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!



Component skills!
!

!! !mental rotation!
!
!
!

spatial manipulation!
!
!
!

penetrative thinking!
!
!
!

 ! !spatial principles!

mostly from Ekstrom et al. (1976)!



mental rotation!

Guay (1976)!



spatial manipulation!

Ekstrom et al. (1976)!



penetrative thinking!

Crawford & Burnham (1946) and Myers (1953)!



mental !
rotation
!!

spatial !
manipulation!!

penetrative 
thinking!
!!



mental !
rotation
!!

spatial !
manipulation!!

penetrative 
thinking!
!!



Spatial principles: water level task!
!

Task from Lynn LIben!



Spatial principles: water level task!
!

Task from Lynn LIben!



Sample answers!

Data from Lynn Liben!



Shoreline task – estimating horizontal!

Correct answer 
shown in red!

Data from Liben & Kastens!



Shoreline task – estimating horizontal!

Some student 
answers are fine!

Data from Liben & Kastens!



Shoreline task – estimating horizontal!

Some drew straight 
lines 10-45˚ from 
correct answer!

Data from Liben & Kastens!



Shoreline task – estimating horizontal!

Line drawn parallel 
to long axis of 
surface?!

Data from Liben & Kastens!



Shoreline task – estimating horizontal!

Wavy lines or 
compound curves!

Data from Liben & Kastens!



Why does it matter?!



Sample answers!
!

Summary!
!

There are different component skills !
for spatial visualization.!

Peoplesʼ spatial abilities vary - it is 
important to recognize that your 

students may not be as good as you.!
!

Practice seems to help everyone, 
regardless of their starting ability.!



skill puzzles: in-class exercises for practice!



In-class discussion -  reinforcement of concept!



start of semester 2005!



end of semester 2005!



In-class exercises for diagnosis!



In-class exercises - penetrative thinking!



Exam questions designed in similar manner!



Summary!
!
Skill puzzles may be one way to 
address disparate spatial skills.!

Provide additional practice with 
component skills on geologically 
meaningful problems.!
!
Helps me break class into different 
sections (less lecture).!
!
Pictures are often much easier to 
grade than words. !


