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Origin 起源 

 Why to study conceptual change?为
什么研究概念转变？ 

  Learners come to science classroom with 

their prior experiences and 

preconceptions. These preconceptions are 

always different from science concepts, 

influencing on learner’s observation and 

thinking and they are hardly to be 

changed by traditional teachings。 



 Why do some learners’ 
preconceptions change so 
difficultly? How to improve 
learners’ preconceptions 
(misconceptions) to science 
concepts? These issues are  
highlighted by researchers in 
science education in  the late 
three decades.   



Different  theories 理论争鸣 

1 Conceptual change model 

Based epistemology 

2 Conceptual change 

theory Based ontology 

3 Conceptual change theory 

based on framework theory 



Conceptual change model 

Claimed by Posner（1982，1992） 

Tow types of conceptual change: 

 assimilation 

 accommodation 

 



theory 

dissatisfaction 

intelligibility 

plausibility 

fruitfulness 
4 新概念的有效性 

3 新概念的合理性 

2 新概念的可理解性 

1 对原有概念的不满 

“Accommodation” needs four conditions: 



 concept ecology  

Conceptual change 

anomalies  

analogies 

Epistemological 

commitments Metaphysicial 

beliefs  

Other knowledge  



Conceptual change model 
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Developing model 

 Thorleys’ status analysis 

categories （1990） 



From:Chi-Yan Tsui, David F. Treagust(2007) 

Understanding Genetics: Analysis of Secondary Students’ Conceptual Status 
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Status analysis categories 
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Ontology 

 Claimed by Chi （1992，1994） 
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ontological categories trees (本体论树) 
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ontology 

• Tow types of conceptual change 

•  branch jumping“枝节转移”； 

• tree switching “主干变换”. 



Matt

er 

Nature 

kind 
artifacts 

Living 

Plants Solids 

Non-Living 

Animals Liquids 

Process

es 

Proced

ure 
Event 

Intenti

onal 
Random Nature Artificial 

Constraint

-based 

Interaction 

Mental states 

Emoti

onal 

Intent

ional 

Most science 

concepts 

attribute to match 
Students 

classified 

Conceptual change will 

happen 



Empirical evidence 



 

Empirical evidence 
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Framework theory 

Claimed by Vosniadou（1994） 

 framework theory 框架理论  

specific theory 具体理论 

 tow types of conceptual change 

     Enrichment 丰富 

     Revision 修正 



Empirical material about “force”  



Students’ metal models of force 

• kindergarten: 

60% 
• grade 4: 20% 
• grade 6: 0 
• grade 9: 0 

internal 
 internal and gained 

gained 

• kindergarten 

26.7% 
• grade 4: 33.3% 
• grade 6 :30％ 
• grade 9 :3.3% 

•Kindergarten: 0 
• grade 4 16.7% 
• grade 6 36.7％ 
• grade 9 6.7% 

 force is an 

acquired  

property of 

moving objects 

 force is an 

internal 

property in 

objects 



From S. Vosniadou, The changing meaning of force 
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Beyond cold conceptual change 

Claimed by Pintrich（1993） 

       Students’ motivation and 

emotion have to be paid 

attention in real classroom. 
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Developing theory 

 Claimed by Treagust（1997,2003） 

   A Multidimensional Framework for 
Interpreting Conceptual Change Events 
in the Classroom 

epistemology Social\ emotional 

ontology 



My research 

However, prior researches about 
conceptual change always focused on 
the learners aspects without thinking 
the characteristics of science contents.  

This study will develop a generalized 
framework for conceptual change in 
science education, which not only 
focus on the learners’ situations, but 
also take science content into 
consideration. 



“dimensions of content” 

    Claimed by White（1994） 

 Abstraction/Complexity 抽象度/复杂度  

 Mix of types of knowledge 知识类型的混合程度 

 Demonstrable VS Arbitrary可论证的 还是 任意的  

 Extent of links与其他内容的联系程度  

 Alternative models with explanatory power 相异概念的解释力 

 Openness to common experience 常识经验的开放度  

 Presence of common words 日常相关语言的存在 

 Social acceptance 社会的接受度  

 Emotive power 情感力  



A generalized framework for conceptual 

change in science education(GFCCSE) 
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My research questions 

How to develop the generalized 
framework for conceptual change in 
science education (GFCCSE) in detail 
to get it feasible; 

How the validity and reliability of the 
GFCCSE ? 

What can we gain from empirical data 
to revise the GFCCSE? 



My research methods 

The empirical part of this research 
will be taken face to face interview 
individually and collaboratively. The 
subjects of this research will be from 
mainland China, who have been 
learned the science concepts of 
thermodynamics in their regular 
science classroom. 




