
Thinking In and Out of the Arts
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Transfer of learning 

As a way of understanding the relationship between thinking in and out of the arts



Sloppy arts transfer research that has 
captured the public imagination

Transfer research based on analysis of parent 
domain

• Visual arts
• Theater
• Music

Other ongoing research in Laboratory for 
Teaching Learning and Cognition in the 
Arts
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Common Transfer Claim

Involvement in the arts is associated with 
gains in math, reading, cognitive ability, 
critical thinking, and verbal skill. 

Peculiar to the US And no causal evidence
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Motivation for such claims

• To counter the marginal position of the 
arts in our schools

• Desire for silver bullet

• But such claims marginalize the arts as a 
means to a greater end



Source of such claims
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• Legitimate scientific finding

• Of no educational application

• Completely distorted by popular media and 
commercial interests



Spatial Test Performance 
Following:

• 10 min of verbal 
instructions to induce 
relaxation and lower 
blood pressure

• 10 min of silence

• 10 min of Mozart piano 
sonata in d major for two 
pianos



Each then took 1 of 3 spatial 
tests from Stanford Binet IQ Test

- Paper folding

- Matrices

- Pattern analysis



Paper Folding Test

Rauscher, Shaw, & Ky, 1993



Answer?

•



Surprising Results

Effect lasts only 10-15 min.



Media Frenzy



Reviewing Education and the Arts Project   
Winner & Hetland, 2000

No causal relation in 7 
out of 10 meta-analyses

Claims exceed evidence for 
transfer from arts to non-arts 
learning

Fury of arts advocacy/ arts 
funding community



3 Clear Causal Links

• Music listening and spatial skill
Lois Hetland

• Music performance and spatial skill
Lois Hetland

• Dramatic enactment of texts and 
verbal skill
Ann Podlozny



2 possible causal Links but very 
few studies, effect size NOT 

significant!

• Music and Math

• Dance and Spatial (near transfer)



5 Areas where NO causal link 
has been found

• Music and reading
• Visual arts and reading

– Despite Learning to Read through the Arts

• Dance and reading
– Bodies in shape of letters

• Arts and creative thinking
– How many uses for a paper clip? 

• Arts and math/verbal/composite achievement



Why then does the 
misconception persist?

College Bound Seniors: Profile of SAT and 
Achievement Test Takers

1988-1998 (1993 missing)

Published every year by the College Board

Confusion of correlation with causality
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Many non-causal plausible 
explanations

FAMILY DYNAMICS
Families push for high achievement in 
academics and arts.

DRIVE
High achievers have drive to master 
academics and arts

STRATEGY
Building resumes for selective colleges.



UK: Opposite relationship



Instrumental 
Claims are a 

Double-
Edged
Sword



missing in the transfer research:

• Analysis of what is learned in parent 
domain  

• Necessary before a hypothesis of how 
learning transfers  



Sloppy arts transfer research that has 
captured the public imagination

Transfer research based on analysis of parent 
domain

• Visual arts
• Theater
• Music

Other ongoing research in Laboratory for 
Teaching Learning and Cognition in the 
Arts
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-- students choose to attend to focus on arts  
-- minimum of 10 hours per week instruction in visua l arts
-- teachers are practicing artists
-- qualitative study



2 Potentially Transferable 
Working Styles



Engage & Persist
– Degas: One must do the same subject over 

again ten times, a hundred times. In art 
nothing must resemble an accident, not even 
movement.”



Stretch & Explore
– Just play around and see what happens and 

maybe you’ll learn a new technique.”



4 Potentially Transferable 
Habits of Mind



Expression
– “Art is beyond technique”



Reflection (meta-cognition)
– What’s not working here? (daily critique 

sessions)



Observation-
Learning to See



Spatial 
visualization



Next Step: Assess learning of 
these habits, and transfer

Starting with Spatial Visualization

Effects of Visual Arts Training on  
Geometric Reasoning—because
both involve spatial visualization 

Co-PIs: Lois Hetland and Lynn Goldsmith
Graduate Students: Caren Walker and Angelina Hawley
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2 year longitudinal study

• 3 groups Boston Public High School students 
entering 9th grade (n=60 in each group)

• Getting intensive visual arts training 
• Getting intensive sports/music training
• Getting no special training

• Baseline, after 1 yr., after 2 yrs.
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Hypothesis



Spatial Reasoning in 
Geometry Assessment

Bulk of items from NAEP, PISA, TIMSS 
release items.

Require no previous instruction in 
geometry, knowledge of formulae etc.
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This is a drawing of a “twisted building” and a plan  of the ground 
floor. The compass points show the orientation of the building.

Here is a drawing of the building made from 
the side. From which direction has the 
building been drawn?
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Triangle PQT can be rotated (turned) onto 
triangle SQR.

What point is the center of 
rotation for rotating triangle 
PQT into triangle SQR?

P

Q

R

S

T

P

Q
S

T

R



Figure A

Figure B

Imagine that the scene in Figure A is drawn on a 
piece of stretchy rubber. Draw how the scene 
would look if you had stretched it to fit perfectly in 
the rectangle of Figure B.

Spatial Reasoning in Arts 
Assessment
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• Standard spatial reasoning tasks

• Control tasks (verbal, theory of mind)



Clinical Interviews
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Sloppy arts transfer research that has 
captured the public imagination

Transfer research based on analysis of parent 
domain

• Visual arts
• Theater
• Music

Other ongoing research in Laboratory for 
Teaching Learning and Cognition in the 
Arts
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Again, starting with an analysis of 
learning in theater

• Character analysis of each role  
– Expertise in theory of mind?

• Feeling the emotions of each role
– Strengthen empathy?



1 year longitudinal study

• Comparing 8-10 year olds and 13-14 year 
olds beginning theater training vs. those 
getting visual arts training

– theory of mind
– empathy



Reading the Mind in the Eyes 
Test
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Interpersonal Perception Task

• Who is lying?
• Who is the boss?
• Who just won and who just lost?
• What is the relationship of these four 

people?
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Empathic Accuracy Test

• What is this person feeling at this very 
moment?



Emotion Matching

• What is the character feeling/ what are you 
feeling?



Sloppy arts transfer research that has 
captured the public imagination

Transfer research based on analysis of parent 
domain

• Visual arts
• Theater
• Music

Other ongoing research in Laboratory for 
Teaching Learning and Cognition in the 
Arts
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Two questions

• Effect on brain growth

• Transfer to spatial, math, verbal?



musicians’ brains

• Gray and white matter volume  

• Corpus callosum

• Motor cortex

• Cerebellum

• Planum temporale



nature or nurture?



• Learning to read music involves learning to read 
notations

• Learning to read music involves learning about 
proportions  

• Meaning of a notation is understood in part in 
terms of spatial position



Design

• 5-7 year olds beginning string/keyboard
• 5-7 year olds not starting music
• Followed for 3 years: cognitive testing and 

structural/functional MRI scans



Hypotheses

Instrumental group (relative to controls): 
– BRAIN: more brain vol. in brain areas found 

larger in adult musicians

– NEAR TRANSFER: greater gains in 
melody/rhythm discrimination and fine motor 
skill

– FAR TRANSFER: Greater gains in reading, 
math, and spatial tasks



transfer findings

Only “near” transfer
melody/rhythm discrimination 
finger sequencing

Math
Verbal
Spatial



brain findings after 15 mos.
(based on 15 instrumentals, 16 controls) 

Motor-related areas:
relative anatomical growth in motor but not auditor y 
areas 

degree of improvement in left-hand keyboard finger 
sequencing task  

Auditory areas: 
relative anatomical growth in auditory but not moto r 
areas 

degree of improvement in melody/rhythm 
discrimination task



so what?

• Not evidence for importance of music 
education

• Everything changes the brain



Research Findings on the Relationship 
Between Motorcycle Riding and Brain 

Stimulation

When riding a motorcycle, the brain of the rider 
is stimulated. Differences in brain use and level 
of brain stimulation can be observed in 
motorcyclists who ride regularly and in 
motorcyclists who have not ridden for extended 
periods (at least 10 years).
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• Education choices are values choices

• What we have shown is brain plasticity 
from a very small amount of intervention



Are there brain markers of 
giftedness?  

• Must separate gift from training
• Look at musically gifted children’s brains

– at baseline

– at each time point (responding differently to 
training)



The Unifying Thread

training studies as attempts to 
understand the relationship 
between thinking in arts and 
outside of arts

not as attempts to justify arts 
education for extrinsic gains



Sloppy arts transfer research that has 
captured the public imagination

Transfer research based on analysis of parent 
domain

• Visual arts
• Theater
• Music

Other ongoing research in Laboratory for 
Teaching Learning and Cognition in the 
Arts
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Epistemological reasoning in 
children

Caren Walker/Angelina Hawley

• Does experience in “doing philosophy”
help children progress from absolutist 
(there is one right answer) to multiplist 
(anything goes) to evaluatist (some 
arguments are better than others).

• Examining this in physical, social, moral, 
and aestheticknowledge domains



Relationship between realistic drawing talent 
and autistic perceptual and personality traits 

in children and adults
Jen Drake



Current Undergraduate Theses 
on Arts and Cognition/Emotion



Visual imagery in artists 
– Nicole porter



Are mathematicians more musical than the 
rest of us?

– Katherine Redman



Effect of art making on mood
– Katelyn Coleman



Realistic drawing skill in autism
– Amanda Redash



Tone deafness and dyslexia
– Ken Kroog



Acting and verbal memory
– Jess DeLuca (thesis supervised by Thalia 

Goldstein)



Acting, hypnotic susceptibility, and absorption
– Hannah Hughes (thesis supervised by Thalia 

Goldstein)



Children obsessed with fiction: do they blur 
the distinction between fantasy and reality?
– Tess Fielden (thesis supervised by Thalia 

Goldstein)




