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Physics SpecificGeneric

Classroom Focused

Research/Theoretical



What is PER?



What research can do for us 
(and what it cannot)

Unlikely to tell us 

‘what is the 
perfect way to 

teach x so 
students will 

understand it’

Can (and should) 
help us ask better 
questions of our 
own practice and 

help us make better 
choices. 

And evaluate 
the success or  

effectiveness of 
what we do.



Some good things 
to read

Ways of thinking 
about teaching 

and learning 

Ways of thinking 
about thinking

Ways of evaluating 
our teaching and 

their learning

What research can do for us 
(and what it cannot)



Questions Surveys

Thinking 
About 

Thinking

Curriculum 
Development



PER Heroes I – Lillian McDermott

https://en.wikipedia.org/wiki/Lillian_C._McDermott


American Journal of Physics 69, 1127 (2001)
https://doi.org/10.1119/1.1389280



Some research based generalisations about 
Learning and Teaching

Facility in solving standard quantitative problems is not 
an adequate criterion for functional understanding.

Questions that require qualitative 
reasoning and verbal explanation 
are essential for assessing student 

learning and are an effective 
strategy for helping students 

learn.

Challenge students with 
qualitative questions that cannot 

be answered through 
memorization, insist that they do 
the necessary reasoning by not 
supplying them with answers.



Questions



Ranking Tasks

 Highest pressure                                Lo west pressure              Certainty:        /10

A) B) C) D)

Black masses of equal weight are placed on grey pillars of the same cross sectional area. 

Rank the situations by the pressure exerted on the surface on which they stand. Indicate 

your level of certainty (10= completely sure / 0= complete guess). 









https://www.arborsci.com/pages/next-time-questions

https://www.arborsci.com/pages/next-time-questions
https://www.arborsci.com/pages/next-time-questions


Concept 
Inventories





https://doi.org/10.1119/1.4977416

https://doi.org/10.1119/1.4977416
https://doi.org/10.1119/1.4977416










Surveys



Rate the following statements

1=Completely agree → 5=Completely disagree

a) A significant problem in learning physics is being able to memorize 
all the information I need to know.

b) When I am solving a physics problem, I try to decide what would be 
a reasonable value for the answer.

c) I think about the physics I experience in everyday life.

d) It is useful for me to do lots and lots of problems when learning 
physics.



Colorado Learning Attitudes towards Science 
(CLASS)





Thinking About 
Thinking



PER Heroes II – Joe Redish



Teaching Physics With The Physics Suite – Edward Redish
http://www2.physics.umd.edu/~redish/Book/

https://doi.org/10.1119/1.4874260

http://www2.physics.umd.edu/~redish/Book/
http://www2.physics.umd.edu/~redish/Book/
https://doi.org/10.1119/1.4874260




Change Principle

It is reasonably easy to learn 
something that matches or 

extends and existing scheme, 
but changing a well established 
schema substantially is difficulty



Change Principle

It is very difficult to 
change an established 

mental model

Much of our learning is 
done by analogy

Good examples are very 
important

It’s hard to learn 
something that we 

don’t almost already 
know







Curriculum 
Development









PER Heroes III – Eugenia Etkina

https://gse.rutgers.edu/faculty/eugenia-etkina/


https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.13.010107

https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.13.010107
https://journals.aps.org/prper/abstract/10.1103/PhysRevPhysEducRes.13.010107


If only someone would write a 
short introduction to the best PER 

books and papers available, 
explaining why they are good and 

sharing some ‘highlights’?
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