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This research describes the validity of learning materials consisting of the 
syllabus, lesson plans, handouts, student worksheets, assessment of creative 
thinking skills, and concept mastery. The method is a modified research and 
development method, and this research is only limited to the validity of the 
learning materials. The developed learning materials were tested on 18 grade 
ten of Senior High School students. The data collection was carried out using 
the validation methods, and data analysis was carried out quantitatively. The 
validation results by three validators concluded that the syllabus obtained an 
average score of 3.81 with a completely valid category, lesson plan obtained an 
average score of 3.87 with a completely vali category. Meanwhile, handouts 
obtained an average score of 3.78 with a completely valid category, student 
worksheets obtained an average score of 3.88 with a completely valid 
category, assessment of creative thinking obtained an average score of 3.83 
with a completely valid category, and assessment of concept mastery obtained 
an average score of 3.77 with a completely valid category. So that the learning 
materials developed is declared valid. 
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INTRODUCTION 
Students must have various skills in the 21st century to face various challenges and 
succeed during a high-speed and dynamic world development. Students must possess 
various skills in the 21st century, including creative thinking skills, critical thinking, 
problem-solving, communication, and collaboration. One of the essential skills to be 
developed in education is creative thinking skills (Turkmen, 2015). This statement is in 
line with Law on the National Education System that the purpose of national education 
is to develop the potential of students to become human beings who believe and fear 
God Almighty, have a noble character, are healthy, knowledgeable, capable, creative, 
independent, and become democratic and responsible citizens. Based on the law, it is 
known that one of the goals of national education is to create creative students. 
Students will find it easier to learn something if they have a good mastery of concepts. 
Therefore, students must have a good mastery of concepts to develop their creative 
thinking skills. Mastery of concepts is the ability of students to understand concepts 
both in theory and in the daily application (Astuti, 2017). 

However, in reality, national education goals are not according to the desired and 
worsen with the COVID-19 pandemic. Based on a questionnaire distributed to 15 high 
school physics teachers or equivalent in East Java, it was found that 90% of teachers had 
difficulty implementing online learning models, and 100% of teachers stated that it was 
difficult to assess students' creative thinking skills via online. Based on the results of 
Sari et al.'s research (2016), 54 students have creative thinking skills, which are pretty 
low, with an average percentage obtained of 39.76%. Students have not been able to 

https://journal.ia-education.com/index.php/ijorer
file:///C:/Users/Tatangm/Downloads/ijorer@ia-education.com
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1587288326&1&&2020
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1587288607&1&&2020
https://crossmark.crossref.org/dialog/?doi=10.46245/ijorer.v3i3.216&domain=pdf&date_stamp=2022-05-31
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.46245/ijorer.v3i3.216


Learning Materials of Concept Attainment Model with Concept Mapping Techniques to Improve Students’ Creative Thinking  
Skills and Concept Mastery 
 

      

     324 

create new ideas or innovate in solving physics problems. Students follow the steps 
given by the teacher and answer and calculate the problems given without fully 
understanding the problem, so their creative thinking skills are low (Mihardi et al., 
2013). 

It also happens to students' mastery of concepts. 90% of the 15 teachers stated that it 
was difficult to assess students' mastery of concepts during online learning. Based on 
research conducted by Muchoiyam et al. (2016), the tests given to 32 students concluded 
that students had low mastery of concepts on work and energy. Mastery of students' 
physical concepts is very low in work and energy (Sukma et al., 2016). It is due to 
several factors, namely the lack of preparation of students before starting learning, 
dominant assessment, and inappropriate learning. Therefore, it is necessary to have a 
suitable model to increase students' mastery of concepts and creative thinking skills. 
The Concept Attainment Model (CAM) is a learning model that has the aim of helping 
students understand the concept of learning (Uno, 2017). Brunner said that CAM is a 
process of finding and listing the properties of a material that can be used to distinguish 
between examples and non-examples from various categories (Huda, 2014). The 
Concept Attainment Model is a learning model that aims to help students understand a 
concept (Uno, 2017). Based on the results of research that has been carried out, it is 
concluded that students' mastery of physics concepts when using the Concept 
Attainment Model (CAM) is higher than students' mastery of physics concepts when 
using traditional methods (Kumar et al., 2013). This is in line with Ifrianti et al. (2019) 
research that there is a significant influence on students' mastery of concepts when 
using the Concept Attainment Model (CAM) on fluid materials. 

Then to improve the creative thinking skills and mastery of students' concepts, the 
learning model is associated with the concept mapping technique. Creative thinking 
skills can be developed by building the ability to think through mapping techniques or 
often known as concept maps. Creative thinking skills can be encouraged through 
concept maps because concept maps cover all indicators of creative thinking skills. The 
fluency indicator is seen based on the many concepts that the students put forward 
correctly. The flexibility indicator can be seen in how students learn one material from 
various points of view, producing varied relations. Meanwhile, the elaboration 
indicator can be seen from the ability of students to detail material in detail to produce a 
concept map with many branches, and indicators of originality can be seen from the 
concept map, which is unique, symmetrical, engaging, and different from the others. 
Concept mapping determines the level of knowledge and changes in students' concepts 
through the relationships between concepts (Coutinho, 2014). Alkilany (2017), shows 
that concept maps in learning mathematics positively influence students' creativity. 
Concept maps and creativity influence each other and provide many advantages for 
students and teachers (Alkilany, 2017). Concept maps can be created manually or using 
software (Suprapto, 2018). 

In this research, a concept map was created using mi-Mind. Based on Nurseto et al.'s 
research (2019), it is concluded that the use of the mi-Mind application is quite effective 
in improving learning achievement and can reduce students' habits of using 
smartphones. In previous research, it was only known the effect of the mi-Mind 
application on students' learning achievement, so this research will study the creative 
skills of students based on the concept map created using the mi-Mind application. The 
focus of this research is to analyze the validity of learning materials of Concept 



Learning Materials of Concept Attainment Model with Concept Mapping Techniques to Improve Students’ Creative Thinking  
Skills and Concept Mastery 
 

      

     325 

Attainment Model with concept mapping techniques to improve creative thinking skills 
and concept mastery of Senior High School students. 
 
METHOD 
This research is a type of development research, namely developing a learning 
materials of Concept Attainment Model with concept mapping techniques that refers to 
the Research and Development (R&D) research design. The R&D research design 
includes the stages of Research and Development shown in Figure 1. A trial of the 
learning materials was carried out in August 2021/2022 grade ten of Senior High School 
students with a sample of 18 students. Data collection was carried out using validation 
methods. Meanwhile, the assessment instrument uses validation sheets. This research is 
only limited to the validity of the learning materials. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Research design. 
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Handouts, (4) Student Worksheets, (5) Assessment of Creative Thinking Skills, and (6) 
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then analyzed by calculating the average score given by the validator. The average 
score data was obtained then analyzed using a Likert Scale in Table 1. 
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Table 1. Likert scale score criteria. 
Criteria Score Description 

Very Good 4 
Good quality, easy to understand, learning material 
according to the context. 

Good 3 
Good quality, easy to understand, learning material needs to 
be refined with the context 

Quite Good 2 
Good quality, difficult to understand, learning material 
needs to be refined with the context 

Not Good 1 
The quality was not good, difficult to understand, learning 
material needs to be refined with the context 

 
The average score from the validator will be used to determine the learning tools 

developed. The values obtained are then interpreted as in Table 2. 
 

Table 2. Validation assessment criteria for learning materials. 
Interval Score Category Description 

3,6 ≤ P ≤ 4 Completely Valid Can be used without revision 
2,6 ≤ P ≤ 3,5 Valid Can be used with revisions. 
1,6 ≤ P ≤ 2,5 Less Valid Can be used with many revisions. 
1 ≤ P ≤ 1,5 Not Valid Can't be used yet and still need consultation. 

 
Data of the instrument were also analyzed using SPSS Version 24 to obtain the 

learning materials reliability. The reliability of the learning materials was analyzed 
using Cronbach's Alpha. If Cronbach's Alpha value > 0.6 then it is declared reliable. 
 
RESULTS AND DISCUSSION 
This research produces a learning Materials of Concept Attainment Model with concept 
mapping technique that was valid. The learning material developed consist of: (1) 
Syllabus, (2) Lesson Plans, (3) Handouts, (4) Student Worksheets, (5) Assessment of 
Creative Thinking Skills, and (6) Assessment of Concept Mastery. 
 
a. Validation for Syllabus 
The syllabus that has been developed was validated by three validators. The validation 
results can be seen in Table 3. 

Table 3. Validation results for syllabus. 

No Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

A. Identity 
1. Completeness of syllabus 

identity 
4 4 4 4 Completely Valid 

2. Suitability of Core 
Competencies with curriculum 

4 4 4 4 Completely Valid 

3. Suitability of Basic 
Competencies with curriculum  

4 4 4 4 Completely Valid 

Average 4 Completely Valid 

B. Learning Activities 
1.  Suitability of indicators 

formulated with Basic 
Competencies 

3 4 4 3,67 Completely Valid 

2.  Suitability of learning activities 3 4 4 3,67 Completely Valid 
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No Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

with indicators 
3.  The suitability of learning 

activities with the Concept 
Attainment Model (CAM) 
using concept mapping 
technique  

3 4 4 3,67 Completely Valid 

4. Determination of learning 
activities to support students to 
learn actively 

3 4 4 3,67 Completely Valid 

Average 3,67 Completely Valid 

C. Time 
1. Suitability of time allocation to 

achieve indicators 
4 4 4 4 Completely Valid 

Average 4 Completely Valid 

D. Teaching Tools and Materials 
1. Suitability of teaching tools and 

materials to achieve indicators 
4 4 4 4 Completely Valid 

Average 4 Completely Valid 
E. Assessment 
1. The suitability of indicators 

with the type of assessment 
4 3 4 3,67 Valid 

2. The suitability of the type of 
knowledge assessment with the 
learning objectives. 

4 4 4 4 Completely Valid 

3.  The suitability of the type of 
skill assessment with the 
learning objectives. 

4 4 4 4 Completely Valid 

Average 3,89 Completely Valid 
Average All Aspects 3,81 Completely Valid 

 
The result of the Cronbach’s Alpha to determine the reliability of the syllabus are as 

follows in Table 4. 
Table 4. Reliability statistics. 

Cronbach’s Alpha N of items 

.671 12 

 
According to Permendikbud in 2016 No. 22, the syllabus is a reference used in 

preparing the learning framework for each subject matter. The syllabus can help an 
educator find how to carry out a good, effective, and efficient learning so the 
competency standards of graduates set can be achieved (Fadillah, 2014). It follows the 
opinion conveyed by Yulaelawati (2014) that the syllabus is a set of plans that contain 
an outline for implementing systematic learning. 

The syllabus was developed based on the Concept Attainment Model with concept 
mapping techniques to improve students' creative thinking skills and concept mastery. 
It is supported by the research of Kumar et al., (2013) that students' mastery of physics 
concepts when using the Concept Attainment Model (CAM) is higher than students' 
mastery of physics concepts when using traditional methods. In addition, according to 
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Suprapto et al., (2018), concept maps have great potential to improve students' 
understanding of concepts. 

Three expert validators have validated the syllabus. According to Sugiyono (2015), 
expert judgment can be used to test the validity. The validation test on the development 
of learning tools is assessed through a validation sheet filled out by the validator (Wati 
et al., 2016). The validation results show that the development of the syllabus has met 
the criteria and can be used as a reference for developing a learning implementation 
plan in the classroom. In addition, based on the analysis Cronbach’s Alpha in Table 4, it 
is known that syllabus was moderate reliable. A good syllabus can be used as a 
reference for preparing learning implementation plans (Supeno, 2016). In addition, the 
syllabus has been revised according to the suggestions given by the validator so that the 
syllabus is wholly valid and reliable to be used as learning materials. 

 
b. Validation for The Lesson Plan 
Lesson plan that have been developed was validated by three validators. The validation 
results can be seen in Table 5. 

Table 5. Validation results for the lesson plan. 

No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

A. Format 
1. The suitability of the 

distribution of materials with 
the allocation of time 

4 4 4 4 Completely Valid 

2. The suitability of the type and 
size of the font 

4 4 4 4 Completely Valid 

Average 4 Completely Valid 
B. Content 
1.  Completeness of Basic 

Competencies 
4 4 4 4 Completely Valid 

2.  Completeness of Core 
Competencies 

4 4 4 4 Completely Valid 

3.  Completeness of indicators 4 4 4 4 Completely Valid 
4. Completeness of learning 

objectives 
4 4 4 4 Completely Valid 

5.  Suitability between indicators 
and Basic Competencies 

4 4 4 4 Completely Valid 

6. Suitability between indicators 
and learning objectives 

3 4 4 3,67 Completely Valid 

7. The accuracy of the concept 3 4 4 3,67 Completely Valid 
8. Learning activities contain a 

sequence of preliminary, core, 
and closing activities 

4 3 4 3,67 Completely Valid 

9. Teacher and student activities 
are well formulated 

3 3 4 3,33 Valid 

10. The suitability of learning 
activities with the Concept 
Attainment Model (CAM) 
syntax 

4 4 4 4 Completely Valid 

Average 3,83 Completely Valid 

C. Language 
1. Grammatical correctness 4 4 4 4 Completely Valid 
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No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

2. Correct sentence structure 4 4 4 4 Completely Valid 
3. The language used is 

communicative 
3 3 4 3,33 Valid 

Average 3,78 Completely Valid 
Average All Aspects 3,87 Completely Valid 

 
The result of the Cronbach’s Alpha to determine the reliability of the lesson plan are 

as follows in Table 6. 
Table 6. Reliability statistics. 

Cronbach’s Alpha N of items 

.659 15 

 
The lesson plan has been developed in detail from a learning material or theme 

concerning the syllabus (Kemendikbud, 2016). According to Bernawi & Arifin, (2016), 
the lesson plan is a design that describes the learning process and the implementation 
of learning in order to achieve basic abilities that are applied in content standards and 
contained in the syllabus. The preparation of the lesson plans used in this research was 
based on the 2013 curriculum format and adapted to the Concept Attainment Model 
(CAM) learning steps. The lesson plan was developed for three meetings because it was 
adjusted to the breadth of the material.  

The implementation of learning is often referred to as learning activities which 
include initial activities (introduction), core, and final activities (closing) (Akbar et al., 
2013). In the preliminary activity, students are given phenomena in videos or 
phenomena directly related to the material to be delivered. Students are asked to 
observe and are expected to ask questions related to this phenomenon. The 
phenomenon shown in the preliminary activity will develop students' experience 
because students act as learning subjects. While the teacher only acts as a facilitator 
(Fadillah, 2014). This is supported by the opinion of Devi (2013) that one of the keys to 
the success of education in schools is the success of teachers in presenting subject matter 
that can facilitate students to achieve the expected competencies. 

The learning implementation plan developed follows the Concept Attainment Model 
syntax. When presenting data and identifying concepts, students are asked to 
distinguish between phenomena that include examples and non-examples of a concept. 
The phenomena presented exist in everyday life. Physics learning is very encouraging 
for students if the problems presented are related to various phenomena in the 
students' daily life environment (Misbah et al., 2018). The examples and not examples 
presented in the learning process train students to think at higher levels (Wulansari, 
2014).  

According to Kumar (2013), the Concept Attainment Model directs students to 
achieve concepts independently through examples following the theory. Then this 
lesson plan is also combined with a concept mapping technique using an application 
called mi-Mind. Students report that learning takes place more efficiently through this 
method (Uygur, 2019). This is in line with the research results of Woldeamanuel et al. 
(2020) that there is a statistically significant difference that students who are treated 
with the concept map method have a better conceptual understanding than the lecture 
method. 
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Based on these results, it can be said that the lesson plan developed has good validity 
with appropriate learning steps, mentions the methods and media used in learning, 
allows students to be optimally involved, and there is an allocation of time for each step 
(Akbar et al., 2013). The lesson plan used in this research was feasible and entirely valid 
for use because its preparation was based on Permendikbud No. 22 of 2016. In addition, 
based on the analysis Cronbach’s Alpha in Table 6, it is known that lesson plan was 
moderate reliable. In line with the research by Yuniati (2018); Nabila & Mareta (2017); 
Nur et al., (2014); Yulisara et al., (2022) stated that the use of learning materials included 
in the excellent category based on score validation for the lesson plan. The developed 
lesson plan has been revised following the suggestions given by the validator.  

 
c. Validation for Handouts 
The handout has been validated by three validators. The validation results can be seen 
in Table 7. 

Table 7. Validation results for handouts. 

No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

A. Material  
1. The accuracy of the concept on 

handout 
3 4 4 3,67 Completely Valid 

2. Depth of material on handout 3 4 4 3,67 Completely Valid 
3. The ability to stimulate the 

depth of thinking of students 
through illustrations and 
practice questions 

4 4 4 4 Completely Valid 

4. Suitability/ accuracy of the 
image with the material 

4 4 4 4 Completely Valid 

5. Complete identity of the 
picture 

3 4 4 3,67 Completely Valid 

6. The relation of the material 
with problems in real life 

4 3 4 3,67 Completely Valid 

Average 3,78 Completely Valid 

B. Content 
1.  The suitability of the material 

with the curriculum 
4 4 4 4 Completely Valid 

2.  Truth and completeness of 
content (facts, concepts, 
theories, and principles) 

3 4 4 3,67 Completely Valid 

3.  Compatibility of examples of 
phenomena with everyday life 

3 3 4 3,33 Valid 

Average 3,67 Completely Valid 

C. Language 
1. Language compatibility with 

Indonesian rules 
4 4 4 4 Completely Valid 

2. Clarity of the meaning of the 
sentence on handout 

4 4 4 4 Completely Valid 

3. Accurate use of terms/words 
and symbols 

4 3 4 3,67 Completely Valid 

Average 3,89 Completely Valid 
Average All Aspects 3,78 Completely Valid 
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The result of the Cronbach’s Alpha to determine the reliability of the handouts are as 
follows in Table 8. 

Table 8. Reliability statistics. 
Cronbach’s Alpha N of items 

.689 12 

 
Handouts are usually presented in sheets containing a summary of the material 

(Erlinda, 2016). The handout is a teaching material that summarizes material from 
several sources relevant to Core Competencies (Prastowo, 2015). The handout is a 
learning media that is one of the elements to support the achievement of learning 
objectives (Daryanto, 2013). Handouts are developed systematically to make it easier for 
students to increase their knowledge in accordance with KD 3.9. They are analyzing the 
concepts of energy, work, work relations, and energy changes and their application in 
everyday life. A handout was made for three meetings. The handout for the first 
meeting was about work, the handout for the second meeting was about energy, and 
the handout for the third meeting was about concept mapping. Handouts are expected 
to be a source of student learning and can help students learn concepts. Kosasih (2016) 
states that students can obtain information through learning experiences by reading 
concepts through learning resources. Prastowo (2015) states that validators must 
validate handouts before being used. Handout validation is needed to produce a 
guidebook with high validity (Akbar et al., 2013). Based on these results, the handouts 
are completely valid, and moderate reliable. The handout has been revised according to 
the suggestions given by the validator. 

 
d. Validation for Student Worksheets  
The student worksheets had been validated by three validators. The validation results 
can be seen in Table 9. 

Table 9. Validation results for student worksheets.  

No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

A. Construction 
1. The clarity and legibility of 

table 
4 4 4 4 Completely Valid 

Average 4 Completely Valid 

B. Content 
1. Conformity of activities in 

student worksheets with 

Basic Competencies 

4 4 4 4 Completely Valid 

2. Conformity of activities on 

student worksheets with 

objectives 

4 4 4 4 Completely Valid 

3. Clarity of the meaning of the 
question so not to make a 
double interpretation 

3 3 4 3,33 Valid 

4. Clarity of formulation of 

student worksheets working 

instructions 

4 3 4 3,67 Completely Valid 

Average 3,75 Completely Valid 

C. Language 
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No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

1. Language compatibility with 
Indonesian rules 

4 4 4 4 Completely Valid 

2. Sentence formulation in 
communicative questions 

4 4 4 4 Completely Valid 

3.  Using language that is easily 
understood by students 

4 3 4 3,67 Completely Valid 

Average 3,89 Completely Valid 
Average All Aspects 3,88 Completely Valid 

 
The result of the Cronbach’s Alpha to determine the reliability of the student 

worksheets are as follows in Table 10. 
Table 10. Reliability statistics. 

Cronbach’s Alpha N of items 

.653 8 

 
Student worksheets are sheets that contain assignments and must be done by 

students (Suyono & Hariyanto, 2015). Student worksheets are a form of stimulus or 
teacher guidance in sheets containing learning materials and material concepts in the 
form of tasks carried out by students as guidelines in the learning process (Astuti et al., 
2019). In addition, student worksheets contain questions that direct students to 
understand concepts so that it is easier for students to write essential concepts in mind 
mapping (Arliyah & Ismono, 2015). Through student worksheets, learning not only 
occurs in one direction but also makes students learn meaningfully (Herlina et al., 
2021). In the student worksheets, there are structured directions so that students can 
complete tasks related to achieving learning objectives. Several things need to be 
considered in preparing student worksheets: 

• The suitability of the material with the characteristics of students 

• The presentation of exciting material for students 

• Clear and straightforward language 
 
Student worksheets in this research were made for three meetings. The first student 

worksheet was about work materials, the second student worksheet was about energy 
materials, and the third student worksheet was about concept mapping. The 
preparation of the student worksheets is based on the assessment and deepening of the 
material that students in KD 3.9 will study—analyzing the concepts of energy, work, 
work relation, energy changes, and their application in everyday events. The activity 
steps in the student worksheets are developed following the Concept Attainment 
Model (CAM) with concept mapping techniques and are also directed to increasing 
mastery of concepts and creative thinking skills. It can be seen in the tasks assigned to 
each student worksheets. Student worksheet one and student worksheet 2 show the 
characteristics of the Concept Attainment Model (CAM), while student worksheet 3 
shows the characteristics of the concept mapping technique. In student worksheet 1, 
students are given group assignments related to work materials. Each group was asked 
to classify phenomena that are examples or not examples of work and their 
explanations. Then they were asked to make another example of the phenomenon of 
work. After that, students make conclusions about the work concept. 
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In student worksheet 2, the work steps taken by students are almost the same as in 
student worksheet 1. Students are given group assignments related to energy materials 
at the second meeting. Each group was asked to classify phenomena that are examples 
or not examples of energy and their explanations. Then they were asked to make 
another example of the phenomenon of energy. After that, they make conclusions about 
the concept of energy. Student worksheet one and student worksheet 2 require students 
to think analytically according to the model. It follows Wulansari's (2014) opinion that 
student worksheets can help students construct concepts independently through 
higher-order thinking skills, especially analytical thinking. While in student worksheet 
3, students are asked to make a concept mapping (concept map) using the mi-Mind 
application related to the material before work and energy. It aims to train students to 
create application-assisted concept maps. Then, students make conclusions related to 
the concept map that has been made. The student worksheet at the third meeting 
requires students to think at a higher level by making concept maps. Student worksheet 
used in schools mainly only focuses on understanding theories and concepts. This is 
following the results of research by Nurichah (2012) that the student worksheet that has 
been used by students only aims to test the achievement of students' concepts without 
training higher-order thinking skills. 

Based on these results, student worksheets were feasible and utterly valid in 
construction, content, and language. Following Prastowo's (2015) opinion, the clarity of 
direction and the language used in student worksheets will obtain maximum results. In 
addition, based on the analysis Cronbach’s Alpha in Table 10, it is known that student 
worksheets was moderate reliable. Based on the research of Yuniati (2018); Ahmad 
(2018); Nabila & Mareta (2017); Habibah et al., (2017); Nur et al., (2017); Yulisara et al., 
(2022) stated that the use of learning material included in the excellent category based 
on score validation for worksheets. The student worksheet developed has been revised 
according to the suggestion by the validator.  

 
e. Validation for Assessment of Creative Thinking Skills 
The assessment of creative thinking skills had been validated by three validators. The 
validation results can be seen in Table 11. 

 
Table 11. Validation results for assessment creative thinking skills. 

No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

A. Construction 
1. Clarity of commands that ask 

students to make concept 
maps 

4 4 4 4 Completely valid 

Average 4 Completely valid 

B. Isi 
1. Conformity of skills 

assessment with indicators.  
4 4 4 4 Completely valid 

2. The suitability of skills 
assessment with Basic 
Competencies. 

3 4 4 3,67 Completely valid 

3. Clarity of the formulation of 
the instructions on the 
question 

3 4 4 3,67 Completely valid 
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No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

4. Clarity and suitability of 
questions with answers and 
rubrics for assessment 
guidelines 

3 3 3 3,33 Valid 

Average 3,67 Completely Valid 

C. Language 
1. Language compatibility with 

Indonesian rules 
4 4 4 4 Completely valid 

2. The formulation of sentences 
used communicative 
language 

4 4 4 4 Completely valid 

3.  The clarity of the sentence so 
that it does not contain double 
meanings 

4 4 4 4 Completely valid 

4 Using language that is easily 
understood by students 

3 3 4 3,33 Valid 

Average 3,83 Completely valid 
Average All Aspects 3,83 Completely Valid 

 
The result of the Cronbach’s Alpha to determine the reliability of the assessment of 

creative thinking skills are as follows in Table 12. 
Table 12. Reliability statistics. 

Cronbach’s Alpha N of items 

.643 9 

 
This assessment aims to measure students' creative thinking skills. Creative thinking 

skills are measured by asking students to create a concept map for work and energy 
materials using an application called mi-Mind. Students' creative thinking skills are 
obtained through pretest and posttest. The pretest was conducted to obtain a reference 
for students' creative thinking skills before learning, while the posttest was used to see 
the improvement of students' creative thinking skills after learning the Concept 
Attainment Model (CAM) with concept mapping techniques. Based on research by 
Suprapto (2019), concept maps can improve student achievement and creativity. It is in 
line with Zubaidah's research (2018), which combines learning models with concept 
mapping to conclude that students' critical and creative thinking skills are higher than 
in conventional learning. Based on these results, the assessment of creative thinking 
skills is completely valid and moderate reliable. The assessment has been revised 
according to the suggestion by the validator.  
 
f. Validation for Assessment of Concept Mastery 
The assessment sheet that had been developed was then validated by three validators. 
The validation results can be seen in Table 13. 

Table 13. Validation results for assessment of concept mastery. 

No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

A. Construction 
1. Clarity and legibility of tables, 

figures, graphs presented. 
4 4 4 4 Completely Valid 
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No. Aspect of Assessment 
Score 

Average Category 
V1 V2 V3 

Average 4 Completely Valid 

B. Content 
1. The suitability of the questions 

with the indicators. 
3 4 4 3,67 Completely Valid 

2. The suitability of the questions 
with Basic Competencies..  

3 4 4 3,67 Completely Valid 

3. Clarity of the meaning of the 
question 

3 4 4 3,67 Completely Valid 

4. Clarity of the formulation of 
the instructions on the 
question 

4 4 4 4 Completely Valid 

5. Clarity and suitability of 
questions with answers and 
rubrics for assessment 
guidelines 

3 3 4 3,33 Valid 

Average 3,67 Completely Valid 

C. Language 
1. Language compatibility with 

Indonesian rules 
4 4 4 4 Completely Valid 

2. The formulation of sentences 
used communicative language 

4 4 4 4 Completely Valid 

3.  The clarity of the question 
sentence so that it does not 
contain double meaning 

3 4 4 3,67 Completely Valid 

4 Using language that is easily 
understood by students 

4 3 4 3,67 Completely Valid 

Average 3,83 Completely Valid 
Average All Aspects 3,77 Completely Valid 

 
The result of the Cronbach’s Alpha to determine the reliability of the assessment of 

concept mastery are as follows in Table 14. 
 

Table 14. Reliability statistics. 
Cronbach’s Alpha N of items 

.760 10 

 
The assessment of concept mastery aims to assess students' conceptual mastery of the 

work and energy materials after learning using the Concept Attainment Model with 
concept mapping techniques. So it is expected that students' mastery of concepts 
increases after the CAM learning model is applied. According to Muhammad (2014), 
the Concept Attainment Model can support the achievement of concepts in science 
material through direct experience. In addition, CAM learning can also improve 
students' conceptual understanding (Ifrianti el al., 2019). This learning is also carried 
out supported by a concept mapping technique created using an application. Research 
using a similar application was conducted by Suprapto (2019), and it was concluded 
that the implementation of an application to create a concept map called C-Map Tools 
affected students' understanding of the concept of work and energy. The understanding 
of students' concepts in the experimental class is higher than the understanding of the 
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concepts in the control class. There are 14 indicators to be achieved in assessing mastery 
of the concept. The questions used to measure the achievement of the concept are as 
many as 15 multiple-choice questions. Mastery of students' concepts is obtained 
through pretest and posttest. The pretest was conducted to obtain a reference for the 
students' conceptual mastery before learning, while the posttest was used to see the 
increase in students' conceptual mastery after learning the Concept Attainment Model 
(CAM) with concept mapping techniques. Based on these results, the assessment of 
concept mastery is completely valid and reliable. The assessment has been revised 
according to the suggestions given by the validator. 

 
CONCLUSION 
Based on the research results on the development of the learning materials of the 
Concept Attainment Model with concept mapping techniques to improve conceptual 
mastery and creative thinking skills of high school students, it can be concluded that the 
learning materials is valid and can be used in learning activities. The summary of the 
validity of the learning materials is: syllabus obtained an average score of 3.81 with an 
utterly valid category, lesson plan obtained an average score of 3.85 with a completely 
valid category, handout obtained an average score of 3.78 with a completely valid 
category, student worksheet obtained an average score 3.84 with a completely valid 
category, assessment of creative thinking skills obtained an average score in all aspects 
of 3.74 with a completely valid category, and assessment of concept mastery obtained 
an average score of all aspects of 3.77 with a completely valid category. The results of 
this research can be used in learning or as an example to develop a learning material on 
other topics in physics learning, and the learning materials in this research can be used 
as an alternative to improve creative thinking skills and mastery of concepts. This 
research is only limited to the validity of the learning materials, so further research is 
needed on a broader scale and adds time allocation to students when making a concept 
map. 
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