
Left Brain, Right Brain: 
This critical review shows 

? • H U O U l i I 1 1 1 9 i « there's little evidence 
supporting the current vogue for left-brain/right-brain pop psychology and its 
use in training and performance improvement. 

By TERENCE HINES 

esearch on the differences in func-

tion b e t w e e n the left and right 

-s ides of the h u m a n brain once was 

discussed only in professional medical and 

psycho logy journa ls . Now, n e u r o s c i e n c e 

research has cap tu red the popular imagi-

nat ion. Re fe r ences to it appear regularly 

in the popula r press . Fur ther , c la ims are 

m a d e f r equen t ly tha t t he d i f fe rences be-

tween t h e two s ides of t he brain have im-

portant practical implications, T h i s s e e m s 

to be especial ly t rue in the area of train-

ing and pe r sonne l d e v e l o p m e n t . Several 

articles have a p p e a r e d in xhh Journalwcr 

t h e pas t few years c la iming tha t unde r -

s tand ing left-brain/right-brain d i f fe rences 

is impor tan t for peop le in the field of train-

ing and d e v e l o p m e n t . T h e basic thesis of 

these art icles is that t h e two h e m i s p h e r e s 

of t he h u m a n brain differ great ly in their 
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m o d e of cognit ive process ing or thinking, 

that Wes te rn soc ie ty e m p h a s i z e s "left 

brain" m o d e s of thought , that the left brain 

represses t h e right brain and its natural 

m o d e of thought and that, if only the right 

brain could be be t te r trained to express its 

m o d e of t hough t , we'd all be be t t e r m a n -

agers, sa lespersons , art ists or whatever . 

Kaminski-da-Roza lists t he different char-

acter is t ics of left-brain and right-brain 

cognition as they are usually d ichotomized 

in t h e s e articles.1 T h e left brain is said to 

b e "Consc ious , induct ive, logical, linear 

thinking and quest ions why and how." T h e 

right brain is said to be "Subconsc ious or 

even unconscious, deductive, intuitive and 

non- l inear thinking." 

All this may sound very scientif ic, 

especially when p resen ted with the patina 

of m o d e r n neuroscience. However, it is an 

as tonishingly un in fo rmed and simplis t ic 

view of t h e brain. N o n e of this left-

brain/right-brain "mythology" is suppor t ed 

by t h e actual research on t h e d i f fe rences 

be tween the left and right h u m a n cerebral 

hemispheres . 2 In fact , t he research litera-

t u r e flatly c o n t r a d i c t s m o s t of t h e 
mythology. 

Left-brain /ri gh t-brai n 
mythology 

T h a t t he r e are d i f fe rences b e t w e e n t h e 

two s ides of t h e h u m a n brain in t he way 

they process informat ion has been known 

since 1865, w h e n Broca first descr ibed an 

impai rment of speech (aphasia) associated 

with damage to a certain par t of a patient 's 

left hemisphere . 3 Resea rch on t h e s e dif-

f e rences has s h o w n t h e m to b e of a total-

ly d i f ferent charac te r than t h o s e c la imed 

by left-brain/r ight-brain mythology. T h e 

actual differences in the way that informa-

tion is p r o c e s s e d in t he h e m i s p h e r e s are 

much smaller and much less d icho to-

mized than t h e my tho logy claims. 

In t h e 1960s and early 1970s, m o s t 

researchers in this field felt tha t the left 

h e m i s p h e r e was t h e "verbal" h e m i s p h e r e 

and t h e right h e m i s p h e r e was t he "non-

verbal" h e m i s p h e r e . T h a t is, regardless of 

the sensory moda l i ty used for s t imulus 
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presen ta t i on , t he left h e m i s p h e r e pro-

ces sed linguistic st imuli such as p r in ted 

and spoken words and t h e right h e m i -

s p h e r e p roces sed non-verbal or "visual-

spatial" stimuli such as unfamiliar faces, en-

v i ronmenta l s o u n d s tha t could not easily 

be n a m e d and compl i ca t ed shapes tha t 

also had no clear verbal label. Results soon 

appeared that showed tha t this d icho tomy 
was far f rom absolute and not even terribly 

accurate . For instance, s tudies showed 

that , while t h e left h e m i s p h e r e was s o m e -

what be t te r than the right on tasks involv-

ing linguistic stimuli, the right hemisphere , 

according to Sear lman, could per form such 

tasks. It s imply p e r f o r m e d t h e m m o r e 

slowly.4 

In a typical e x p e r i m e n t des igned to ex-

a m i n e h e m i s p h e r i c d i f fe rences in normal 

subjects , strings of letters are presented for 

a very brief pe r iod (usually less than 2 0 0 

mil l i seconds) to e i ther t he left or right 

visual field. Because of t he anatomy of t he 

human visual sys tem, stimuli p resen ted in 

the right visual field are p ro jec ted to t he 

visual cor tex of t h e left h e m i s p h e r e and 

stimuli p resen ted to the left visual field are 

pro jec ted to t he visual co r tex of t he right 

hemisphe re . In this t y p e of e x p e r i m e n t , 

t he subjec t m u s t dec ide as qu ick ly as 

poss ib le w h e t h e r a given let ter s t r ing is or 

is not a real word . T h e react ion t ime f rom 

the a p p e a r a n c e of t he le t ter s t r ing to t h e 

subject 's response is measured . In such ex-

per iments , it is found that words presented 

to t h e right visual field (left h e m i s p h e r e ) 

are r e sponded to more quickly than words 

p re sen ted to the left visual field (right 

h e m i s p h e r e ) . T h e s e d i f fe rences are real, 

theoret ical ly impor tan t and excit ing. But 

they are also very small. Rarely do they ex-

ceed 6 0 or 70 mi l l i seconds . T h i s s a m e 

type of exper iment can, of course, be d o n e 

with non-verbal visual st imuli a n d , us ing 

the two ears rather t han the two visual 

fields, verbal and non-verbal audi tory 

st imuli . In all cases t h e results are t h e 

same—smal l bu t theoret ical ly impor t an t 

d i f fe rences tha t requi re ra ther specia l ized 

e q u i p m e n t to de t ec t . 

Day examined the ability of the left and 

right h e m i s p h e r e s of normal sub jec t s to 

m a k e decis ions abou t words p r e s e n t e d 

visually.5 H e found tha t both h e m i s p h e r e s 

were equal ly good w h e n it c a m e to mak-

ing j u d g m e n t s abou t c o n c r e t e nouns , bu t 

that t he left hemisphe re was bet ter at mak-

i n g j u d g m e n t s about abs t rac t nouns . Fur-

ther, he demons t r a t ed that the right hemi-

sphe re has t h e ability to "detect s e m a n t i c 

relat ionships b e t w e e n conc re t e nouns and 

their supe ro rd ina t e categories". T h a t is. 

t he right h e m i s p h e r e can correct ly judge 

that "bread" is a "food" and that "cat" is not 

a "metal." T h i s and o ther e x p e r i m e n t s like 

it d e m o n s t r a t e that t he right h e m i s p h e r e 

posses se s a much greater ability to under -

s tand linguistic input t han was previously 

though t or accorded to it by h e m i s p h e r e 

mythology. W h a t was t hough t to b e a di-

c h o t o m y of func t ion b e t w e e n t h e hemi -

spheres , t h e n , turns out to b e a g rad ien t 

of abilities. Both h e m i s p h e r e s possess lin-

guistic skills (with one major e x c e p t i o n 

no t ed below), bu t t he left h e m i s p h e r e is 

super ior to the right at t hese skills. 

Little distinction 
Very recen t research by Sergen t and 

Bindra sugges ts tha t , at least for visual 

s t imuli , t he verbal vs. non-verbal dis t inc-

tion may not be t he basic o n e as far as 

h e m i s p h e r i c d i f fe rences in informat ion 

process ing are concerned. 6" 8 Us ing visual 

st imuli , Sergent has b e e n able to obtain 

e i the r a left or a right h e m i s p h e r e 

superiori ty for eir/wrverbal (words) or non-

verbal ( r andom shapes ) st imuli . S h e d o e s 

so by varying the spatial f r equency char-

acterist ics of the stimuli. It is possible, us-

ing the appropria te mathemat ics , to break 

d o w n any pa t t e rn (visual or audi tory) into 

a n u m b e r of c o m p o n e n t sine waves of dif-

fer ing ampl i tude and/or f requency. T h i s is 

called Fourier analysis .9 1 0 S o m e p a t t e r n s 

have an a b u n d a n c e of high spatial f r equen-

cy sine waves w h e n subjec ted to a Fourier 

analysis. A grat ing m a d e up of thin lines 

spaced c lose toge ther is an example . A 

grating of thick lines spaced rather far apart 

is an e x a m p l e of a pa t t e rn wi th an a b u n -

dance of low spatial-frequency sine waves. 

C o m p l e x visual pa t t e rns , of course , are 

character ized by sine wave c o m p o n e n t s at 

n u m e r o u s f r equenc ies . It t u rns out that 

t he neu rons in t h e p r ima te visual sys tem 

per fo rm wha t is essent ial ly a Fourier 

analysis on the pa t t e rn of light and dark 

falling o n the re t ina . " Briefly, detail in a 

visual image is carr ied in h igh- f requency 

informat ion in t he image, while gross fea-

tures such as overall outl ines are carried by 

1 ow-fre q u e n cy i nfo r m a t i o n. 

Sergent's work suggests strongly that the 

left h e m i s p h e r e is super ior to t h e right in 

processing high spatial-frequency informa-

t ion while t he right h e m i s p h e r e is be t t e r 

than t h e left at p rocess ing low spatial-

f r equency c o m p o n e n t s of a s t imulus . In 

past s tudies visually p resen ted words have 

been heavy in high-frequency information. 

T h a t is, they have b e e n m a d e u p of small 

letters which, in turn , are m a d e up of small 

line s e g m e n t s . It is t he high spatial-fre-

quency informat ion tha t p e r m i t s o n e to 

dec ide that "slip" and "ship" are di f ferent 

words . T h e left h e m i s p h e r e typically is 

somewha t bet ter at process ing these s t im-

uli. D e c i s i o n s abou t non-verbal st imuli , 

such as r a n d o m s h a p e s , can b e m a d e on 

t h e basis of t he low spa t ia l - f requency in-

fo rmat ion in t h e s e s t imuli . And t h e s e 

st imuli usually are p r o c e s s e d faster or 

m o r e accura te ly by the right h e m i s p h e r e . 

T h e ques t ion , t h e n , is which d i m e n s i o n , 

t h e verbal /non-verbal or high spatial-

f requency/ low spa t ia l - f requency d i m e n -

sion. is r e spons ib le for the d i f fe rences in 

p rocess ing b e t w e e n the h e m i s p h e r e s . 

Sergent cons t ruc ted st imuli such that low 

spat ia l - f requency in format ion had to b e 

used to m a k e dec i s ions abou t words and 

high spat ia l - f requency in format ion had to 

be used to make decis ions abou t u n n a m e -

able r a n d o m shapes.1 2 S h e found a rever-

sal in t h e usual pa t te rn of hemisphe r i c dif-

fe rences . Now words were p rocessed be t -

ter by t h e right and s h a p e s be t te r by t h e 

left h e m i s p h e r e . T h e crucial factor in 

de te rmin ing which h e m i s p h e r e processed 

a s t imulus was not w h e t h e r t he s t imulus 

was verbal or non-verbal , but ra ther 

w h e t h e r high or low spa t ia l - f requency in-

fo rmat ion had to be used in m a k i n g t h e 

dec i son . Again, t he se d i f fe rences are of 

degree , not type. N o abso lu t e d i cho tomy 

exis ts in the spa t ia l - f requency d o m a i n 

e i the r : the right h e m i s p h e r e can p roces s 

high spa t ia l - f requency informat ion (it jus t 

t akes longer to do so) and the left hemi -

s p h e r e can p rocess low spa t ia l - f requency 

in format ion . T h e t ime d i f fe rences in pro-

cess ing speed here, too, are measu red in 

mi l l i seconds . T h i s is cer ta inly a long way 

f rom t h e vague and nebu lous asser t ions of 

t h e h e m i s p h e r e mythologizers . 

O n e skill, though , appears to b e repre-

sented very strongly in t he left hemisphere 

and very weakly, if at all, in the right 

hemisphere of most individuals. T h i s is the 

abilitv to control the vocal muscula ture : 

speech . T h e f inding that speech control is 

strongly lateralized to the left hemi sphe re 

is as close to an absolute dichotomy of func-

tion be tween the hemisphe re s as one will 

find in the literature. Yet, it offers no sup-

por t to left-brain/right-brain mythology. 

T h e d icho tomy here is a motor ic o n e and 

similar lateralization of control of vocaliza-

tion is probably due to evolut ionary pres-

sures for unilateral control of the highly 

precise motor acts found in human and 

avian vocalization requiring precise t em-

poral control for f luent production.13-14 
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T h e r e are many ways to s tudy differ-

e n c e s b e t w e e n the two s ides of t h e brain 

in no rma l h u m a n sub jec t s . Ail involve at 

least fairly complex e q u i p m e n t and statis-

tical analysis of data.15 T h e h e m i s p h e r e 

mytho log ize rs claim that there arc s imple 

and effect ive m e t h o d s for d e t e r m i n i n g 

w h e t h e r a given individual is "left bra ined" 

or "right brained." T h e s e cla ims are false. 

O n e popular m e a s u r e of w h e t h e r an in-
div idual is left or right brained has been the 

p r e d o m i n a n t direct ion of his or her lateral 

eye movemen t s . T h e claim here is tha t t he 

left brain cont ro ls eye m o v e m e n t s t o t h e 

right and the right brain controls eye move-

m e n t s to t he left . T h u s , if an individual 

shows a p r e p o n d e r a n c e of, say, r ightward 

eye m o v e m e n t s dur ing s o m e task, that 

pe r son is left b ra ined . A thorough review 

of this area of research c o n c l u d e d that 

lateral eye m o v e m e n t s ( L E M s ) had 

n o t h i n g t o d o w i t h h e m i s p h e r i c 

d o m i n a n c e . Specifically, "variables that 

ough t to corre la te with L E M p a t t e r n s if 

the la t ter are indicators of hemispher i c i ty 

tend not to, and variables tha t do correlate 

with I -EM pa t te rns are only tangent ia l ly 

related to h e m i s p h e r i c asymmetry ."" ' 

B e a u m o n t , Young and M c M a n u s have ex-

amined the s tud ies of lateral eye move-

m e n t s tha t have appea red s ince Ehrl ich-

man and Weinberger 's paper and have 

found no new ev idence to suppor t a link 

b e t w e e n lateral eye m o v e m e n t s and 

hemispher ic i ty . 1 7 I H 

Reliable or valid? 
Various ques t ionna i res also assess in-

dividual differences in hemisphericity. The 

au thor s of t h e s e ques t ionna i r e s have con-

sis tent ly failed to provide e v i d e n c e tha t 

they are e i ther reliable and/or valid. Brief-

ly, reliability refers to t he d e g r e e to which 

a test will give t he s a m e result w h e n given 

to the s a m e individual at d i f fe ren t t imes . 

Validity refers to t he degree to which a test 

really measures wha t it claims to measure . 

A test or ques t ionna i r e m u s t b e b o t h reli-

able and valid to be useful.1 '1 

O n e popular ques t ionna i re used to 

assess hemisphe r i c i t y a p p e a r s t o b e 

reliable but gives no ev idence to show that 

it measu re s anything at all related to hemi -

spher ic d i f fe rences . It is not e n o u g h to 

assume creat ivi ty is a r i g h t - h e m i s p h e r e 

func t ion and t h e n claim tha t t h e test is a 

m e a s u r e of r i gh t -hemisphe re func t ion 

b e c a u s e it corre la tes wi th o t h e r m e a s u r e s 

of creativity. N o w h e r e is any d i rec t link 

b e t w e e n scores on the ques t i onna i r e and 

r igh t -hemisphere func t ion p r e s e n t e d or 

d e m o n s t r a t e d . In fact , as no ted above, 

even t h e idea tha t creat ivi ty is a right-

h e m i s p h e r e func t ion is i ncons i s t en t with 

wha t is k n o w n abou t t he real na tu re of 

h e m i s p h e r i c d i f ferences . 

A n o t h e r test claims to d e t e r m i n e d o m -

inance part ly through p r e f e r e n c e s for 

words and/or shapes but no publ ished data 

exist to suppo r t claims tha t such prefer-

e n c e s actually are re la ted , in any way, to 
brain d o m i n a n c e . 

T h e idea of "brain dominance" or "hemi-

spheric i ty" grew out of a simplist ic view of 

h e m i s p h e r i c d i f fe rences . If func t iona l dif-

ferences be tween the h e m i s p h e r e s did ex-

ist, it might be reasonable to look for tes ts 

of individual d i f fe rences in brain domi -

nance and the like. However , given the ac-

tual na tu re of funct ional h e m i s p h e r i c dif-

fe rences , such a search is a lmos t cer ta in-

ly futile. Concluding their extensive review 

of t he c o n c e p t of hemispher ic i ty , Beau-

m o n t , Young and M c M a n u s s tate: 

O n the basis of the review presen ted , 

it would seem pruden t to abandon the 

notion of hemisphericity, at least in so 

far /sir/ as it claims to m a k e any 

re ference to t h e lateral funct ion of the 

cerebral h e m i s p h e r e s . Such a claim 

canno t b e suppor ted by current scien-

tific s tudies of the cognit ive func t ions 

of t h e cerebral h e m i s p h e r e s , and it is 

m o s t unlikely that m o r e t ho rough 

unders tanding of the relation be tween 

cognit ive funct ion and cerebral s t ruc-

tural sys tems will lead to any changes 

in this s ta te of affairs. 

T h e real research f indings on hemi -

spher ic d i f fe rences have s h o w n , in sharp 

cont ras t to the c la ims of left-brain/right-

brain mythology, tha t d i f fe rences in func-

tion b e t w e e n the hemisphe re s , while very 

real and extremely interesting are, with the 

excep t ion of vocal con t ro l , ra ther small 

and ma t t e r s of degree. T h e r e is no evi-

d e n c e to suppor t t he c la ims tha t , for ex-

ample , the left h e m i s p h e r e is "logical" and 

the right "intuitive" o r tha t t he left 

h e m i s p h e r e is "conscious" whi le t h e right 

is "unconscious." H a m a d and Steklis have 

po in ted ou t tha t such s impl is t ic d ichot -

o m i e s bear "about as m u c h relation to the 

k n o w n facts a b o u t h e m i s p h e r e func t ion -

ing as astrology d o e s to astronomy."2 1 In 

view ot this, a t t e m p t s to improve perfor-

m a n c e and training by re lying on non-

exis ten t lef t-brain/r ight-brain d i f fe rences 

are unlikely to b e product ive . 
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