to the practical value of using worksheets. In
addition, teachers and students are also asked to
comment on the worksheets assessed by teachers and
students. after that, the teacher conducts the lesson with
the help of the worksheets that have been developed. At
the beginning of learning, students were given pretest
questions to measure students' critical and creative skills
in learning physics. After the learning process is
complete, students are also given posttest questions to
see the level of effectiveness of using the developed
worksheets. The results of the analysis of the pretest and
posttest assessments of critical and creative thinking
skills can be seen in Tables 7 and 8.

Table 7. Results of the Pretest and Postest Assessment of
Critical Thinking Skills

No Component Percentage Percentage
of Pretest of Posttest
Provide an explanation
1 Identifying Questions ~ 51.7 58.3
2 Suggest Answers 56.7 62.5
Conclude
3  Give a conclusion 49.2 75.8
Provide further explanation
4 Defines the terms 35 40
used in learning
Average 48.1 59.2

Based on Table 7, it can be seen that the average
value of the pretest and posttest assessment indicators
for critical thinking skills is 48.1 and 59.2 which are in
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the valid category. The results of the analysis of the
pretest and posttest assessments of creative thinking
skills can be seen in Table 8.

Table 8. Results of the Pretest and Postest Assessment of
Creative Thinking Skills.

No Component Percentage Percentage
of Pretest of Posttest
Smoothness
1 Have an answer to a 68.3 733
problem
Originality
2 Provide unique/ 51.7 75
unusual/rare answers
Elaboration
3 Generate broad ideas 458 53.3
Average 55.3 67.2

Based on Table 8, it can be seen that the average
value of the pretest and posttest assessment indicators
for creative thinking skills is 55.3 and 67.2 which are in
the valid category. The data on the increase in students
'pretest and posttest scores were used to determine
students' critical and creative thinking skills. The
average value of students' critical and creative thinking
skills can be seen in Table 9.

Table 9. Average Student's Critical and Creative

based physics learning video is suitable for use in
learning activities at school.
5. Evaluation

At this stage, the researcher made the final
revision of the worksheets developed based on the input
obtained from the practicality assessment of teachers
and students. It is intended that the worksheets
developed is truly appropriate and can be used by a
wider school.

Conclusion

Based on the analysis of the results of the
worksheets validation assessment with learning expert
lecturers, physicists, and language experts, it shows that
contextual-based worksheets are valid for use in
learning activities. It was obtained that the average
assessment of the learning expert's worksheets was 0.77,
the average result of the physics expert's assessment was
0.90 and the average result of the linguist's assessment
was 0.81. In addition, the average results of the
practicality assessment of student worksheets by
teachers and students are 79.68 and 87.43, in other
words, student worksheets can be used in learning
activities. Meanwhile, based on the results of the
effectiveness test carried out at Senior High School 1

Gunung Tuleh to determine the effectiveness of learning
activities using worksheets by training students 'critical
and creative thinking skills at the time of learning

activities, it was obtained that the average N-gain value
of students' critical and creative thinking skills was 0.22
and 0.26.

Thinking Skills
Assessment Average Category
Aspects Pre- Pos- Gain  N-gain

test  test
Critical 481 59.2 51.85 0.22 Low
Thinking
Skills
Creative 553 672 4473  0.26 Low
Thinking
Skills
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