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"The main challenge in the science of human learning is to understand the requirements of educational design at all levels" (K.U. Smith and Smith 1966, p. 478)
PREMISE  - The premise of this presentation is that the preponderance of observed variability in student learning is attributable to design factors in --- that is, the ergonomics of --- the learning environment

Evidence From Differential Learning Research

•Research on differential learning dates back over a century

•Variability in learning performance conceivably can be explained in one of 3 
ways

innate biological differences in intellectual ability
innate biological differences in learning ability
differences attributable to the design of the learning environment

•Evidence from differential learning research strongly supports the 
conclusion that observed variability in cognitive performance and learning is 
largely context specific --- that is, attributable to the design of the task

Differential Learning Predictions Based on the 
Assumption of Innate Intellectual Ability

Empirical findings from differential 
learning research support neither of 

these predictions

Differential Learning Predictions Based on the 
Assumption of Innate Learning Ability

What ergonomic design factors have the greatest influence on variability in student learning?

Conclusions
•Based on math and reading standardized basic skills test scores 
for 8th graders in metro-area school districts over a 10-year period, 
the poverty index consistently accounts for from two-thirds to 
three-fourths of the variance in test performance

•This suggests that school districts should invest in enhancing the 
socioeconomic status of their communities as a key strategy for 
improving student learning performance

•To do so however will require a paradigm shift on the part of the 
public school system

•The University of Wisconsin provides a model with the Wisconsin Idea:  
‘the boundaries of the campus are the boundaries of the state’

•For public school systems, the parallel idea is:  ‘ the boundaries of 
the school are the boundaries of the community’
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Class Size?

Nope!

Average Math Scores for 5th Graders in 
Relation to Overall School Enrollment for 

1,662 Pennsylvania Schools (Wainer, 2007)

Average Math Scores for 11th Graders in 
Relation to Overall School Enrollment for 

1,662 Pennsylvania Schools (Wainer, 2007)

Teacher Pay for Performance Systems?

Not Likely!

Use of Technology?

Probably Not!

Cooperative Learning Environments?

Absolutely!

And the Winner is?

Socioeconomic Status of Students

8th Grade Basic Skills Test Scores for 1996, 2002 and 2006, 
(averaged across math and reading) for Metro-Area  

School Districts, in relation to District poverty index levels
(1996:  38 Districts, r2 = 0.75)
(2002:  50 Districts, r2 = 0.77)
(2006:  50 Districts, r2 = 0.65)

Twin Cities Metropolitan Area School Districts
Average 8th Grade Basic Skills Test Scores 2002
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Twin Cities Metropolitan Area School Districts
Average 8th Grade Basic Skills Test Scores 2006
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How do you extend the boundaries of the 
school to the boundaries of the 

community?
2007 Column by David Brooks, New York Times:  ‘A critique of pure reason 
in education’

- Relationships children have outside school shape their performance 
inside the school

- Family relationships matter more to learning than anything else
- Schools filled with students who can’t control their impulses, who 

can’t focus their attention and who can’t regulate their emotions will 
not succeed

- If we want to have successful human capital policies, we have to get 
over the definition of education as something that takes place in 
school between the hours of 8 and 3, between the months of 
September and June, and between the ages of 5 and 18

Physical Activity Interventions?

Very Likely!

The Bottom Line

Understanding  How to Design Learning Environments is Key to Understanding How and Why 
Children Learn

Unless or Until Educators Understand and Appreciate this Lesson, Efforts to Dramatically Improve 
Learning Performance of Children Will Continue to Have Limited Success


