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Conductor and Dielectric 

 

 

•How to describe and identify the progression of the 

introductory physics students’ mental model levels about 

conductor and dielectric under different contexts?  

 

Research Question 

Framework 

•Two researchers classified students’ responses of each context 

into different levels independently and an inter-reliability rate 

of 89% was obtained 

•Calculate the percentage of each level under every context 

Analysis 

• 137 sophomore undergraduate telecommunication majors 

from an introductory physics class in China 

•  6 open-ended questions: 3 for conductor and 3 for dielectric; 

elicit the students’ mental model under the contact, rubbing, 

induction contexts  

•  Items about Conductor and Dielectric 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• students should expressed their ideas through verbal or other 

expressive means, e.g. pictures or graphs 

•25 minutes to complete these questions 

Sample and Tasks 

Result Ι The percentage of each context  
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Results 

Result Π  Context  dependence of mental model 

 

Conclusion & Implication for teaching 

•For conductor, about 30% students were unsure about the 

motion of the protons. 

• For dielectric, more than 40% students thought that 

electrons could not move under the polarization condition. 

•Students’ mental models are somewhat sensitive to the context 

especially in the unfamiliar context. 

Multiple teaching strategy (e.g. modeling, bridging, cognitive  

conflict)to develop students’ mental model 

Provide students opportunity to use their mental model 

under different contexts 

 

 

Q2. Rubbing 

You rubbed a part of a (i) metal rod, (ii) 

wooden rod with fur. Please draw the 

charges distribution. 

Q1. Contact  

You connect the charged electroscope 

A to the neutral electroscope B with a 

(i) metal rod, (ii) wooden rod.  

Q3. Induction 

A rubbed rod is brought near a (i) 

metal can, (ii) plastic can on a swivel.  

Table Π  The progression structure of dielectric 

 

   Level Feature 

No No model-like explanation or no answer 

None Electrons and  protons all can move freely 

Flawed Electrons can move freely, but were unsure about  protons 

Science Only electrons could move freely 

   Level Feature 

No No model-like explanation or no answer 

None Charges cannot move  at all or can move freely in a dielectric 

Flawed 
Electrons cannot move freely in a dielectric but don’t know the 

mechanism of induction 

Science 

Electrons cannot move freely in a dielectric, when a rob is rubbed, 

electrons can move from one material to another . Electrons can  

shift slightly when polarization.  

Table Ι  The progression structure of conductor 

•The percentages of each level are slightly different under 

different context. Many students showed a lack of 

understanding of dielectric polarization.  

 

* The red color sentences are key elements of scientific model 

Conductor                                                       Dielectric 


