
The application of tutorial based 
worksheets to enhance student 

understanding of static electricity 
and magnetism at lower and upper 

second level education 

Richard  Moynihan,  

Eilish McLoughlin, Odilla Finlayson, Paul van Kampen 

SMEC 2014 

 

 



Where did I start. 

 Should I use guided inquiry or open inquiry? 

 

 

 Should I focus on improving conceptual 

understanding or improving student skill? 

 

 

 



Starting influences. 

 Physics By Inquiry. Vol 

I & II. 

 

 Lillian C McDermott 

& Physics Education 

Group the University 

of Washington. 

 



Starting influences. 

 Tutorials in 

Introductory Physics. 

 

 Lillian C McDermott, 

Peter S Shaffer & 

Physics Education 

Group the University of 

Washington. 

 

 



 Static Electricity (Lower and Upper) 

 

 Magnetism (Lower) 

 

 

 

 

What Topics? 



Why pick Static Electricity? 

1. Students and teachers think it is easy. 

 

2. Literature shows lots of misconceptions developed in this topic.  

 



Charges vs Charged Objects.  
 

 Typically, this is what 

students are taught about 

charges. 

 

 Develops a misconception 

that neutral objects will not 

react to a charged object. 



Pre – Test Question 

 



Challenging student models.  



Challenging student models.  



Post –Test Question.  



Post –Test Question.  



What were the challenges? 

1. Length and time of exposure. 

 

 

2. Abstract nature of the material. 

 

 

3. Explicit experience of attraction between charged and 

neutral objects must occur.  



Revised Edition. 



Revised Edition. 



Revised Edition. 



Revised Edition. 



Revised Edition. 



What else are we going with this? 

 Lower level Static: 

1. Interaction of charges 

2. Interaction of charged objects and neutral objects. 

3. Conservation of charge: Micro vs Macro. 

4. Applications of grounding.  

 



What else are we going with this? 

 Lower level magnetism: 

1. Magnets with magnets, magnetisable metals and plastics.  

2. Properties of magnetic fields. 

3. Attraction and Repulsion – Experience & Field pattern. 

4. Magnetic field of the earth. 

 



Where else are we going with this? 

 Upper level Electrostatics 

1. Coulomb’s Law. 

2. Electric Field, vectors and fields. 

3. Potential Difference, static concept and setting up a circuit. 

4. Capacitance, static concept and setting up a capacitor. 
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