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Abstract—The Science Critical Thinking (SCT) learning 

model is a science process skill-based chemistry learning that is 

used in chemistry learning to improve critical thinking skill 

and self-efficacy of chemistry teacher candidates. The purpose 

of this study is to analyse the validity and reliability of SCT 

Learning Model that has been developed to improve critical 

thinking skill and self-efficacy of chemistry teacher candidates. 

SCT learning model syntax covers: 1) problem orientation; 2) 

scientific activity; 3) presentation of scientific activity result; 4) 

critical thinking task completion; and 5) evaluation. The data 

validity and reliability of SCT Learning Model was obtained 

through Focus Group Discussion (FGD) activity. In order to 

analyse the validity and reliability of the SCT Learning Model, 

researchers used single-action interrater coefficient correlation 

(ICC) and Cronbach's coefficient alpha. The results showed 

that the SCT Learning Model has fulfilled the validity 

requirements (rα = .87) and reliability (α = .98), so the SCT 

Learning Model meets the validity and reliability 

requirements. The implications of this study are that the valid 

and reliable SCT Learning Models can be used theoretically to 

improve critical thinking skill and self-efficacy of chemistry 

teacher candidates. Further research can be conducted to test 

the practicality and effectiveness of the SCT Learning Model to 

improve critical thinking skill and self-efficacy of chemistry 

teacher candidates. 

Keywords—Validity, reliability, critical thinking skills, self-

efficacy, chemistry teacher candidates  

I. INTRODUCTION 

The 21st century skills became a basic need in facing the 
industrial revolution 4.0. One of the 21st century skills that 
must be owned by chemistry teacher candidates is critical 
thinking skill. Critical thinking skill is an essential for a 
chemistry teacher candidate based on the results of the study 
[1-4] which showed that learning and assessment of critical 
thinking skill are indispensable and driven by the needs of 
students at the college level and work environment. 
Therefore, educators are required to improve the critical 
thinking skill of chemistry teacher candidates in Indonesia. 
Chemistry teacher candidates must have not only the critical 

thinking skill but also high self-efficacy to compete in the 
industrial revolution 4.0. 

The results showed that self-efficacy has a direct positive 
effect on students' scientific attitudes toward chemistry [5]. 
Positive self-efficacy is closely related to motivation, 
learning behaviour, future general expectations and learners' 
performance [6]. The results of the study showed how 
important the self-efficacy is to be trained and owned by 
chemistry teacher candidates in Indonesia. Therefore, it is 
clear that specific by design innovative chemistry learning 
models can improve critical thinking skills and self-efficacy 
of chemistry teacher candidates. 

The SCT Learning Model is a science process skill-based 
chemistry learning that is used to improve critical thinking 
skill and self-efficacy of chemistry teacher candidates. In a 
previous study, hypothetical Science Critical Thinking (SCT) 
Learning Model had been developed based on innovations 
from Problem Based Learning (PBL) and Inquiry models 
that were specifically developed to improve critical thinking 
skills and self-efficacy of chemistry teacher candidates. SCT 
Learning Model that has been developed is expected to 
improve critical thinking skill and self-efficacy that refers to 
the flow of problem-solving process from Dewey. 

The product criteria (mode) that is developed should be 
eligible to be valid, practical, and effective [7]. This also 
applies to the SCT Learning Model that has been developed 
to improve critical thinking skill and self-efficacy of 
chemistry teacher candidates to be feasible by meeting the 
aspects of validity, practicality and effectiveness. This 
research is the first step in fulfilling the feasibility aspect of 
SCT learning model that is developed, that is the fulfilment 
of validity aspect. The validity aspects of SCT Learning 
Model were reviewed based on the content validity, construct 
validity, and reliability. After the SCT Learning Model has 
been declared to be valid and reliable, theoretically it can be 
used to test the practicality and effectiveness of SCT learning 
model to improve critical thinking skill and self-efficacy of 
chemistry teacher candidates. Therefore, this study focused 
to analyse the validity and reliability of SCT Learning Model 
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in improving critical thinking skill and self-efficacy of 
chemistry teacher candidates. 

The rest of this paper is organized as follow: Section II 
describes proposed research method. Section III presents the 
obtained results and following by discussion in Section IV. 
Finally, Section V concludes this work. 

II. PROPOSED METHOD 

The validity of SCT Learning Model is assessed based on 
the content validity and construct validity. According to 
Nieveen, et al. in [8] that the validity is divided into two, 
they are the content validity and the construct validity. 
Content validity is there is a need for the intervention and its 
design is based on state-of-the-art (scientific) knowledge [8-
9]. The assessment of content validity in terms of some 
aspects in the assessment is as follows: 1) The SCT Learning 
Model Development Needs; 2) State of the art of knowledge; 
3) Thinking Framework of the SCT Learning Model 
Formation; and 4) Description of the SCT Learning Model 
[8-11]. Construct validity (construct validity) is the 
intervention is 'logically' designed [8,9].  

The assessment of the construct validity is reviewed from 
several aspects as follows: 1) Consistency of SCT Learning 
Model Development; 2) Thinking Framework of the SCT 
Learning Model Formation; and 3) Description of the SCT 
Learning Model [8-11]. The developed SCT Learning Model 
is validated by 2 experts in Focus Group Discussion (FGD). 
Focus Group Discussion (FGD) is a small group discussion 
in which participants respond to a series of questions focused 
on a single topic [9]. Experts in the FGD consisted of 1 
chemistry professor and 1 doctor of chemistry education. The 
FGD was held for 2 hours. Before the FGD, the experts were 
given the SCT Learning Model Book and the SCT Learning 
Model Validation Sheet 2 weeks earlier. The SCT Learning 
Model Validation Sheet was filled by experts who reviewed 

and assessed the learning model developed by researchers 
during Focus Group Discussion (FGD). The SCT Learning 
Model Validation Sheet is used to obtain validity and 
reliability data of the SCT Learning Model. The SCT 
Learning Model Validation Sheet consists of: 1) the content 
validation sheet of SCT Learning Model, 2) the construct 
validation sheet of SCT Learning Model. FGD results were 
served as a reference to revise the SCT Learning Model. The 
validity of the SCT Learning Model is determined based on 
the validity criteria that is presented in Table I. Further 
analysis to strengthen the validity and reliability of SCT 
Learning Model used single interrater coefficient correlation 
(ICC) and Cronbach's coefficient alpha. The validity and 
reliability of SCT Learning Model is determined by the 
validity formula as follow: 

r= [(Mean Square people−Mean Square residual)/(Mean 

Square people + (k−1) * Mean Square residual)]  

and  

Cronbach’s alpha  = k r/[1+(k−1) r] [12-13].  

The SCT Learning Model is valid if r  > r table and invalid 

if r  ≤ r table. 

III. RESULTS 

The content and construct validation results of the SCT 
Learning Model are presented in Table I. Table I shows that 
the content validity of the SCT Learning Model includes: 1) 
The SCT Learning Model Development Needs; 2) State of 
the art of knowledge; 3) Thinking Framework of the SCT 
Learning Model Formation; and 4) Description of the SCT 
Learning Model, all of them have a minimum value of .87 
and is greater than r table (.16), so that each component is 
valid. While for the reliability of each component in terms of 

the value, all of them are all between the values of .98 and 
.99, so that each component is declared reliable.  

 

TABLE I. THE VALIDITY AND RELIABILITY OF THE SCT LEARNING MODEL. 

Components 

Validity and reliability of the SCT Learning Model 

Content Validity r Validity  Reliability 

1. The SCT Learning Model Development Needs .89 Valid .98 Reliable 

2. State of the art  .90 Valid .99 Reliable 

3. Thinking Framework of SCT Learning Model Formation .88 Valid .98 Reliable 

4. Description of SCT Learning Model .87 Valid .98 Reliable 

Construct Validity     

1. Consistency of SCT Learning Model Development .88 Valid .97 Reliable 

2. Thinking Framework of SCT Learning Model Formation .89 Valid .99 Reliable 

3. Description of SCT Learning Model .87 Valid .98 Reliable 

 
In addition to the FGD process, the validators provide 

suggestions to improve the quality of SCT Learning Model. 
Suggestions from validators are used as reference for the 
revision process of SCT  

Learning Model in order to be able to be implemented.  
Table I shows that the construct validity of the SCT Learning 
Model includes: 1) Consistency of SCT Learning Model 
Development; 2) Thinking Framework of the SCT Learning 
Model Formation; and 3) Description of the SCT Learning 

Model, all of them have a minimum value of .87 and is 
greater than r table (.16), so that each component is valid. 

While for the reliability of each component in terms of the  
value, all of them are between the values of .97 and .99, so 
that each component is declared reliable.  

In addition to the FGD process, the validators provide 
suggestions to improve the quality of SCT Learning Model. 
Suggestions from validators are used as reference for the 
revision process of SCT Learning Model in order to be able 
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to be implemented. Syntax of the SCT Learning Model presented in Table II. 

TABLE II. SYNTAX OF THE SCT LEARNING MODEL. 

Lecturer Activities Activities of Chemistry Teachers Candidates 

Phase 1: Orientation of Chemistry Teachers Candidates 

1. Lecturer conveys the learning objectives, provides instructional 

direction, and assesses critical thinking skills and self-efficacy.  

2. Lecturers divide students into heterogeneous groups (3-4 students) 

and divide the chemistry worksheet. 

1. Chemistry teacher candidates pay attention to the purpose of learning, 

direction about learning, and assessment of critical thinking skills and 

self-efficacy delivered by lecturers.  

2. Chemistry teacher candidates form heterogeneous groups (3-4 students) 

and receive chemistry worksheet provided by lecturers. 

Phase 2: Scientific Activities 

Lecturer guides chemistry teacher candidates to carry out experiments as 

an effort to train critical thinking skills and instill self-efficacy. 

Chemistry teacher candidates carry out experiments to train critical thinking 

skills and instill self-efficacy. 

Phase 3: Presentation of Scientific Activities Results 

1. Lecturer guides chemistry teacher candidates to present / 

communicate the results of scientific activities to classical / to other 

groups.  

2. Lecturer guides the chemistry teacher candidates to internalize the 

concept, critical thinking skills and self-efficacy of the students 

through the presentation activities. 

1. Chemistry teacher candidates present / communicate the results of 

scientific activities to classical / to other groups.  

2. Chemistry teacher candidates internalize their concept, critical thinking 

skills and self-efficacy through presentation activities. 

Phase 4: Completion of Critical Thinking Tasks 

Lecturers provide follow-up tasks in the form of critical thinking tasks that 

must be solved individually as a stage to improve the critical thinking 

skills that they already have and improve self-efficacy of chemistry 

teacher candidates. 

Chemistry teacher candidates undertake follow-up tasks in the form of critical 

thinking tasks that must be solved individually as a stage of improving the 

critical thinking skills they have and improving self-efficacy of chemistry 

teacher candidates. 

Phase 5: Evaluation 

Lecturer guides chemistry teacher candidates to evaluate the process and 

outcomes in the completion of the critical thinking task and self-efficacy. 

Chemistry teacher candidates evaluate processes and outcomes in the 

completion of their critical thinking task and self-efficacy. 

 

IV. DISCUSSION 

The hypothetical SCT Learning Model that was 
developed had been validated by 2 experts in FGD. Experts 
in the FGD consisted of 1 chemistry professor and 1 doctor 
of chemistry education. The discussion of Table I on the 
content validity of the SCT Learning Model is described as 
follows. The content validity focuses there is a need for the 
intervention and its design is based on state-of-the-art 
(scientific) knowledge [8,9]. The aspects SCT Learning 
Model Development Needs includes: 1) The importance of 
developing SCT learning model to meet the needs of 21st 
century competency framework as written in partnership for 
21st century skills; 2) SCT learning model can meet the 
needs of 21st century skills-based research trends, that is 
critical thinking skill and self-efficacy to be successful in 
today's and future life. 3) SCT learning model meets the 
demands of the times according to KKNI Curriculum. 4) The 
benefits of the SCT learning model refer to meet the needs of 
critical thinking skill and self-efficacy to be successful in 
todays and future life. 5) The purpose of the SCT learning 
model refers to meet the needs of critical thinking skill and 
self-efficacy to be successful in todays and future life.  

The aspects of Advance Knowledge of The SCT learning 
model includes: 1) SCT learning model is built to meet the 
state of the art of knowledge by improving the weaknesses 
based on the recommendations of existing researchers: a) 
PBL model: [2,14-22]. b) The Inquiry Model: [5,23-24]. 2) 
Using the theoretical foundations of educational psychology 
figures listed in standard books [10,25-27].  

Thinking Framework of SCT Learning Model Formation 
includes: 1) Study of standard reference literatures that meets 
the state of the art aspects of chemistry learning in Higher 
Education. 2) Study of standard reference literatures that 
meet the state of the art aspects of critical thinking skill. 3) 
Study of standard reference literatures that meet the state of 
the art aspect of self-efficacy. 4) Study of standard reference 

literatures that meet the state of the art aspects of the PBL 
and Inquiry learning models in improving critical thinking 
skill and self-efficacy. 5) The development of the SCT 
Learning Model is supported by the theory: Constructivism 
socio-cognitive theories, cognitive theories of learning, 
behavioural theories of learning, and motivation theories of 
learning, and supported by empirical foundations and 
reference standards on the need for innovative learning 
model to improve critical thinking skill and self-efficacy.  

Description of SCT Learning Model includes: 1) 
Characteristics of Learning Model includes: a) Purpose of 
SCT Learning Model; b) Model Stages and Arguments; 
Syntax Planning; c) Implementation of the Social System; 
Application of Reaction Principles; Support System; d) as 
well as the Instructive and Companion Impacts. 2) 
Classroom Learning and Environment Management based on 
the standard reference that meets the state of the art aspect. 
3). Evaluation Implementation: Critical Thinking Skill and 
self-efficacy based on standard references that meet the state 
of the art aspect. The results of this study showed that the 
SCT Learning Model’s content has been valid to improve 
critical thinking skills and self-efficacy of chemistry teacher 
candidates.  

The discussion of Table I on the construct validity of the 
SCT Learning Model is described as follows. Construct 
Validity focuses on the intervention is 'logically' designed 
[8,9]. Consistency of SCT Learning Model Development 
includes: 1) the development of SCT learning model with 
21st century competency framework as written in 
Partnership for 21st century skills is designed logically. 2) 
The suitability of SCT learning model with the need of 21st 
century skill-based research trend that is critical thinking 
skill and self-efficacy to be successful in present and future 
life is logically designed. 3) The suitability of SCT learning 
model with the demands of the age according to KKNI 
Curriculum is logically designed. 4) The conformity between 
the rational importance of model development, model 
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development goals, and the benefits of model development 
are logically designed.  

Thinking Framework of SCT Learning Model Formation 
includes: 1) Study of standard reference literatures that meet 
the logical aspects of chemistry learning in Higher 
Education. 2) The study of standard reference literatures that 
meet the logical aspects of critical thinking skill. 3) Study of 
standard reference literatures that meet the logical aspects of 
self-efficacy. 4) Study of standard reference literatures that 
meet the logical aspects of the PBL and Inquiry learning 
models in improving critical thinking skill and self-efficacy. 
5) The consistency between theoretical support and empirical 
support for the development of the SCT Learning Model 
(Supported by the theory: Constructivism socio-cognitive 
theories, cognitive theories of learning, behavioural theories 
of learning, and motivation theories of learning, and 
supported by the empirical foundations and reference 
standards need for innovative learning models to improve 
critical thinking skill and self-efficacy). 6) SCT learning 
model is built consistently and logically to improve the 
weaknesses based on the recommendations of existing 
researchers, they are: a) PBL model: [2,14-22]. b) The 
Inquiry Model: [5,23-24]. 7) The SCT learning model was 
built on the theory of educational psychology figures listed in 
standard books [10,25-27] and was logically designed.  

Description of SCT Learning Model includes: 1) 
Characteristics of learning model that is consistently and 
logically designed includes: a) Purpose of SCT Learning 
Model; b) Model Stages and Arguments; Syntax Planning; c) 
Implementation of the Social System; Application of 
Reaction Principles; Support System; d) as well as the 
Instructive and Companion Impacts. 2) Learning 
Environment and Classroom Management that was 
developed was designed logically. 3) Implementation of 
Evaluation: Critical thinking Skill and self-efficacy are 
developed and designed logically. The results of this study 
supported the results of previous research that innovative 
learning models must fulfil the valid criteria can be 
implemented to find the practicality and effectiveness of 
learning models developed [28.29]. The valid learning 
models and materials can be implemented to see the 
effectiveness and effectiveness of developed learning models 
and materials [29-34]. The need for chemistry learning that 
can improve self-efficacy, critical thinking, and learning 
outcomes and prevent misconceptions [35-36]. The results of 
this study prove that the SCT Learning Model has been 
constructively valid to improve critical thinking skill and 
self-efficacy of chemistry teacher candidates. Theoretically 
and the results of validation by experts through FGD prove 
that the construct and content of SCT Learning Model has 
been valid and reliable to improve critical thinking skill and 
self-efficacy of chemistry teacher candidates.  

V. CONCLUSION 

SCT learning model syntax covers: 1) orientation of 
Chemistry Teachers Candidates; 2) scientific activity; 3) 
presentation of scientific activity result; 4) critical thinking 
task completion; and 5) evaluation. The results of the study 
showed that the SCT Learning Model has fulfilled the 
validity requirements (rα  .87) and reliability (α = 1.00), so 
that the SCT Learning Model to improve critical thinking 
skill and self-efficacy of chemistry teacher candidates has 

qualified the validity and reliability. The implications of this 
study are that the valid and reliable SCT Learning Model can 
be used theoretically to improve critical thinking skill and 
self-efficacy of chemistry teacher candidates. Further 
research can be conducted to test the practicality and 
effectiveness of the SCT Learning Model to improve critical 
thinking skill and self-efficacy of chemistry teacher 
candidates. 

ACKNOWLEDGMENT 

Thanks to the Ministry of Research and Technology of 
Higher Education, Lambung Mangkurat University, and 
State University of Surabaya, which have supported this 
research. 

REFERENCES 

[1] M.S. Atabaki, N. Keshtiaray, & M.H. Yarmohammadian, “Scrutiny 

of critical thinking concept,” Int.l Educ.Stud., 8(3), 93-102, 2015. 

[2] B. Birgili, “Creative and critical thinking skills in problem-based 

learning Environment,” J. of Gifted Educ. and Creativity, 2(2), 71-

80, 2015. 

[3] C. Kivunja “Using de bono’s six thinking hats model to teach critical 

thinking and problem-solving skills essential for success in the 21st 

century economy,” Creative Educ., 6, 380-391, 2015. 

[4] F. Kalelioğlu & Gülbahar, Y, “The effect of instructional techniques 

on critical thinking and critical thinking dispositions in online 

discussion,” Educ. Technol. & Soc., 17(1), 248-258, 2014. 

[5] N.I. Kurbanoglu & A. Akim, “The relationships between university 

students’ chemistry laboratory anxiety, attitudes, and self-efficacy 

beliefs,” Australian J. Teach. Educ., 35(8), 48-59, 2010. 

[6] OECD, “The experience of middle-income countries participating in 

PISA 2000-2015,” Washington, D.C: OECD Publishing, 2015. 

[7] T. Plomp, “Preparing education for the information society: The 

need for new knowledge and skills,” Int. J. of Soc. Media and 

Interactive Learn. Environments, 1(1), 3-18, 2013.  

[8] N. Nieveen, S. McKenney, & van. Akker, “Educational design 

Research,” New York: Routledge, 2007. 

[9] B.K. Prahani, M. Nur, L. Yuanita, & I. Limatahu, “Validitas model 

pembelajaran group science learning: Pembelajaran inovatif di 

Indonesia,” Vidhya Karya, 31(1), 72-80, 2016. 

[10] R. Arends, “Learning to teach,” New York:  McGraw-Hill, 2012. 

[11] B. Joyce, and M. Weil, “Models of teaching,” edition: Pearson 

Education Inc, 2003. 

[12] J. Fraenkel, N. Wallen, & H. Hyun, “How to design and evaluate 

research in education,” New York: McGraw-Hill Companies: Inc, 

2012. 

[13] N.K. Malhotra, “Review of marketing research: Special issue–

marketing legenda,” New York: Emerald Group Publishing Limited, 

2011. 

[14] W. Zwaal & H. Otting, “Performance of the seven-step procedure in 

problem-based hospitality management education,” J. of Problem 

Based Learn. in Higher Educ., 4(1), 1-15, 2016. 

[15] A. Efendioglu, “Problem-based learning environment in basic 

computer course: Pre-service teachers’ achievement and key factors 

for learning,” J. Int. Educ. Res., 3(1), 205-216, 2015. 

[16] V.J. Skinner, A. Braunack-Mayer, & T.A. Winning, “The purpose 

and value for students of PBL groups for learning,” Interdisciplinary 

J. of Problem-based Learn., 9(1), 2015. 

[17] H. Purichia, “Problem-based learning: An inquiry approach,” 

Interdisciplinary J. of Problem-Based Learn., 9(1), 5, 2015 

[18] V. Batdi, “The effects of problem-based learning approach on 

students’ attitude levels: A meta-analysis,” Educ. Res. Rev., 9(9), 

272-276, 2014. 

21

Advances in Social Science, Education and Humanities Research (ASSEHR), volume 330



[19] P. Ageorges, A. Bacila, G. Poutot, and B. Blandin, “Some lessons 

from a 3-year experiment of problem-based learning in physics in a 

French school of engineering,” A. J. Educ. Res., 2(8), 564-567, 2014.  

[20] S. Temel, “The effects of problems-based learning on pre-service 

teachers's critical thinking dispotitions and perceptions of problems 

solving ability,” South African J. of Educ., 34(1), 1-20, 2014. 

[21] A. Klegeris & H. Hurren,” Impact of problem-based learning in a 

large classroom setting: student perception and problem-solving 

skills,” Advances in Physico. Educ., 35(4), 408-415, 2011. 

[22] Q. Zhou, Q. Huang, & Q, Tian, “Developing students’ critical 

thinking skills by task-based learning in chemistry experiment 

teaching” Creat. Educ., 4(12), 40-45, 2013. 

[23] F. Alkan, “Experiential learning: Its effects on achievement and 

scientific process skills. Journal of Turkish Science Education, 

13(2), 15-26, 2016. 

[24] E. Kazempour,” The effects of inquiry-based teaching on critical 

thinking of students,” J. Soc. Issues & Humanities, 1(3), 23-27, 

2013. 

[25] R. Moreno, “Educational psychology,” New York: Jhon Wiley & 

Sons, 2010. 

[26] M.J. Keller, “Motivational design for learning and performance the 

ARCS model approach,” USA: Springer, 2010. 

[27] E.R. Slavin, “Educational psychology. theory and practice,” Boston: 

Pearson, 2011. 

[28] I.N. Dewi, S. Poedjiastoeti, and B.K. Prahani, “ELSII learning model 

based local wisdom to improve students’ problem-solving skills and 

scientific communication,” Int. J. Educ. Res., 5 (1), 107-118, 2017. 

[29] Suyidno, M. Nur, L. Yuanita, & B.K. Prahani, “Validity of creative 

responsibility-based learning: An innovative physics learning to 

prepare the generation of creative and responsibility,” IOSR Journal 

of Research & Method in Education, 7 (1), 56-61, 2017. 

[30] B. Jatmiko, B.K. Prahani, Munasir, Z.A.I. Supardi, I. Wicaksono, N. 

Erlina, P. Pandiangan, R. Althaf, and Zainuddin, “The comparison of 

or-ipa teaching model and problem-based learning model 

effectiveness to improve critical thinking skills of pre-service 

physics teachers,” J. Baltic Sci. Educ., 17(2), 1-22, 2018.  

[31] Suyidno, M. Nur, L. Yuanita, B.K. Prahani, and B. Jatmiko, 

“Effectiveness of creative responsibility-based teaching (crbt) model 

on basic physics learning to increase student’s scientific creativity 

and responsibility,” J. Baltic Sci. Educ., 17(1), 136-151, 2018. 

[32] B.K. Prahani, S.W. Winata, & L. Yuanita, “Pengembangan 

perangkat pembelajaran fisika model inkuiri terbimbing untuk 

melatihkan keterampilan penyelesaian masalah berbasis multi 

representasi siswa SMA,” J. Penelit. Pend. Sains, 4(2), 503-517, 

2015. 

[33] B.K. Prahani, I. Limatahu, M. Nur, and L. Yuanita, “Effectiveness of 

physics learning material through guided inquiry model to improve 

student’s problem-solving skills based on multiple representation,” 

Int. J. Educ. Res., 4(12), 231-242, 2016. 

[34] F. Erika and B.K. Prahani, “Innovative chemistry learning model to 

improve argumentation skills and self-efficacy, IOSR J. Res. Method 

Educ., 7(1), 62-68, 2017. 

[35] A. Majid and B.K. Prahani, “Analyze of students' learning outcomes 

based on mental models of atomic structure,” IOSR J. Res. Method 

Educ., 7(1), 120-124, 2017. 

[36] N. Palisoa, Suyono, R. Agustini, and B.K. Prahani, “Integration of 

strategy conceptual change using strategy 3r (recall, recognition and 

redintegration) to reduce burden high misconceptions,” Int. J. Educ. 

Res., 5(3), 37-44, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22

Advances in Social Science, Education and Humanities Research (ASSEHR), volume 330




