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Abstract

Learning tools are a set of teaching aids in teaching that each part of the device has an interrelated relationship.
In its application, teachers must develop learning tools that are tailored to the needs of students, especially
students' creative thinking skills. One of the methods that can be used to overcome these problems is to use
learning tools oriented Industrial Revolution 4.0. The purpose of this research was to compile the design of
Biology learning tool which is oriented Industrial Revolution 4.0, to find out validity, practicality and
effectiveness of the learning device products that have been developed on animal tissue material in class XI. The
development procedure used refers to the development model by Borg and Gall. Validity and practicality
analysis techniques in this study used percentage descriptive techniques, while the effectiveness was by seeing
an increase in the gain score from the results of students' pretest-posttest. The validity of the learning tools
produced was categorized as very valid. The learning tools produced are also very practical. The effectiveness
of learning tools that have been developed from the results of the N-Gain pretest and posttest of students are

very effective.
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1. Introduction

In education, there are many problems occur related to teaching and learning activities in schools. Problems that
occur in schools are usually problems related to teachers and students in the learning process. The learning
process is one of the important elements to achieve success in learning process [25]. Problems that occur in the
learning process of teachers because there are still many teachers who are confused or lost direction because
they do not have learning tools as a reference to carry out the teaching and learning process. Daily teaching and
learning activities cannot be separated from the relevant components of learning tools, namely, syllabus, lesson
plan, teaching materials, teaching media, student worksheets, and evaluations. Therefore, the learning tools
provide guidance that contains the steps that must be done by a teacher in the learning process. However, the
existing learning tools are mostly incompatible with the model used by the teacher in delivering the learning
material. Therefore, teachers are expected to have skills in developing learning tools that will be used in
accordance with the creativity of each teacher in compiling and developing learning tools [24]. In addition, by
developing owned by the teachers will provide the ability to develop teaching techniques and become the basis
for designing better tools. The development of learning tools must also be adjusted to current development so
that students can more easily understand and increase the competitiveness of students. The competitiveness of
students in the 21st century can be related to the industrial revolution 4.0 where innovation competition is very
visible even in the learning process. In the era of the Industrial Revolution 4.0, teachers must be able to answer
it with new literacy skills with aspects of data literacy, technological literacy, and humanism/human resources.
One of the ways to realize human resources in accordance with the era of the industrial revolution 4.0 is by
using the 4C strategies (Creative, Critical Thinking, Communicative, and Collaborative) which are applied in
the learning process. Demands that must be fulfilled by human resources in the Industrial Revolution 4.0 era can
innovate through creative thinking to solve problems. Creative thinking is the ability to think that starts from the
sensitivity of a problem that must be faced and must be resolved. Creative thinking arises from the creativity of
students which is an ability to produce something new or new ideas in dealing with a problem. Aware of the
importance of creativity in solving problems, teachers are expected to design learning methods and approaches
that can develop students' creativity but before that, the teacher must know the extent of creativity owned by
students by asking students to solve problems that not only focus on one solution but also several solutions.
Therefore, it is very important to measure how creative thinking skills possessed by students, especially creative
thinking skills in every aspect, so that teachers can recognize the potential of each student and can determine the
right method for developing students' creative thinking skills in every aspect. In fact, the teachers still have not
developed the learning tools they have, this can be proven by the result of observations at SMA Negeri 1
Samarinda, SMA Negeri 1 Muara Badak, SMA Advent, SMA Negeri 2 Sangatta Utara, and SMA Yabis
Bontang. The result of observations made on Biology teacher in sample schools, the teacher still has not tried to
develop learning tools related to the development of students’ creative thinking skills. The obstacles faced by
teachers in using the learning model is that they are less able to adapt the learning model to the conditions of
their students who have variety of skills in school. The teacher also ensures that students' creative thinking skills
are still lacking in the learning process, can be seen from students who have not been creative and have not been
active to ask questions and answers during the learning process because students lack understanding of the

learning material. Such difficulties will not be faced by the teachers in the class during the learning process if
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the teaching component is well prepared. Based on the background of the study, the researcher has tried to
develop learning tools using strategies based on learning models to improve the results of creative thinking
skills in Biology lesson at SMA Negeri 1 Samarinda, SMA Negeri 1 Muara Badak, SMA Advent, SMA Negeri
2 Sangatta Utara, and Yabis Bontang High School.

2. Materials and Methods

2.1 Research Subjects

The research subjects were 60 SMA Negeri 1 Samarinda students, divided into 3 classes where in the product
trial two classes were used and 1 class was used for the trial. In the trial product class 1 will be used as a control
class with teacher treatment and learning devices owned by the teacher will be used in the class, other than that
1 other class will be used by researchers and the device developed by researchers is used in this class. The
product trial results in the form of teacher's class pretest and posttest will be compared with the results of the
research class pretest and posttest. Furthermore, the use of the trial will be used to assess the effectiveness of
learning devices using 1 class, where the teacher will teach with tools that have been developed by researchers,
the results of the use of trials in the form of pretest, posttest of students and student questionnaire responses.
Pretest and posttest will be analyzed using the percentage increase, while the questionnaire responses of students
will be taken into consideration to improve learning tools. In addition, the subject of this study was a Biology
teacher at Samarinda State High School. This Biology subject teacher will provide responses and input to the

learning tools developed by filling in the teacher's questionnaire responses.

2.2 Objects

The object of research in this study is the validity, practicality and effectiveness of the learning tools developed.

2.3 Development Research Model

The research method used in this research was Research and Development (R&D) based on Borg and Gall [7].
This method is used to fulfill research objectives, namely to design and develop problem-based instruction
learning models by assessing the validity/quality, practicality and effectiveness in the learning process of
Biology for students in class XI.
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Figure 1: Development of Borg and Gall
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There were 3 methods of data analysis techniques in this study to get results, namely assessing the validity and

quality of learning tools, the practicality of learning tools when used, and the effectiveness of the device.

2.4 Validity of learning tools

Data to assess the validity of learning tools by experts was obtained from a validation questionnaire by learning

experts, material experts and language experts. This data analysis is carried out in the following stages:

a. Calculate the average total score of each expert validation assessment by using descriptive percentage

techniques [32] with the formula:

Number of respondents’ answers
X 100%

Validity =
Ay Highest Scores x Number of Items x Number of Respondents

b. The results of the calculation of the validity of the learning tools (%), then it can be matched with the
range of percentages and the qualitative criteria of the validity test of the learning tools presented in
table 1.

Table 1: Range of percentage and Qualitative Criteria of Tools Validity Test by Experts

Value Scale (100%) Criteria

81,00-100 Very Valid
62,00-81,00 Valid
43,00-62,00 Valid Enough
25,00-43,00 Invalid
<25,00 Very Invalid

2.5 Practicality of Learning Tools

The practicality of the learning tool was obtained from the questionnaire responses of students to the device that
has been developed and tested at the school. Data analysis was conducted as in the validity analysis of learning
tools by experts, but in this analysis aims to determine the responses of teachers and students so that data can be
obtained whether the device is easy to use or not to be applied in the learning process. In each statement were
scored according to the form of the statement, then the total score of the assessment results were analyzed with

the following stages:

a. Calculate the total score of students” answer by using the formula:

) Number of scores obtained
Practical = - X 100%
Maximum number of scores

b. Convert the score obtained into qualitative criteria of tools practicality from student responses with a

table reference adapted from [32] as presented in table 2.
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Table 2: Range of Percentage and Qualitative Criteria of Tools Practicality Test by Students

Percentage Range Qualitative Criteria

80,00% - 100% Very Practical
70,00% - 80,00%  Practical
60,00% - 70,00%  Practical Enough
50,00% - 60,00%  Not Practical
<50% Very Unpractical

2.6 The effectiveness of Learning Tools

The effectiveness of learning tools in the form of an assessment of students' pretest and posttest of the eight
questions in the form of essays and to find out whether there is an increase in students' creative thinking skills, it
is necessary to see the percentage of improvement through the results of the pretest and posttest in the

experimental class. To find out the N-gain, the following formula from Arikunto is used [21]:

_ Y postest — ), pretest
9= > Maks — ). pretest

X 100%

Table 3: Normalized Gain Criteria

Percentage Range Qualitative Criteria

0,70<g<1,00 High

0,30<g<0,70 Is
0,00<g<0,30 Low
g=0,00 No Increase

-1,00<g < 0,00 Decreased

3. Results

In this study, the researcher measured the validation of learning tools assessed by experts, the practicality of
assessment questionnaire responses of teachers and students, and the effectiveness of the N-Gain pretest and

posttest.

3.1 Expert Validation

Validation of learning tools that have been developed is carried out by 3 experts namely: equipment experts,
material experts and language experts. In the validation process, the learning tools were revised with some

improvements, before being tested on the experimental class.
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Table 4: Validation Score by the Experts

1 Lesson Plan
2 Teaching materials
234 220 243
3. Student Worksheets
4 Evaluation
Average 92,20%

Based on table 4, the expert validation score obtained an average value of 92.20% which can be said that the
learning tools oriented Industrial Revolution 4.0 that have been developed are very valid to be used by teachers
and students as teaching materials and worksheets for students in the learning process. After the learning tool
has been stated that it is valid / feasible to use, then the learning tool can be used in the learning process in the

experimental class in product trials.
3.2 Practicality of learning tools oriented Industrial Revolution 4.0

Practicality test was conducted to assess the practicality of the use of tools that have been developed in the
learning process. The practicality assessment used the questionnaire given to the teacher to assess the learning
tools that have been developed (lesson plan, Teaching Materials, student worksheet and Evaluation) while the

questionnaire given to students is only to assess the teaching materials and student worksheet.
a. Teacher Questionnaire

Teacher questionnaire contains an assessment to assess the lesson Plan (RPP), Teaching Materials, Student

Worksheets (LKPD) and Evaluation and Assessment Instruments.

Table 5: Percentage of Teacher Questionnaire

1 SMAN 1 Samarinda 100%
2 SMA Advent Balikpapan 100%
3  SMAN 1 Muara Badak 91,67%
4
5

SMA Yabis Bontang 91,67%
SMAN 2 Sanggata 91,67%
Average 95,00% (Very practical)

From table 5, the percentage of teacher questionnaires to assess learning tools that have been developed is

95.00% which can be interpreted as very practical to be used in the learning process.

b. Student Questionnaire
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Student questionnaire contains an assessment to assess the Teaching Materials and Student Worksheets
(LKPD).

Table 6: Percentage of Student Questionnaire

1 SMAN 1 Samarinda 98,25%
2 SMA Advent Balikpapan 89,75%
3 SMAN 1 Muara Badak 84,49%
4  SMA Yabis Bontang 87,08%
5 SMAN 2 Sanggata 89,67%
Average 89,85 % (very practical)

From table 6, the percentage of student responses to the questionnaire evaluating the learning tools that have
been developed obtained a value of 89.85% which can be interpreted very practical to be used in the learning
process. From the results of the teacher questionnaire and student questionnaire analysis, it was concluded that it
was very practical because it had an average of above 80.00%. Learning tools are stated to be very practical
because teachers can understand the use of lesson plans in the learning process, teaching materials that have
been developed are easy to understand and their contents are interesting, student worksheets help teachers to
bring up creative thinking skills in students, and evaluation contains questions that are in accordance with
indicators of creative thinking skills. Meanwhile, the practicality assessment of students for teaching materials is
very interesting and helps in the learning process, for student worksheets it is also very interesting and helps to

direct students in working in groups and thinking creatively.
3.3 The effectiveness of learning tools oriented Industrial Revolution Orientation 4.0

The effectiveness of the learning tools that have been developed is assessed by conducting product trials and
usage trials by looking at the N-Gain obtained from the pretest and posttest which contains questions that
indicate creative thinking skills. Then, it was continued with the application test to see the effectiveness of the

learning tools that have been developed to be used in all schools.
a. Product trials

In product trials conducted at SMAN 1 Samarinda by using 2 classes, namely class XI MIPA 3 as a control

class and class XI MIPA 4 as an experimental class.

Table 7: Gain Value in Product Trial

1. Pretest and Posttest Control Class 0,54 Is
2. Pretest and Posttest Experiment Class 0,70 High
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In table 7, the product trial gain values used two classes, namely the control class and the experimental class. In
this product trial, the teacher taught using the learning tool that the teacher has in the control class while the
researcher taught using the learning tool that has been developed in the experimental class. In both classes,
Pretest and Posttest were given. Comparison of values before and after the learning process using N-Gain. The
results of the control class were 0.54 which can be said to be moderate, whereas for the experimental class it

was obtained 0.70 which can be said to be high.

b. Trial Usage

In the trial usage, this was done at SMAN 1 Samarinda using class XI MIPA 1 as a control class and class

XI MIPA 5 as an experimental class.

Table 8: Gain Value in Usage Trials

Pretest and Posttest in Control Class 0,54 Is

2. Pretest and Posttest in Experiment Class 0,76 High

In table 8, the gain value of the product trial used two classes, namely the control class and the experimental
class. In the trial of this product, the teacher taught using the learning tool that the teacher has in the control
class while in the experimental class the teacher taught using learning tool oriented industrial revolution 4.0 that
has been developed. In both classes, Pretest and Posttest were given. Comparison of values before and after the
learning process using N-Gain. The results of the control class were 0.54 which can be said to be moderate,

whereas for the experimental class it was obtained 0.76 which can be said to be high.
c. Deployment Test

The implementation test is carried out after the product trial and usage trial has received a high category N-

Gain value.

Table 9: Gain Value in Application Tests

1  Product Trial 0,70 High
2 Trial Usage 0,76 High
3 Application 0.77 High
SMA Advent Balikpapan ™
SMAN 1 Muara Badak 0,78 High
SMA Yabis Bontang 0,79 High
SMAN 2 Sanggata Utara High
0,77

Based on table 9, N-Gain 0.77 in SMA Advent Balikpapan, 0.78 in SMAN 1 Muara Badak, 0.79 in SMA Yabis
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Bontang and 0.77 in SMAN 2 Sangata Utara where all N-Gain scores can be said to be high. N-Gain is used to
measure students' creative thinking skills. Creative thinking skills are assessed from the students' pretest and
posttest scores to see the level of understanding of students in the learning process. N-Gain test is used to
measure how much students' understanding after learning implemented [32]. The increase in value after being
given a pretest and posttest is characterized by a gain to determine the effectiveness of improving learning
outcomes. So, it can be said when N-Gain is said to be high then the learning tools that have been developed are

very effective for improving creative thinking skills

4. Discussion

Development of biological devices needs to be done based on several considerations. The consideration referred
to is student skills and in terms of learning tools. Student skills need to be developed to produce human
resources that can compete in the era of the industrial revolution 4.0. Given that each student has a different
background, it is not easy to invite students to develop their skills in the classroom with a monotonous
atmosphere. In accordance with the 2013 curriculum stated in Permendikbud, (2017: 5) states that learning the
2013 curriculum is a response from 21st century learning, where in 21st century learning there are skills namely
4C (Communication, Collaboration, Critical Thinking, and Creativity) 4C is a type of soft skill which in daily
implementation, is far more useful than just the handling of hardskill. The implementation of 21st century skills
demand implementation is carried out through a learning process that empowers 4C skills (Creative, Critical,
Communicative, and Collaborative) [16]. Students are required to play an active role in learning activities,
develop concepts, and interpret the learning outcomes that students receive on that day (Permendikbud No. 22
2016). More preparation is needed in order to produce quality learning. Departing from this, there have been
many considerations to use the concept of the industrial revolution 4.0 using the 4C strategy (Creative, Critical
thinking, Communication, Collaboration) but more emphasis on Creative in learning. The concept of the
industrial revolution oriented 4.0 is seen in accordance with current educational policies that better emphasize
learning that can meet the needs of students, in addition to teaching subject matter [11]. Therefore, learning
oriented towards the industrial revolution 4.0 especially using creative strategies can be an alternative to fulfill
the mandate of the Ministerial regulation. The creative strategy is then outlined in the learning tool. The learning
tools used by the teacher so far have not used the learning tools with nuances of creative strategies in the basic
competency and the indocator only includes cognitive aspects. The lesson plans that have been made do not
follow the syntax of learning and the learning objectives only include the product and do not include the
process. Planned learning activities are less able to make students active in learning, because they are more
dominant using the lecture method. Learning resources used are less varied, namely printed books, presentation
slides, and practical tools. Learning media use printed books and presentation slides only. And the assessment
carried out still includes cognitive aspects in the form of tests, and supplemented with independent assignments.
Learning tools developed based on creative strategies aim to develop students' creative thinking skills. Creative
thinking is cognitive activity in finding solutions to solve a problem [2]. Creative thinking is an original and
reflective way of thinking and produces a complex product. Included in creative thinking is to synthesize ideas,
generate new ideas, and determine the effectiveness of existing ideas [26]. Creative thinking skills are an
important aspect for students to be able to solve a problem [20] and find ideas to solve the problem [12].

Creative thinking skills can train students to develop many ideas and arguments, ask questions, acknowledge the
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truth of an argument, and even make students able to be open and responsive to different perspectives [17].
According to [8] Creative thinking is a process that involves elements of originality, fluency, flexibility, and
elaboration. In this study the selection of populations using class Xl is because the level of understanding and
thinking of students has reached a formal stage where students have been able to think more abstractly and
understand higher things in accordance with the theory of cognitive development of children. The level of
cognitive development of children in the fourth stage, namely Formal Operational adolescent-adult which means
children are able to think abstractly and can analyze scientifically and then solve problems can also use their
skills more optimally. Each student has a different level of creative thinking skills. Therefore learning will be
better if students are accustomed to thinking creatively so that learning feels more meaningful to students.
Learning tools developed are said to be of quality if they meet three criteria, namely validity, practicality, and
effectiveness [27]. The learning device is said to be valid if there is a consistent linkage of each component of
the learning device that is developed with the characteristics of the learning model applied, it is said to be
practical if the device is easy and can be implemented, and is said to be effective if the learning objectives can
be achieved through the use of the developed learning device [4]. Industry revolution-oriented learning tools use
creative strategies to improve creative thinking skills in the form of lesson plans, lesson materials, student
worksheets (LKPD), evaluation and assessment instruments. Learning tools that have been developed are then
validated by a validation team of learning device experts, material experts and language experts to find out the
validity of development products. Learning tools that have been developed get some input from the validator
team, the authors continue to improve the product development in accordance with the input of the validator
team. The results of validation are in the form of an average rating of 92.20% and are declared to be very valid,
in addition there are suggestions and input that guide the improvement of the product until the product becomes
a viable development product. The learning device products that have been feasible are then tested on the
product at SMAN1 Samarinda using class XI MIPA 3 as a control class and class XI MIPA 4 as a treatment
class. Based on the product trial analysis, the result of creative thinking skills in the control class is seen from
the average gain score of 0.54 (moderate), whereas the treatment class obtained an average gain score of 0.70
(high). To see the real meaning of whether there is a difference between the control class and treatment, it is
necessary to do a data analysis using the independent t test on students' creative thinking skills. The initial step
at this stage is to test homogeneity using the levene formula in SPSS on the pretest and posttest values in the
control class and treatment class. Homogeneity test results in both classes are homogeneous, with a significance
value of 0.087> 0.005. The next step is to test the independent t test on the posttest value of the control class and
the treatment class get a significance of 0,000 <0.005 with posttest significance less than 0.005 means that the
posttest of the control class and treatment class there is a significant difference. Followed by the independent t
test by using the gain score to see differences in the effectiveness of the device in students' thinking skills. The
results of the independent t test on the gain score of 0,000 <0.005 which can be interpreted there is a significant
difference in the gain score of the control class and the treatment class in the product trial. Based on the
explanation and explanation of the results above, it can be concluded that in the trial of this product, the class
taught by the teacher using the school equipment (X1 MIPA 3) is not the same as the class taught by the
researcher using the developed learning device (XI MIPA 4). or more specifically it can be said that classes
taught by teachers using school equipment (X1 MIPA 3) are no better than classes taught by researchers using

learning tools that have been developed (XI MIPA 4). In the product trial process is inseparable from the
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constraints in the learning process, namely the timeliness in the learning process due to students who are not
familiar with the syntax contained in the device, and the responses of students who are not used to being
directed to think creatively in the learning process. Based on the results of product trials that have been
conducted, the researchers make improvements to the products that are developed based on experience when
doing learning activities. After making improvements, the next step is to carry out a trial of use where the
teacher acts as a teacher by using learning tools that have been developed. The results of the final analysis
carried out to determine the increase in learning outcomes of students by using the product development of
learning equipment oriented industry revolution 4.0 then used the gain score analysis of XI MIPA 1 as a control
class and class XI MIPA 5 as a treatment class. Based on the analysis of the use of trials obtained the results of
students' creative thinking skills average score gain of 0.54 (moderate). For the treatment class, the average
result of creative thinking skills is obtained through a gain score of 0.76 (high). The next process is the
independent t test with a homogeneity step in both classes is homogeneous, with a significance value of 0.383>
0.005. The next step is to test the independent t test on the posttest value of the control class and the treatment
class get a significance of 0,000 <0.005 with posttest significance less than 0.005 means that the posttest of the
control class and treatment class there is a significant difference. Followed by the independent t test by using the
gain score to see differences in the effectiveness of the device in students' thinking skills. The results of the
independent t test on the gain score of 0,000 <0.005 which can be interpreted that there is a significant
difference in the gain score of the control class and the treatment class in the usage test . Independent t test test
analysis was used to see significant differences in posttest scores and gain scores in the control class and
treatment class. While the control class and treatment class gain scores represent progress or improvement of the
sample after the learning activities have been carried out. The results obtained on the gain score is an increase
after learning by using learning devices oriented industry revolution 4.0 towards students' creative thinking
skills on learning materials in the Animal Biology Network of 0.76 (high). The value of the gain score which
indicates a high category can be interpreted that learning using the industrial revolution learning device 4.0 is
very effective in the learning process. The final activity after providing learning and evaluation in the form of a
test the author gives a questionnaire response to each student, the questionnaire is given aims to determine the
response and assessment of students to the practicality of learning tools in the form of teaching materials and
LKPD that have been made by researchers. The results of the students' responses at Samarinda 1 High School
were said to be very practical with an average percentage score of 98.25%. To assess the practicality of the use
of learning tools oriented industry revolution 4.0 on the teacher is also given a questionnaire whose assessment
uses the Guttman scale. Questionnaire responses given to teachers to assess the practicality of lesson plans,
teaching materials, LKPD, evaluation and assessment instruments. The results of the teacher's response at
SMAN 1 Samarinda are said to be very practical with an average percentage score of 100%. Development of
learning devices oriented towards the Industrial Revolution 4.0 Towards Creative Thinking Skills for Students
in Class XI of SMA Negeri 1 Samarinda. Based on the results of the trial and assessment analysis, the product
development was declared to be very valid, effective and very practical. The product of the development that
has been tested is then implemented in 4 schools in 4 cities, namely Advent Adventist High School, Muara
Badak 1 High School, Yabis Bontang High School, and North Veryta High School 2. Obtained the results of the
score gain from the pretest and posttest values by using learning tools oriented industry revolution 4.0 in the

learning process with each value for creative thinking skills namely Advent Advent High School at 0.77 (high),
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SMAN 1 Muara Badak 0.78 (high ), Yabis Bontang High School 0.79 (high), and SMAN 2 Utara Sangatta 0.77
(high). The four schools were also given questionnaires for student responses and teacher questionnaires to see
the practicality of the learning tools that had been used. The results of the questionnaire analysis of responses
from Advent Advent High School students were 84.49% (very practical), SMAN 1 Muara Badak 89.75% (very
practical), Yabis Bontang High School 87.08% (very practical), and SMAN 2 Sangatta Utara 89 67% (very
practical). The results of the questionnaire analysis responses of Balikpapan Adventist high school teachers were
100% (very practical), SMAN 1 Muara Badak 83.33% (very practical), Yabis Bontang High School 83.33%
(very practical), and SMAN 2 Sangatta Utara 83.33 % (very practical). From the haril application that is done at
Advent Advent High School, Muara Badak High School 1, Yabis Bontang High School, and SMAN 2 Sangatta
by seeing the effectiveness value through high score gain values, it can be interpreted that the learning device
products that have been developed are very effective. The results of the questionnaire analysis of student
responses can be interpreted that the learning device oriented industry revolution 4.0 is very practical to be used
in the learning process. Industrial revolution oriented learning tools products 4.0 which have been tested and
implemented can be used throughout schools and can improve students' creative thinking skills. From the
research results obtained that the learning tools developed are very valid, effective and very practical so that

development products can be used throughout the school.

5. Conclusion

Based on the data from the results of research and data analysis, it can be said that in general the development of
learning tools oriented the industrial revolution 4.0 towards the creative thinking skills of students in class XI
can be implemented. The statement is based on the conclusions: 1. The validity of the learning tools developed
has very good quality. 2. Practicality of learning tools that have been developed is very good. 3. The
effectiveness of the learning tools that have been developed is very good 4. Based on the results of the validity,
practicality, and effectiveness, it can be concluded that the learning tools oriented industrial revolution 4.0 to
improve students' creative thinking skills is feasible to be used as a learning tool and can be applied in all

schools.

6. Limitations of the study

This research is still very limited to see students 'thinking skills in the era of the industrial revolution 4.0 where
a lot of students' thinking skills must be developed, but by conducting research by testing creative thinking skills
show students can think at a higher level. However, it is expected to carry out future studies continuing with

other thinking skills.

7. Recommendations

Based on the results of research that has been done the author conveys the following suggestions:1. Teachers
can use learning products products oriented to the Industrial Revolution 4.0 to improve students 'creative
thinking skills as an alternative to learning in school, especially by looking at students' needs when learning. 2.

Researchers who will develop learning tools can make this revolution-oriented learning tool product 4.0 as a
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reference material and implement it more broadly.
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