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Multiple Intelligences and Student Achievement in Elementary  
     Classrooms 
(Under the direction of L. DAVID WELLER) 
 
     The purpose of the study was to determine to what extent 

selected elementary schools in Georgia have incorporated multiple 

intelligences (MI) into classroom instruction.  The study then 

compared the reading and mathematics achievement of 30 students 

in MI third grade and MI fourth grade classrooms to 30 matched 

students in non-MI third and fourth grade classrooms.  Eight MI 

checklists were developed by the researcher and first used in a 

pilot study.  Pilot study results revealed that MI teachers used 

MI to a higher degree than non-MI teachers.  The eight checklists 

were then used in a research study of two third grade and two 

fourth grade classrooms to measure the extent that MI was 

implemented into instruction.  Results revealed that the two MI 

teachers spent most of their instructional time implementing MI 

to medium and high degrees while the two non-MI teachers 

implemented MI to a low degree. 

     Reading and mathematics achievement scores were retrieved 

from 60 students’ Iowa Test of Basic Skills (ITBS) from Spring 

1999 and Spring 2000.  When analyzing the results using the 

repeated measures analysis of variance, third grade reading, 

fourth grade reading and fourth grade mathematics did not reveal 

statistically significant differences at the .05 level. There was 

a statistically significant difference in the mean scores for 

mathematics total for the third grade groups.  The non-MI third 

grade group performed better than the MI group.  
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CHAPTER 1 
 

I NTRODUCTI ON 

     Gar dner  ( 1983)  expl ai ned i nt el l i gence as a bi opsychol ogi cal  

abi l i t y  and t hat  “ al l  member s of  t he speci es have t he pot ent i al  

t o exer ci se a set  of  i nt el l ect ual  f acul t i es of  whi ch t he speci es 

i s  capabl e”  ( pp.  36- 37) .   I n 1993,  Gar dner  st at ed t hat  

i nt el l i gence i s mul t i - f acet ed and cannot  be t hor oughl y measur ed 

by t est s or  by a s i ngl e at t r i but e scor e.  He i dent i f i ed ei ght  

i nt el l i gences as l i ngui st i c ,  musi cal ,  l ogi cal - mat hemat i cal ,  

spat i al ,  bodi l y- k i nest het i c ,  i nt er per sonal ,  i nt r aper sonal ,  and 

t he nat ur al i s t  ( Gar dner ,  1999) .   I ndi v i dual s hi gh i n l i ngui st i c  

i nt el l i gence have t he capabi l i t y  t o use l anguage i n ver bal ,  

wr i t t en,  and v i sual  f or ms.   Those hi gh i n musi cal  i nt el l i gence 

have qual i t y  s i ngi ng voi ces,  r emember  mel odi es,  easi l y  l ear n t o 

pl ay an i nst r ument ,  and cr eat e musi c.   Logi cal - mat hemat i cal  

i nt el l i gence peopl e have sci ent i f i c  and mat hemat i cal   

s t r engt hs - -  t hey enj oy exper i ment i ng wi t h how t hi ngs wor k.   

I ndi v i dual s hi gh i n spat i al  i nt el l i gence can maneuver  obj ect s i n 

t hr ee- di mensi ons.   Those hi gh i n bodi l y- k i nest het i c  i nt el l i gence 

have t he abi l i t y  t o sol ve pr obl ems usi ng one’ s whol e body.   

Wor ki ng wi t h t act i l e exper i ences,  dr amat i cs,  and physi cal  

act i v i t y  ar e st r engt hs f or  t hese i ndi v i dual s.   Those st r ong i n 

i nt er per sonal  i nt el l i gence have a keen under st andi ng of  ot her s 

and what  mot i vat es t hem whi l e t hose st r ong i n i nt r aper sonal  

i nt el l i gence f or m an accur at e model  of  onesel f .    

     I t  i s  i mpor t ant  t o not e t hat  s i nce t he publ i cat i on of  

Gar dner ’ s ( 1983)  book,  Fr ames of  Mi nd,  an ei ght h i nt el l i gence has 
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been i nt r oduced.   I n I nt el l i gence Ref r amed,  Gar dner  ( 1999)  

of f i c i al l y  added t he nat ur al i s t  as t he ei ght h i nt el l i gence.   The 

nat ur al i s t i c  i nt el l i gence,  as descr i bed by Gar dner ,  r ef er r ed t o 

t hose i ndi v i dual s who have “ t he abi l i t y  t o r ecogni ze and c l assi f y 

pl ant s,  mi ner al s,  and ani mal s,  i nc l udi ng r ocks and gr ass and al l  

var i et y of  f l or a and f auna”  ( Checkl ey,  1997,  p.  9) .   Fogar t y 

( 1997)  f ur t her  comment ed on “ t he behavi or s of  r el at i ng,  

di scover i ng,  uncover i ng,  obser vi ng,  di ggi ng,  pl ant i ng,  compar i ng,  

di spl ayi ng,  and sor t i ng as exampl es of  t he t ypes of  sk i l l s  a 

t eacher  woul d have t o hel p hi s or  her  st udent s devel op t o nur t ur e 

t he nat ur al i s t  i nt el l i gence”  ( p.  12) .      

     Ar mst r ong ( 1994)  expl ai ned Mul t i pl e I nt el l i gences ( MI )  

t heor y as a “ cogni t i ve model  t hat  seeks t o descr i be how 

i ndi v i dual s use t hei r  i nt el l i gence t o sol ve pr obl ems and f ashi on 

pr oduct s”  ( p.  14) .   Ar mst r ong cont ended t hat  t he MI  model  f ocused 

on t he i dea t hat  i ndi v i dual s possess al l  t he i nt el l i gences but  t o 

var i ous degr ees r angi ng f r om hi ghl y devel oped t o hi ghl y 

under devel oped.   He al so concl uded t hat  i ndi v i dual s can devel op 

each i nt el l i gence t o an adequat e l evel  of  compet ency,  t hey can 

wor k i nt el l i gences t oget her  i n compl ex ways,  and t hat  t her e i s  

“ no st andar d set  of  at t r i but es t hat  one must  have t o be 

consi der ed i nt el l i gent  i n a speci f i c  ar ea”  ( p. 12) .        

     Lazear  ( 1991)  suppor t ed t he i dea t hat  i nt el l i gence i s 

pl ur al i s t i c  and has st at ed t hat  i nt el l i gence i s “ a mul t i pl e 

r eal i t y  t hat  occur s i n di f f er ent  par t s of  t he br ai n/ mi nd syst em”  

( p.  i x) .   Lazear  al so mai nt ai ned t hat  “ t he st r onger  i nt el l i gences 

t end t o ‘ t r ai n’  weaker  ones t o do t hei r  par t  i n sol v i ng t he 

pr obl em or  accompl i shi ng t he pr oj ect ”  ( 1991,  p.  i x) .  
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St at ement  of  t he Pr obl em 

     The pr obl em of  t hi s st udy was t o det er mi ne i f  t he 

i mpl ement at i on of  t he mul t i pl e i nt el l i gences appr oach t o 

i nst r uct i on had an ef f ect  on t he r eadi ng and mat hemat i cs 

achi evement  of  t hi r d and f our t h gr ade st udent s i n Geor gi a as 

demonst r at ed on t he I owa Test  of  Basi c Ski l l s  ( I TBS) .   Few 

el ement ar y school s i n Geor gi a have i mpl ement ed t he mul t i pl e 

i nt el l i gences appr oach t o i nst r uct i on f or  t hr ee or  mor e year s.   

At  t he t i me t hi s r esear ch was conduct ed,  t he r esear cher  di d not  

l ocat e any st udi es conduct ed wi t hi n Geor gi a el ement ar y school s t o 

det ect  i f  t he i mpl ement at i on of  t he mul t i pl e i nt el l i gences 

appr oach i ncr eased st udent s ’  r eadi ng and mat hemat i cs achi evement  

scor es on st andar di zed t est s.  El ement ar y school  t eacher s br i ng 

var i ous st y l es and appr oaches t o i nst r uct i on i n t he c l assr oom 

set t i ng.   St udent s i n el ement ar y school s become exposed t o 

var i ous met hods t hat  t he t eacher s,  admi ni st r at i on,  or  school  

boar ds have det er mi ned t o be ef f ect i ve i n pr omot i ng academi c 

achi evement .   Al t hough achi evement  t est s may be ver y r est r i c t i ve 

as t o t he t ypes of  st udent  ski l l s  measur ed by t hese t est s,  

achi evement  t est s have been ut i l i zed as one of  t he pr i mar y 

sour ces f or  det ect i ng academi c success i n school s.   Ther ef or e,  

school  admi ni st r at or s have t r i ed t o pr omot e t he i ncl usi on of  

t eachi ng appr oaches t hat  wi l l  have s i gni f i cant  posi t i ve r esul t s 

on st andar di zed t est s of  achi evement .   

     I n Geor gi a,  t he most  r ecent  l egi s l at i on known as t he A Pl us 

Educat i on Ref or m Act  of  2000 mandat ed t he use of  st andar di zed 

t est s f or  st udent s t o det er mi ne achi evement  i n school s.   The bi l l  

cr eat ed t he Of f i ce of  Educat i on Account abi l i t y  whi ch has t he 

power s and dut i es “ t o devel op account abi l i t y  syst ems wi t h 
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component s t hat  i nc l ude but  ar e not  l i mi t ed t o expect at i ons of  

st udent  achi evement  [ and]  measur ement  of  st udent  achi evement  

.  .  .   . ”  ( A Pl us Educat i on Ref or m Act  of  2000,  17 § 20- 14- 26,  p.  

931) .  The bi l l  encompasses speci f i c  cr i t er i a t hat  school s must  

meet  i n or der  t o r ecei ve sat i s f act or y gr ades.   School s gr aded “ D 

or  F on st udent  per f or mance f or  t he absol ut e st udent  achi evement  

st andar d or  on pr ogr ess on i mpr oved st udent  achi evement .  .  . ”  

wi l l  be r ecommended by t he Of f i ce of  Account abi l i t y  t o t he St at e 

Boar d of  Educat i on f or  “ .  .  .  appr opr i at e l evel s of  i nt er vent i ons 

f or  t hat  school ,  based on a scal e of  i ncr easi ngl y sever e 

i nt er vent i ons.  .  .  . ”  ( A Pl us Educat i on Ref or m Act  of  2000,  17 § 

20- 14- 41,  p.  940) .   School s wi t h t hr ee consecut i ve year s of  D or  

F gr ades wi l l  have t he St at e Boar d of  Educat i on t o i nt er vene by 

r emovi ng st af f   “ i nc l udi ng t he pr i nci pal  and per sonnel  whose 

per f or mance has cont i nued not  t o pr oduce st udent  achi evement  

gai ns.  .  .  . ”  ( § 20- 14- 41,  p.  941) .   

     The A Pl us Educat i on Ref or m Act  of  2000 r equi r es educat or s 

i n Geor gi a t o be account abl e f or  t he academi c pr ogr ess of  t hei r  

st udent s.  School  syst ems i n Geor gi a wi l l  be ei t her  r ewar ded 

f i nanci al l y  or  put  on pr obat i onar y st at us based upon t he r esul t s 

of  t he r equi r ed st udent  assessment s.   Teacher s wi l l  be encour aged 

t o i mpl ement  i nst r uct i onal  met hods t hat  pr omot e st udent  

achi evement .   The MI  appr oach t o i nst r uct i on i s  a new met hod t o 

Geor gi a and a l i mi t ed number  of  school s have i ncor por at ed t he MI   

appr oach based upon t he ei ght  i nt el l i gences as descr i bed by 

Gar dner  ( 1983,  1993,  1999) .   Teacher s t r ai ned i n t he MI  appr oach  

i mpl ement  MI  concept s i nt o t he i nst r uct i onal  set t i ng whi l e 

f ocusi ng on st udent s ’  i nt el l ect ual  st r engt hs.   
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     The MI  appr oach has been i ncl usi ve of  var i ous i nt el l i gences 

t hat  st udent s may demonst r at e as st r engt hs i n t he academi c 

set t i ng.   Al t hough st andar di zed t est s ar e pr i mar i l y  composed of  

t he l i ngui st i c  and mat hemat i cal  modes,  st udent s have demonst r at ed 

st r engt hs i n ot her  ar eas of  i nt el l ect  such as spat i al  and bodi l y-

k i nest het i c .   Fur t her mor e,  t he i mpl ement at i on of  MI  i nt o 

c l assr ooms have i mpact ed st udent s ’  r eadi ng and mat hemat i cs 

achi evement  ( Gens,  Pr ovance,  VanDuyne,  & Zi mmer man,  1998;  

Kuzni ewski ,  Sander s,  Smi t h,  Swanson,  & Ur i ch,  1998) .   St udent s 

par t i c i pat i ng i n musi c and ar t  act i v i t i es wi t hi n i nst r uct i on have 

r ecei ved s i gni f i cant l y  hi gher  r eadi ng and mat hemat i cs scor es on 

st andar di zed t est s ( Bezr uczko,  1997;  Dr yden,  1992;  Kel st r om,  

1998) .   St udent s par t i c i pat i ng i n musi c i nst r uct i on have al so 

r ecei ved hi gh scor es i n spat i al  r easoni ng ( Rauscher ,  Shaw,  

Levi ne,  Ky,  & Wr i ght ,  1994) .   St udent s ut i l i z i ng bodi l y-

k i nest het i c  act i v i t i es,  i n t he f or m of  ar t  t r ai ni ng speci f i cal l y ,  

have had posi t i ve cor r el at i ons wi t h t hei r  st andar di zed r eadi ng 

and mat hemat i cs scor es ( Bezr uczko,  1997) .   I n addi t i on,  l i nks t o 

i nt r aper sonal  and i nt er per sonal  devel opment  have been not ed i n 

posi t i ve cor r el at i ons t hat  have exi st ed bet ween soci al  sk i l l  

devel opment  subscal es of  cooper at i on,  sel f - cont r ol  and asser t i on 

and achi evement  scor es ( Agost i n & Bai n,  1997) .   Ther ef or e,  i t  may 

be benef i c i al  t o t he academi c pr ogr ess of  el ement ar y school  

st udent s f or  educat or s t o ut i l i ze t he MI  appr oach t o i nst r uct i on.        

Pur pose of  t he St udy 

     The pur pose of  t he st udy was t o det er mi ne whi ch el ement ar y 

school s i n Geor gi a have i ncor por at ed mul t i pl e i nt el l i gences ( MI )  

i nt o t he cur r i cul um and t hen t o compar e t he r eadi ng and 

mat hemat i cs achi evement  of  st udent s i n t hi r d and f our t h gr ade MI  
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cl assr ooms t o mat ched st udent s i n non- MI  set t i ngs.  The pur pose of  

t he t wo set s of  compar i sons was t o det er mi ne i f  t her e wer e any 

st at i s t i cal l y  s i gni f i cant  di f f er ences i n st udent  achi evement  i n 

t he academi c ar eas of  r eadi ng and mat hemat i cs dependi ng upon 

whet her  or  not  st udent s r ecei ved t he MI  met hod of  i nst r uct i on.   

One MI  school  and one non- MI  school  wer e sel ect ed f or  t he st udy.  

Def i ni t i on of  Ter ms 

     Thi s sect i on def i nes t er ms i mpor t ant  t o t hi s st udy.  

     Bodi l y- Ki nest het i c  I nt el l i gence:   The abi l i t y  t o use “ one’ s 

whol e body of  par t s of  t he body”  t o sol ve pr obl ems ( Gar dner ,  

1999,  p.  42) .   I ndi v i dual s st r ong i n t hi s i nt el l i gence excel  i n 

physi cal  act i v i t y ,  dr amat i c,  and wor ki ng wi t h t act i l e 

exper i ences.  

     Dependent  Var i abl es:   These var i abl es wi l l  be t he r eadi ng 

and mat hemat i cs scor es on t he I TBS f or  t he t hi r d and f our t h gr ade 

st udent s i n MI  and t r adi t i onal  c l assr ooms.   The I TBS Spr i ng 

scor es f r om 1999 and 2000 wi l l  be anal yzed as t he pr et est  and 

post t est  scor es f or  t hi r d and f our t h gr ade st udent s.  

     I ndependent  Var i abl es:   These var i abl es wi l l  descr i be t he 

t ypes of  i nst r uct i onal  appr oach ut i l i zed wi t hi n t he t hi r d and 

f our t h gr ade c l assr ooms.   Cl assr ooms wi l l  be desi gnat ed as 

ut i l i z i ng t he MI  or  t r adi t i onal  appr oach t o i nst r uct i on.  

     I nt er per sonal  I nt el l i gence:   The abi l i t y  t o under st and 

ot her s and what  mot i vat es t hem.   The capaci t y “ t o under st and t he 

i nt ent i ons,  mot i vat i ons,  and desi r es of  ot her  peopl e and,  

consequent l y,  t o wor k ef f ect i vel y wi t h ot her s”  ( Gar dner ,  1999 p.  

43) .  

     I nt r aper sonal  I nt el l i gence:   The abi l i t y  “ t o under st and 

onesel f ,  t o have an ef f ect i ve wor ki ng model  of  onesel f —i ncl udi ng 
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one’ s own desi r es,  f ear s,  and capaci t i es—and t o use such 

i nf or mat i on ef f ect i vel y i n r egul at i ng ones’  own l i f e”  ( Gar dner ,  

1999,  p.  43) .  

     Li ngui st i c  I nt el l i gence:   Thi s i nt el l i gence i s “ sensi t i v i t y  

t o spoken and wr i t t en l anguage,  t he abi l i t y  t o l ear n l anguages,  

and t he capaci t y t o use l anguage t o accompl i sh cer t ai n goal s”  

( Gar dner ,  1999,  p.  41) .   I ndi v i dual s hi gh i n l i ngui st i c  

i nt el l i gence enj oy wor d games,  speaki ng,  and l i s t eni ng.   

     Logi cal - Mat hemat i cal  I nt el l i gence:   The abi l i t y  t o “ anal yze 

pr obl ems l ogi cal l y ,  car r y out  mat hemat i cal  oper at i ons,  and 

i nvest i gat e i ssues sci ent i f i cal l y”  ( Gar dner ,  1999,  p.  42) .   

I ndi v i dual s hi gh i n l ogi cal - mat hemat i cal  i nt el l i gence enj oy 

exper i ment at i on and knowi ng how t hi ngs wor k.  

     Mat hemat i cs Achi evement :   The l evel  of  mat hemat i cs abi l i t y  

at  whi ch an i ndi v i dual  i s  est i mat ed t o be f unct i oni ng at  a 

par t i cul ar  t i me.   Def i ni t i on obt ai ned f r om t he Geor gi a St at e 

Depar t ment  of  Educat i on ( C.  Keeber ,  per sonal  communi cat i on,  Jul y 

27,  2000) .  

     Mul t i pl e I nt el l i gences ( MI ) :   Gar dner ’ s ( 1983,  1999)  

pl ur al i s t i c  v i ew of  i nt el l i gence t hat  i nt egr at es i ndi v i dual  

st r engt hs i n var i ous l evel s of  ei ght  ar eas:   l i ngui st i c ,   

l ogi cal - mat hemat i cal ,  spat i al ,  bodi l y- k i nest het i c ,  musi cal ,  

i nt er per sonal ,  i nt r aper sonal ,  and nat ur al i s t i c .   Gar dner  ( 1999)  

def i ned an i nt el l i gence as “ a bi opsychol ogi cal  pot ent i al  t o 

pr ocess i nf or mat i on t hat  can be act i vat ed i n a cul t ur al  set t i ng 

t o sol ve pr obl ems or  cr eat e pr oduct s t hat  ar e of  val ue i n a 

cul t ur e”  ( pp.  13- 14) .  

     Musi cal  I nt el l i gence:   The abi l i t y  t o exhi bi t  sk i l l  i n t he 

“ per f or mance,  composi t i on,  and appr eci at i on of  musi cal  pat t er ns”  
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( Gar dner , 1999,  p.  42) .   Those hi gh i n musi cal  i nt el l i gence have 

good s i ngi ng voi ces,  r emember  mel odi es,  easi l y  l ear n t o pl ay 

i nst r ument s,  nat ur al l y  cr eat e and compose musi c and have a 

r hyt hmi c speaki ng voi ce.  

     Nat ur al i s t i c  I nt el l i gence:   The “ exper t i se i n t he 

r ecogni t i on and c l assi f i cat i on of  t he numer ous speci es- - t he f l or a 

and f auna- - of  hi s or  her  envi r onment ”  ( Gar dner ,  1999,  p.  48) .   

I ndi v i dual s hi gh i n t he nat ur al i s t  i nt el l i gence have t he abi l i t y  

t o devel op an under st andi ng of  di f f er ent  speci es,  r ecogni ze 

pat t er ns i n nat ur e,  c l assi f y obj ect s,  and qui ckl y gr asp 

r el at i onshi ps i n ecosyst ems.  

     Non- MI  Cl assr ooms:   Cl assr ooms wher e t eacher s do not  

knowi ngl y or  del i ber at el y engage i n MI  i nst r uct i on.   These 

c l assr ooms have not  i ncor por at ed ot her  speci al t y appr oaches,  such 

as Mont essor i ,  i nt o c l assr oom i nst r uct i on.  

     Readi ng Achi evement :   The l evel  of  r eadi ng abi l i t y  at  whi ch 

an i ndi v i dual  i s  est i mat ed t o be f unct i oni ng at  a par t i cul ar  

t i me.   Def i ni t i on obt ai ned f r om t he Geor gi a St at e Depar t ment  of  

Educat i on ( C.  Keeber ,  per sonal  communi cat i on,  Jul y 27,  2000) .  

     Spat i al  I nt el l i gence:   The pot ent i al  “ t o r ecogni ze and 

mani pul at e t he pat t er ns of  wi de space”  as wel l  as “ t he pat t er ns 

of  mor e conf i ned ar eas”  ( Gar dner ,  1999,  p.  42) .   Havi ng t he 

ski l l s  t o v i sual l y  depi ct  i nf or mat i on t hen r ecr eat e and 

mani pul at e i t  i s  i mpor t ant  f or  pi l ot s,  scul pt or s,  and sur geons.   

Those st r ong i n spat i al  i nt el l i gence have t he abi l i t y  t o make 

i nt r i cat e gr aphi c r epr esent at i ons,  wor k wel l  wi t h puzzl es,  and 

i l l ust r at i ng.  
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     St abl e Popul at i on:   Havi ng a ver y smal l  per cent age of  t he 

st udent  popul at i on movi ng i n or  out  of  t he cur r ent  school  

set t i ng.  

     Tr ansi ent  Popul at i on:   I n r el at i on t o t he amount  of  movement  

st udent s have f r om t he cur r ent  school  syst em t o anot her .   

Resear ch Quest i ons 

1.   Was t her e a st at i s t i cal l y  s i gni f i cant  di f f er ences i n t he mean 

r eadi ng achi evement  scor e of  t hi r d gr ade st udent s,  as measur ed by 

t he I TBS i n Spr i ng 2000,  compar ed t o t he Spr i ng 1999 r eadi ng 

achi evement  scor e,  when st udent s r ecei ved t he MI  or  non- MI  

appr oach t o i nst r uct i on? 

2.   Was t her e a st at i s t i cal l y  s i gni f i cant  di f f er ences i n t he mean 

mat hemat i cs achi evement  scor e of  t hi r d gr ade st udent s,  as 

measur ed by t he I TBS i n Spr i ng 2000,  compar ed t o t he Spr i ng 1999 

mat hemat i cs achi evement  scor e,  when st udent s r ecei ved t he MI  or  

non- MI  appr oach t o i nst r uct i on?  

3.   Was t her e a st at i s t i cal l y  s i gni f i cant  di f f er ences i n t he mean 

r eadi ng achi evement  of  f our t h gr ade st udent s,  as measur ed by t he 

I TBS i n Spr i ng 2000,  compar ed t o t he Spr i ng 1999 r eadi ng 

achi evement  scor e,  when st udent s r ecei ved t he MI  or  non- MI  

appr oach t o i nst r uct i on? 

4.   Was t her e a st at i s t i cal l y  s i gni f i cant  di f f er ences i n t he mean 

mat hemat i cs achi evement  of  f our t h gr ade st udent s,  as measur ed by 

t he I TBS i n Spr i ng 2000,  compar ed t o t he Spr i ng 1999 mat hemat i cs 

achi evement  scor e,  when st udent s r ecei ved t he MI  or  non- MI  

appr oach t o i nst r uct i on? 

Si gni f i cance of  t he St udy 

     Resul t s of  t he st udy may be benef i c i al  t o t eacher s and 

admi ni st r at or s of  el ement ar y school s.   Dat a pr esent ed mi ght  
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assi st  educat or s i n maki ng a deci s i on whet her  or  not  t o 

i ncor por at e MI  i nt o t he i nst r uct i onal  pr ocess.   Dat a obt ai ned 

f r om t he obser vat i ons mi ght  assi st  educat or s i n det ect i ng t o what  

degr ee MI  was i mpl ement ed wi t hi n MI  and non- MI  t hi r d and f our t h 

gr ade c l assr ooms.   I nf or mat i on obt ai ned f r om t he st udy may be 

ut i l i zed i n t he devel opment  of  cur r i cul um gui del i nes at  t he 

el ement ar y l evel .   Admi ni st r at or s at  t he count y l evel  may i ncl ude 

i nf or mat i on on t he MI  appr oach t o i nst r uct i on wi t hi n t he count y 

st andar ds set  f or  st udent  achi evement .  

Li mi t at i ons of  t he St udy 

1.   The r esear cher  di d not  have cont r ol  over  t eacher  st y l e and  

t he amount  of  MI  pr act i ced i n t he del i ver y of  t he cur r i cul um   

cont ent .  

2.   The r esear cher  di d not  have cont r ol  over  t he i nt el l i gence or  

academi c abi l i t i es of  t he st udent s par t i c i pat i ng i n t he st udy.    

St udent s wer e mat ched as c l osel y as possi bl e accor di ng t o school -

wi de f act or s such as st udent  enr ol l ment ,  soci - economi c st at us,  

and et hni c i t y .   However ,  st udent s ’  i ndi v i dual  abi l i t y  l evel s wer e 

not  anal yzed.   

3.   The r esear cher  di d not  det er mi ne t he st udent s ’  l ear ni ng 

st y l es.  

Or gani zat i on of  t he St udy 

      The st udy was or gani zed i n chapt er s.   The f i r s t  chapt er  

expl ai ned t he i nt r oduct i on and pr obl em f ocus of  t he st udy.   

Chapt er  t wo pr ovi ded a r evi ew of  t he l i t er at ur e.   The t hi r d 

chapt er  descr i bed t he met hod of  t he st udy and t he dat a col l ect i on 

pr ocess.   Chapt er  f our  descr i bed t he r esear ch f i ndi ngs and gave 

an anal ysi s.   The f i f t h chapt er  pr esent ed t he summar y of  t he 
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r esear ch f i ndi ngs,  concl usi ons,  i mpl i cat i ons and di scussi on,  and 

r ecommendat i ons f or  f ur t her  r esear ch.  
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CHAPTER 2 

REVI EW OF THE LI TERATURE 

I nt r oduct i on 

     Phi l osopher s,  psychol ogi st s,  and educat or s have at t empt ed t o 

capt ur e t he essence of  i nt el l i gence.   Ear l y wr i t t en descr i pt i ons 

of  gener al  i nt el l i gence began wi t h st udi es by Ter man ( 1916)  and 

Spear man ( 1927) .   Bot h psychol ogi st s concept ual i zed gener al  

i nt el l i gence,  or  t he ‘ g’  f act or ,  as r oot ed i n t he ner vous syst em 

and measur abl e by i nt el l i gence t est s.   Jensen ( 1998)  expanded t he 

‘ g’  t heor y t o i ncl ude r eact i on t i me and posi t i on emi ssi on 

t omogr aphy ( PET)  scanni ng.   Ot her  psychol ogi st s have deni ed t hat  

i nt el l i gence can be t hor oughl y measur ed by t est s due t o i t s  

mul t i - f acet ed nat ur e ( Gar dner ,  1993;  St er nber g,  1988) .   

St er nber g’ s ( 1988)  “ t r i ar chi c t heor y”  hypot hesi zed t hr ee uni que 

i nt el l i gences- - met acomponent s,  per f or mance component s,  and 

knowl edge acqui s i t i on.   Gar dner  ( 1993)  def i ned i nt el l i gence as a 

“ bi opsychol ogi cal  pot ent i al ”  t hat  had sever al  component s of  t ot al  

i nt el l ect .   He def i ned i nt el l i gence as “ t he abi l i t y  t o sol ve 

pr obl ems,  or  t o f ashi on pr oduct s,  t hat  ar e val ued i n one or  mor e 

cul t ur al  or  communi t y set t i ngs”  ( p.  7) .   Fur t her mor e,  Gar dner ’ s 

wor k wi t h Csi kszent mi hal y i  and Fel dman has l ed t o t he 

“ di st i nct i on bet ween i nt el l i gence as a bi opsychol ogi cal  

pot ent i al ;  domai n as t he di sci pl i ne or  cr af t  t hat  i s  pr act i ced i n 

soci et y;  and f i el d,  t he set  of  i nst i t ut i ons and j udges 

det er mi ni ng whi ch pr oduct s wi t hi n a domai n ar e of  mer i t ”  ( p.  37) .  

     Var i ous t heor i st s have est abl i shed expl anat i ons of  

i nt el l i gence.  Whi l e some aut hor s v i ew i nt el l i gence as a s i ngl e 
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measur ement  of  ment al  capaci t i es ot her s v i ew i nt el l i gence as 

mul t i - f acet ed wi t h speci f i c  component s t hat  may not  al ways be 

measur abl e by st andar d means.   

Over vi ew of  I nt el l i gence 

     Gal t on was known as a di f f er ent i al  psychol ogi st .   Al t hough 

he never  of f er ed a f or mal  def i ni t i on of  i nt el l i gence,  he f avor ed 

a t er m “ ment al  abi l i t y”  t hat  compr i sed bot h gener al  abi l i t y  and a 

number  of  speci al  abi l i t i es such as l i ngui st i c ,  mat hemat i cal ,  

musi cal ,  ar t i s t i c ,  and memor i al  ( as c i t ed i n Jensen,  1998) .   I n 

Gal t on’ s I nqui r i es i nt o Human Facul t y and i t s  Devel opment ,  

or i gi nal l y  wr i t t en i n London i n 1907 and l at er  r evi sed i n 1973,  

he descr i bed t hi s abi l i t y  as a combi nat i on of  t he consci ous and 

t he subconsci ous.   Gal t on ( 1973)  descr i bed ment al  abi l i t y  when he 

st at ed t hat  “ t her e seems t o be a pr esence- chamber  i n my mi nd 

wher e f ul l  consci ousness hol ds cour t ,  and wher e t wo or  t hr ee 

i deas ar e at  t he same t i me i n audi ence,  and an ant echamber  f ul l  

of  mor e or  l ess al l i ed i deas,  whi ch i s  s i t uat ed j ust  beyond t he 

f ul l  keen of  consci ousness”  ( p.  146) .   He al so descr i bed 

pr ogr essi on of  t he t hought  pr ocess as dependent  upon t he number  

of  avai l abl e i deas an i ndi v i dual  has i n t he ant echamber ,  t he 

capaci t y of  t he i ndi v i dual  t o r est r i c t  t he i deas per t ai ni ng t o 

t he t opi c,  and t he per t i nence or  “ j ust ness of  t he l ogi cal  

mechani sm”  t hat  summoned t he t hought  ( p.  146) .   

     Ter man bel i eved i n a gener al  g f act or  of  i nt el l i gence t hat  

coul d be measur ed t hr ough t est i ng.   Ter man ( 1916)  st at ed t hat   

“ no adequat e def i ni t i on can possi bl y be f r amed whi ch i s  not  based 

pr i mar i l y  on t he sympt oms empi r i cal l y  br ought  t o l i ght  by t he 

t est  met hod”  ( p.  44) .   He i ndi cat ed t hat  i nt el l i gence exi st ed i n 

degr ees and shoul d be measur ed accor di ngl y.  He expl ai ned t hat  i t  
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was necessar y t o have an accur at e di agnosi s of  i nt el l i gence or  

“ one whi ch wi l l  di f f er ent i at e mor e f i nel y t he many degr ees and 

qual i t i es of  i nt el l i gence”  ( p.  23) .  Hi s bel i ef  t hat  an 

i ndi v i dual ’ s  l evel  of  i nt el l i gence has t he ut most  i mpor t ance t o 

f ut ur e success was c l ear l y appar ent  when he st at ed t hat  “ wi t h t he 

except i on of  mor al  char act er ,  t her e i s  not hi ng as s i gni f i cant  f or  

a chi l d’ s f ut ur e as hi s gr ade of  i nt el l i gence”  ( p.  20) .   

     Spear man ( 1927)  gave t he l abel  g t o descr i be i nt el l i gence 

and f ocused on g as ment al  ener gy t hat  coul d be appl i ed t o ever y 

k i nd of  ment al  t ask.   Spear man’ s t wo- f act or  t heor y,  was f i r s t  

publ i shed i n London i n 1932.   I n hi s r esear ch,  he cont ended t hat  

ment al  t est s measur ed i nt el l i gence by a “ gener al  f act or ”  denot ed 

by g and a “ speci f i c  f act or ”  denot ed by s  ( 1970,  p.  75) .  Spear man 

descr i bed g as “ gener al  ment al  ener gy”  and s as  “ t he ef f i c i ency 

of  speci f i c  ment al  engi nes”  ( p.  137) .   The t heor y descr i bed g as 

var i ed f r om i ndi v i dual  t o i ndi v i dual  al t hough r emai ni ng t he same 

f or  any one i ndi v i dual  i n r espect  t o cor r el at ed abi l i t i es.  The s ,  

however ,  var i ed i n i ndi v i dual s f r om abi l i t y  t o abi l i t y .   The 

speci f i c  f act or  i n i ndi v i dual s was l i nked t o t he ener gy ser ved i n 

t he cor t ex.   Dr awi ng f r om hi s or i gi nal  wor k f r om London i n 1923,  

he suggest ed t hat  such neur al  gr oups woul d “ f unct i on as 

al t er nat i ve ‘ engi nes’  i nt o whi ch t he common suppl y of  ‘ ener gy’  

coul d be al t er nat i vel y di st r i but ed”  ( 1973,  pp.  5- 6) .   Spear man 

( 1970)  i ndi cat ed t hat  ment al  act i v i t y  consi st ed of  ener gy “ i n 

ever  var y i ng mani f est at i ons”  ( p.  133) .   However ,  he i ndi cat ed 

t hat  “ al l  ener gy needs t o be suppl ement ed by some engi ne or  

engi nes i n whi ch t o oper at e”  ( p.  414) .   Ther ef or e,  accor di ng t o 

Speaman,  ment al  ener gy coul d onl y wor k when del i ver ed t o speci f i c  

engi nes t hat  woul d medi at e t he i ndi v i dual ’ s  per f or mance.  
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     Jensen ( 1998)  def i ned t he t er m i nt el l i gence as i n 

appl i cat i on t o “ t he whol e c l ass of  pr ocesses or  oper at i ng 

pr i nci pl es of  t he ner vous syst em t hat  make possi bl e t he 

behavi or al  f unct i ons t hat  medi at e an or gani sm’ s adapt at i on t o i t s  

envi r onment .  .  .  . ”  ( p.  46) .   He cor r el at ed i nt el l i gence t est s t o 

g and t he speed- of - pr ocessi ng measur ed by r esponse t i me ( RT)  i n 

var i ous el ement ar y cogni t i ve t asks ( ECT) .   He expl ai ned t hat  g 

and r esponse t i me have been not ed t o be r el at ed t o one anot her  

because t hey “ depend on t he basi c speed and ef f i c i ency of  

i nf or mat i on pr ocessi ng”  ( p. 243- 244) .   I n addi t i on,  Jensen’ s RT 

st udi es f ound t hat  subj ect s wi t h t he hi ghest  i nt el l i gence 

quot i ent s ( I Q)  had t he most  r api d r eact i on t i me.   A second 

f i ndi ng was t he var i abi l i t y  of  RT wi t h an even l ar ger  negat i ve 

cor r el at i on wi t h t he i nt el l i gence quot i ent  ( I Q)  t han speed.   

Smar t er  subj ect s wer e not  onl y f ast er  but  mor e consi st ent .  Whi l e 

Jensen st at ed t hat  al t hough bi ol ogi cal l y  nor mal  per sons have t he 

same neur al  “ har dwar e, ”  he cont ended t hat  t he i nt el l ect ual  

di f f er ences wer e not  st r uct ur al  but  “ r at her  a mat t er  of  how 

ef f i c i ent l y  t he ‘ har dwar e’  f unct i ons. . . . ”  ( p.  256) .  

     Jensen al so at t empt ed t o l i nk g and I Q wi t h t he posi t i on 

emi ssi on t omogr aphy ( PET)  scan.   The dat a col l ect ed i n hi s 

st udi es r eveal ed a s i gni f i cant  i nt er act i on bet ween I Q l evel  and 

ment al  ef f or t  by measur i ng t he gl ucose met abol i c  r at e ( GMR) ,  or  

br ai n f ood,  ut i l i zed dur i ng t asks.   Hi gh I Q subj ect s and aver age    

I Q subj ect s di d not  di f f er  on GMR when gi ven easy t asks t o 

per f or m.   However ,  t he hi gh I Q subj ect s had i ncr eased GMR on 

di f f i cul t  t asks suggest i ng t hat  “ mor e neur al  uni t s ar e i nvol ved”  

i n t hei r  l evel  of  per f or mance ( Jensen,  1998,  p.  159) .  
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     Theor i st s such as Gal t on ( 1973) ,  Ter man ( 1916) ,  Spear man 

( 1970,  1973) ,  and Jensen ( 1998)  have at t empt ed t o expl ai n 

i nt el l i gence as a f act or ,  known as g.   These r esear cher s have 

at t empt ed t hr ough t hei r  r esear ch t o def i ne g by accor di ng t o 

t hei r  st andar ds of  measur ement s f or  ment al  abi l i t i es.   

     Ear l y I nt el l i gence Assessment s and t he Rel at i on t o ‘ g’  

     Bi net  ( as c i t ed i n Wol f ,  1973)  v i ewed i nt el l i gence as havi ng 

t wo pr i nci pl es.   He expl ai ned t hat  i nt el l i gence consi st ed of  t he 

per cept i ons of  t he ext er nal  wor l d and t hen t he r econsi der at i on of  

t hese per cept i ons i nt o memor y.   Bi net  concei ved i nt el l i gence as 

“ an act ,  a pr ocess,  a f or ce -  t hat  t akes i n ext er nal  st i mul i ,  

or gani zes,  di r ect s,  chooses,  adapt s t hem,  al l  i n ways t hat  di f f er  

gr eat l y  among i ndi v i dual s ( as c i t ed i n Wol f ,  1973,  p.  160) .   

Al t hough Bi net  hel d t he convi ct i on t hat  “ i nt el l i gence i s embedded 

i n t he t ot al  per sonal i t y , ”  hi s t est s gave i nt el l i gence a mor e 

i ndependent  t ype of  exi st ence ( as c i t ed i n Wol f ,  1973,  p.  159) .   

Bi net  ( as c i t ed by Jensen,  1998)  i nvent ed t he f i r s t  val i d and 

pr act i cal  i nt el l i gence t est  i n 1905.   Bi net  bor r owed a f ew of  

Gal t on’ s mor e pr omi si ng t est s but  expanded t hese t o i ncl ude t he 

hi gher  ment al  pr ocesses.   “ Test  scor es scal ed i n uni t s of  ment al  

age der i ved f r om Bi net ’ s  bat t er y pr oved t o have pr act i cal  val ue 

i n i dent i f y i ng ment al l y  r et ar ded chi l dr en and i n assessi ng 

chi l dr en’ s r eadi ness f or  school wor k”  ( as c i t ed i n Jensen,  1998,  

p.  15) .   Bi net ’ s  f i nal  r evi s i on came i n 1911.   Al t hough he made 

no changes i n schema,  he had “ shi f t ed hi s cent r al  emphasi s”  f r om 

j udgment  i n or i ent at i on t o how a per son makes adj ust ment s t o t he 

envi r onment  ( as c i t ed i n Wol f ,  1973,  p. 209) .  

     Wechsl er  ( 1958)  oper at i onal l y  def i ned i nt el l i gence as “ t he 

aggr egat e or  gl obal  capaci t y of  t he i ndi v i dual  t o act  
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pur posef ul l y ,  t o t hi nk r at i onal l y  and t o deal  ef f ect i vel y wi t h 

hi s envi r onment ”  ( p.  7) .  Wechsl er  ( 1958)  bel i eved i n t he gl obal  

nat ur e of  i nt el l i gence and t hat  i t  coul d onl y be eval uat ed 

quant i t at i vel y by t he measur ement  of  t he var i ous aspect s of  

abi l i t i es.   He cr eat ed i nt el l i gence assessment  t est s ent i t l ed t he 

Wechsl er  I nt el l i gence Scal e f or  Chi l dr en Revi sed ( WI SC- R) ,  t he 

Wechsl er  Pr eschool  and Pr i mar y Scal e of  I nt el l i gence ( WPPSI ) ,  and 

t he Wechsl er  Adul t  I nt el l i gence Scal e- Revi sed ( WAI S- R) .  

     Bi net  and Wechsl er  def i ned i nt el l i gence t hr ough measur ement s 

f or  i nt el l ect ual  assessment .   These r esear cher s est abl i shed a 

means t o measur e aspect s of  i ndi v i dual  abi l i t i es.   Scor es der i ved 

f r om t he i nt el l i gence t est s cor r espond t o an over al l  number  f or  

gener al  i nt el l i gence l evel .    

Ar gument s Agai nst  ‘ g’  and I nt el l i gence 

     Gui l f or d’ s ( 1967)  St r uct ur e- of - I nt el l ect  ( SOI )  model  c l ai med 

t hat  t hr ee cat egor i es of  abi l i t y  exi st .   The cont ent s,  pr oduct s,  

and oper at i ons ar eas of  i nt el l ect  each compr i se speci f i c  

abi l i t i es i n a cube- shaped conf i gur at i on.   These abi l i t i es,  i n 

t ur n,  t hen have been der i ved by t he i nt er sect i on of  one f or m of  

each of  t he t hr ee f acet s.   For  exampl e,  audi t or y di gi t  span 

memor y woul d f al l  i nt o t he cel l  cr eat ed by t he i nt er sect i on of  

cont ent s- audi t or y mul t i pl i ed by pr oduct s- uni t s mul t i pl i ed by 

oper at i ons- memor y.   Gui l f or d’ s t heor y di d not  r ecogni ze t he 

exi st ence of  g and st at ed t hat  i t  “ does not  gi ve suppor t  t o a  

hi er ar chi cal  concept i on of  t hei r  ( t he f act or s ’ )  

i nt er r el at i onshi ps”  ( p.  61) .    

     Thor ndi ke’ s ( 1949)  t heor y of  connect i oni sm cont ended t hat  

l ear ni ng consi st ed of  sel ect i ng and connect i ng st i mul i  ( S) ,  or  

sat i s f i er s,  whi ch l ead t o r esponses ( R) .   Thor ndi ke hypot hesi zed  
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t hat  t hese S- R connect i ons,  cal l ed bonda,  di f f er ed among 

i ndi v i dual s.   Jensen ( 1998)  r emar ked t hat  i t  appear ed t hat  

Thor ndi ke bel i eved t hat  i ndi v i dual s var i ed i n “ t he t ot al  number  

of  pot ent i al  bonds t hey ar e abl e t o acqui r e t hr ough l ear ni ng and 

exper i ence”  ( p.  118) .   Thor ndi ke ( 1949)  def i ned ment al  abi l i t y  as 

“ a pr obabi l i t y  t hat  cer t ai n s i t uat i ons wi l l  evoke cer t ai n 

r esponses,  t hat  cer t ai n t asks can be achi eved,  ( and)  t hat  cer t ai n 

ment al  pr oduct s can be pr oduced by t he possessor  of  t he abi l i t y”  

( p.  157) .   Thor ndi ke st at ed t hat  ment al  abi l i t y  i s  def i ned by 

“ t he s i t uat i ons,  r esponses,  pr oduct s,  and t asks,  not  by some 

i nner  essence”  ( p.  157) .   Thor ndi ke descr i bed how speci f i c  ment al  

abi l i t i es had common el ement s t hat  combi ned t o f or m cl ust er s;  

i dent i f i ed as soci al ,  concr et e,  and abst r act  i nt el l i gences.    

Jensen ( 1998)  comment ed t hat  Thor ndi ke bel i eved t hat  “ successf ul  

per f or mance on any ment al  t est  i t em woul d i nvol ve t he act i vat i on 

of  some l i mi t ed set  of  t he S- R bonds”  ( p.  118) .    

     Thomson’ s ( 1951)  under st andi ng of  f act or  anal ysi s gave way 

t o hi s f or mal i zat i on of  Thor ndi ke’ s i nt er pr et at i on i n 

mat hemat i cal  t er ms.   Thomson’ s f or mul at i on became known as t he 

sampl i ng t heor y of  i nt el l i gence.  He ar gued t hat  al t hough 

Spear man’ s g coul d i ndeed be ext r act ed f r om t he mat r i x  of  t est  

i nt er cor r el at i ons by means of  f act or  anal ysi s,  hi s hypot hesi s  

t hat  g r ef l ect ed gener al  l evel  of  ment al  ener gy was not  

necessar i l y  an expl anat i on of  g.   Thomson ( 1951)  cont ended t hat  

cor r el at i ons coul d mor e l i kel y be expl ai ned by t he over l ap of  t he 

mul t i pl e uncor r el at ed causal  el ement s t hat  ent er  i nt o per f or mance 

on al l  ment al  t est s.  

     A t heor y whi ch f ur t her  chal l enged Spear man’ s g cont ent i on of  

i nt el l i gence was descr i bed by Cat t el l  as t he i dent i f i cat i on of  
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i nt el l i gence as t he combi nat i on of  f l ui d ( Gf )  and cr yst al l i zed 

( Gc)  abi l i t i es.   Cat t el l  ( 1963)  ar gued t hat  i nt el l i gence i s 

compr i sed of  cr yst al l i zed abi l i t y  l oads i n whi ch “ ski l l ed 

j udgement  habi t s have become cr yst al l i zed”  ( p.  2- 3) .   I n 

addi t i on,  f l ui d abi l i t y  r equi r ed “ adapt at i on t o new si t uat i ons”  

( p.  3) .   Cat t el l  expl ai ned t hat  “ cr yst al l i zed abi l i t y  has a f or m 

det er mi ned by,  and r epr esent i ng,  hi st or y”  wher e as f l ui d abi l i t y  

“ i s  due t o an i nf l uence ( t hat  i s)  pr esent  and oper at i ve”  at  t he 

t i me of  t he exper i ment  ( p.  5) .   Whi l e Cat t el l  r ef er r ed t o f l ui d 

i nt el l i gence as bi ol ogi cal l y  det er mi ned,  he associ at ed 

cr yst al l i zed i nt el l i gence wi t h acqui r ed knowl edge t hat  i s  

dependent  upon exposur e t o cul t ur e.   St er nber g ( 1996)  has 

expl ai ned t hat  f l ui d i nt el l i gence has r equi r ed “ t he under st andi ng 

of  abst r act  and of t en novel  r el at i ons as ( r equi r ed)  i n i nduct i ve-

r easoni ng t est s”  such as t he compl et i on of  number  ser i es or  

anal ogy t asks ( p.  98) .   The Gc,  however ,  has been mor e r ef l ect i ve 

of  schol ast i c  and cul t ur al  knowl edge acqui s i t i on.   The 

cr yst al l i zed i nt el l i gence has been r epr esent ed by t he 

accumul at i on of  knowl edge.   Per sons hi gh i n Gf  t ended t o acqui r e 

mor e Gc f r om t hei r  oppor t uni t i es i n l ear ni ng t hat  per sons l ower  

i n Gf .   Fur t her mor e,  a st udy by Cat t el l  and Hor n ( 1965)  r ef i ned 

t he t heor y of  Cat t el l  and r eveal ed t hat  t he obser ved var i ance i n 

i nt el l ect ual  per f or mances coul d be under st ood i n t er ms of  s i x 

i ndi cat or s.   Fl ui d i nt el l i gence and cr yst al l i zed i nt el l i gence 

wer e i ndi cat or s one and t wo.   The t hi r d i ndi cat or  was gener al   

v i sual i zat i on or  “ r epr esent i ng pr ocesses of  i magi ni ng t he way 

obj ect s may change as t hey move t hr ough space”  ( p.  268) .   Gener al  

speedi ness,  i ndi cat or  f our ,  coul d be measur ed “ i n s i mpl e wr i t i ng 

and checki ng t asks”  ( p.  268) .  Cat t el l  and Hor n’ s f i f t h and s i xt h 



 

 

20

i ndi cat or s i ncl uded t he abi l i t y  t o br i ng wor ds “ f r om l ong- t er m 

memor y i nt o i mmedi at e awar eness”  and “ t he f act or  i ndi cat i ng 

unwi l l i ngness t o make a mi st ake”  whi ch wer e descr i bed as f aci l i t y  

i n usi ng concept  l abel s and car ef ul ness ( p.  268) .  

     St er nber g has not  posed anyt hi ng i nst ead of  g but  has 

at t empt ed t o expl ai n i t  and suppl ement  i t  t hr ough hi s t r i ar chi c 

t heor y.   St er nber g ( 1988)  descr i bed hi s t heor y as an i nt egr at i ve 

appr oach i n t he at t empt  t o deal  wi t h t he “ i nt er pl ay of  

i nt el l i gence wi t h t he i nt er nal  wor l d of  t he i ndi v i dual ,  wi t h 

exper i ence,  and wi t h t he ext er nal  wor l d of  t he i ndi v i dual ”   

( p.  58) .  He expl ai ned t hat  t he i ndi v i dual ’ s  “ r el at i onshi p of  

i nt el l i gence t o t he i nt er nal  wor l d”  t hr ough t he ment al  pr ocesses 

r ef er r ed t o as “ met acomponent s,  per f or mance component s,  and 

knowl edge acqui s i t i on component s”  ( p.  59) .   He cont ended t hat  t he 

“ component s of  i nt el l i gence ar e i nt er act i ve”  and ar e appl i ed t o 

t he exper i ence f act or  i n or der  f or  t he i ndi v i dual  “ t o ser ve t hr ee 

cont ext ual  f unct i ons- - adapt at i on,  sel ect i on,  and shapi ng”   

( p.  66) .  The exper i ence f act or  pr esent ed t he abi l i t y  of  t he 

i ndi v i dual  t o deal  wi t h novel t y and aut omat i ze i nf or mat i on.   

St er nber g expl ai ned t hat  t he “ mor e i nt el l i gent  peopl e wi l l  t end 

t o be mor e adept  at  r espondi ng t o t he i ni t i al  novel t y and wi l l  

al so aut omat i ze t he t ask mor e ef f i c i ent l y”  ( p.  63) .  He r el at ed 

t he g f act or  t o hi s i nt er nal  wor l d ar ea of  t he t heor y ent i t l ed 

met acomponent s,  or  hi gher - or der  pr ocesses needed f or  pr obl em 

sol v i ng.   

     St er nber g ( 1996)  al so descr i bed hi s t heor y of  bei ng 

successf ul l y  i nt el l i gent  as “ t he k i nd of  i nt el l i gence used t o 

achi eve i mpor t ant  goal s”  ( p.  12) .   St er nber g r el at ed t hat  

i ndi v i dual s wi t h successf ul  i nt el l i gence know t hei r  st r engt hs and 
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weaknesses,  capi t al i ze on t hei r  st r engt hs,  and compensat e f or  or  

cor r ect  t hei r  weaknesses.   St er nber g ( 1997)  comment ed on hi s 

unsat i sf act or y v i ew of  i nt el l i gence t est s when he r emar ked t hat  

“ peopl e have been measur i ng what  t hey bel i eve i s  i nt el l i gence 

wi t hout  havi ng a r eal l y  f i r m under st andi ng of  what  i t  i s  t hat  

t hey ar e measur i ng”  ( p.  90) .   He expl ai ned t hat  many t heor i st s i n 

psychol ogy bel i eve t hat  “ convent i onal  t est s of  i nt el l i gence 

measur e onl y a r el at i vel y nar r ow aspect  of  i nt el l i gence”  ( p.  90) .  

     I n hi s book,  Fr ames of  Mi nd,  Gar dner  ( 1983)  expl ai ned t hat  

i nt el l i gence was pl ur al i s t i c  i n nat ur e.  Gar dner  ( 1993)  def i ned 

i nt el l i gence as “ t he abi l i t y  t o sol ve pr obl ems,  or  t o f ashi on 

pr oduct s,  t hat  ar e val ued i n one or  mor e cul t ur al  or  communi t y 

set t i ngs”  ( p.  7) .  Thr ough hi s r esear ch,  Gar dner  ( 1983,  1993)  

or i gi nal l y  i dent i f i ed seven i nt el l i gences t hat  had met  speci f i ed 

cr i t er i on i n or der  t o be qual i f i ed as such.   The seven 

i nt el l i gences wer e descr i bed as l i ngui st i c ,  musi cal ,  l ogi cal -

mat hemat i cal ,  spat i al ,  bodi l y- k i nest het i c ,  i nt er per sonal ,  and  

i nt r aper sonal .  Gar dner  ( 1999)  has r ecent l y updat ed hi s t heor y of   

mul t i pl e i nt el l i gence i n hi s book,  I nt el l i gence Ref r amed,  t o  

i dent i f y  t he nat ur al i s t  as t he ei ght h i nt el l i gence.   Fogar t y 

( 1997)  expl ai ned seven of  t he i nt el l i gences.   I ndi v i dual s  

hi gh i n l i ngui st i c  i nt el l i gence have st r engt hs i n l anguage and 

l i t er acy.   Those hi gh i n musi cal  i nt el l i gence have t he sense of  

mel ody,  r hyt hm,  and r hyme.   Logi cal - mat hemat i cal  i nt el l i gence 

peopl e have t he abi l i t y  t o r eason and t hi nk i n abst r act i ons.   

I ndi v i dual s hi gh i n spat i al  i nt el l i gence can v i sual l y  depi ct  and 

appr eci at e i nf or mat i on and i deas.   Those peopl e hi gh i n bodi l y-

k i nest het i c  i nt el l i gence have muscl e memor y i n usi ng one’ s whol e 

body.   I ndi v i dual s hi gh i n i nt er per sonal  i nt el l i gence have a keen 
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under st andi ng of  i nt er r el at i onal  char act er  whi l e t hose st r ong i n 

i nt r aper sonal  i nt el l i gence compr i ses t he i nner  sel f  and soul .         

Rot h ( 1998)  st at ed t hat  Gar dner ’ s descr i pt i on of  t hose 

i ndi v i dual s wi t h nat ur al i s t  i nt el l i gence have a r eal  mast er y of  

t axonomy,  have an under st andi ng of  di f f er ent  speci es,  can 

r ecogni ze pat t er ns i n nat ur e,  c l assi f y obj ect s,  and qui ckl y gr asp 

r el at i onshi ps i n ecosyst ems.  Gar dner  ( 1999)  expl ai ned t hat  a 

nat ur al i s t  “ demonst r at es exper t i se i n t he r ecogni t i on and 

c l assi f i cat i on of  t he numer ous speci es—f l or a and f auna—of  hi s or  

her  envi r onment ”  ( p.  48) .    

     Ar mst r ong ( 1994)  st at ed t hat  Gar dner ’ s t heor y of  mul t i pl e 

i nt el l i gences suggest ed t hat  i nt el l i gence shoul d be det er mi ned 

based upon an i ndi v i dual ’ s  capaci t y t o sol ve pr obl ems and f ashi on 

pr oduct s i n a cont ext - r i ch and nat ur al i s t i c  set t i ng r at her  t han 

one t hat  i s  unf ami l i ar  t o hi s/ her  nat ur al  l ear ni ng envi r onment  

and r equi r es t he compl et i on of  i sol at ed t asks.    

Ar mst r ong expl ai ned t hat  each per son possesses al l  of  t he  

i nt el l i gences,  t hat  t hey can devel op each i nt el l i gence t o an 

adequat e l evel  of  compet ency,  t he i nt el l i gences wor k t oget her  i n 

compl ex ways,  and t her e ar e many ways t o be i nt el l i gent  i n each 

cat egor y.   I n addi t i on,  accor di ng t o Lazear  ( 1991) ,  i ndi v i dual s 

have each of  t he i nt el l i gences but  not  al l  of  t hem have been 

devel oped equal l y .   He cont ended t hat  even t hough one 

i nt el l i gence may be st r onger  t han anot her ,  t hi s condi t i on woul d 

not  need t o r emai n per manent .   Lazear  ( 1991)  suggest ed t hat  “ we 

have wi t hi n our sel ves t he capaci t y t o act i vat e al l  of  our  

i nt el l i gences”  ( p. xvi ) .       

     Gar dner ’ s t heor y has been cr i t i cal  of  g t heor y and t est s 

t hat  have been mai nl y r ef l ect i ve of  g.   He cont ended t hat  r ecent  
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neur ol ogi cal  r esear ch on br ai n modul es suppor t  hi s t heor y.   

However ,  Jensen ( 1998)  ar gued t hat  t he consi der at i on of  sever al  

sour ces of  evi dence used by Gar dner  t o est abl i sh t he exi st ence of  

i ndependent  i nt el l i gences “ may be used t o suppor t  t he exi st ence 

of  a super or di nat e gener al  i nt el l i gence f act or ”   

( p.  130) .  

     Sever al  r esear cher s ( Gui l f or d,  1967;  Thor ndi ke,  1949;  

Thomson,  1951;  Cat t el l , 1963;  Gar dner ,  1983 & 1999)  have di sput ed 

ar gument s t hat  g exi st s as a s i ngl e i nt el l i gence f act or .   Thr ough 

Gui l f or d’ s ( 1967)  cat egor i es of  abi l i t i es,  Thor ndi ke’ s ( 1949)  

c l ust er s of  i nt el l i gence,  and Thomson’ s ( 1951)  bel i ef  i n mul t i -

causal  event s t hese r esear cher s have expl ai ned t hei r  v i ews of  

i nt el l i gence as pl ur al i s t i c .   The st udi es of  Cat t el l  ( 1963)  have 

r eveal ed speci f i c  component s of  i nt el l i gence deal i ng wi t h 

acqui r ed and bi ol ogi cal  knowl edge.   Whi l e St er nber g ( 1985)  

def i ned i nt el l i gence i n a t r i ar chi c met hod,  he has al so i ncl uded 

bei ng successf ul l y  i nt el l i gent  as i mpor t ant  t o t he def i ni t i on of  

i nt el l i gence.   Gar dner  ( 1983,  1999) ,  Lazi er  ( 1991) ,  Ar mst r ong 

( 1994) ,  and Fogar t y ( 1997)  have al so wr i t t en t hei r  v i ews of  

mul t i pl e i nt el l i gences.   These aut hor s have c l ai med t hat  

i nt el l i gence i s mul t i - f acet ed wi t h i ndi v i dual s exhi bi t i ng var y i ng 

amount s of  st r engt hs i n each i nt el l ect ual  ar ena.   Gar dner  ( 1999) ,  

who or i gi nat ed t he mul t i pl e i nt el l i gences t heor y,  st at ed t hat  

ei ght  i nt el l i gences exi st  and t hat  i ndi v i dual s possess al l  of  

t hese ei ght  i nt el l i gences t o var y i ng degr ees.  

Ar gument s Agai nst  Mul t i pl e I nt el l i gences 

     Gar dner ’ s t heor y has been at t acked by ot her  t heor i st s 

( St er nber g,  1994;  Jensen,  1998)  who do not  shar e hi s v i ew of  

i nt el l i gence as pl ur al i s t i c ,  but  t hey i dent i f y  hi s t heor y as 
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subcomponent s of  i nt el l i gence,  as an expl anat i on f or  i ndi v i dual  

l ear ni ng st y l es/ t al ent s or  pr act i cal  i nt el l i gence,  or  as not  even 

a t heor y at  al l .   Resear cher s have quest i oned i f  Gar dner ’ s t heor y 

has been val i dat ed and i f  t he t heor y coul d have been cr eat ed t o 

expl ai n i ndi v i dual  t al ent s.   

     Gar dner  ( 1983)  st at ed t hat  t he pl ur al i t y  of  i nt el l i gence has 

not  been del egat ed f or  ever y ski l l  f ound i n human behavi or  due t o 

t he t heor y at t empt i ng t o ar t i cul at e onl y a manageabl e number  of  

i nt el l i gences t hat  appear  t o f or m nat ur al l y .   However ,  sever al  

subcomponent s wi l l  nat ur al l y  combi ne i n t he ar eas of  

i nt el l i gence.   Gar dner  has not  pr esent ed hi s l i s t  of  ei ght  

i nt el l i gences as exhaust i ve.   Each i nt el l i gence,  however ,  has 

been r equi r ed t o meet  cer t ai n bi ol ogi cal  and psychol ogi cal  

speci f i cat i ons.   St er nber g ( 1994)  cont ended t hat  Gar dner  has 

pr esent ed no new r esear ch t o t est  hi s t heor y.   St er nber g st at ed 

t hat  “ we need t o t hi nk of  abi l i t i es mor e br oadl y t han we  

have.  .  .  . ”  ( p. 562) .   Jensen ( 1998)  r esponded t hat  t he 

i nt er per sonal  and i nt r aper sonal  may be v i ewed as “ aspect s of  

per sonal i t y  r at her  t han abi l i t i es”  ( p.  260) .   He f ur t her  ar gued 

t hat  t he bodi l y- k i nest het i c  coul d be mor e appr opr i at el y 

consi der ed as “ aspect s of  mot or  ski l l s  and coor di nat i on”  ( Jensen,  

1998,  p.  260) .  

     Chal l engi ng t he i dea t hat  MI  t heor y i s  a l ear ni ng st y l e,  

Gar dner  ( 1993)  st at ed t hat  chi l dr en may wel l  exhi bi t  one st y l e 

wi t h one k i nd of  i nf or mat i on whi l e exhi bi t i ng a cont r ast i ng st y l e 

wi t h ot her  i nf or mat i on.   For  exampl e,  he st at ed t hat  st udent s 

bei ng r ef l ect i ve when wor ki ng on a puzzl e may be i mpul s i ve when 

i n t he musi cal  r eal m.   Accor di ng t o Ar mst r ong ( 1994)  a l ear ni ng 

st y l e can be expl ai ned as t he i nt el l i gences put  t o wor k.   He 
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r emar ked t hat  l ear ni ng st y l es have been “ pr agmat i c mani f est at i ons 

of  i nt el l i gences”  whi ch have oper at ed i n nat ur al  l ear ni ng 

cont ext s ( p.  13) .   St er nber g ( 1997)  ar gued t hat  a st y l e “ i s  not  

an abi l i t y ,  but  r at her ,  a pr ef er r ed way of  usi ng t he abi l i t i es 

one has”  ( p.  8) .   He st at ed t hat  st y l es have been pr ef er ences i n 

t he use of  abi l i t i es and not  abi l i t i es t hemsel ves.   St y l es of  

t hi nki ng i ncl ude var i ous f unct i ons,  f or ms,  l evel s,  scopes,  and 

l eani ngs.   He cont ended t hat  peopl e di f f er  i n t he st r engt h of  

t hei r  pr ef er ences and t hat  st y l es ar e measur abl e.  

     Whi l e Gar dner  st at ed t hat  i ndi v i dual s have i nt el l ect ual  

st r engt hs,  St er nber g suggest ed t hat  t he i nt el l ect ual  domai ns 

coul d be descr i bed as t al ent s.  St er nber g ( 1996)  pr oposed t hat  

many t al ent ed peopl e have been over l ooked because of  t he way t hat  

i nt el l i gence has been measur ed.   He and hi s col l eagues have 

desi gned measur ement  i nst r ument s t o t est  what  St er nber g r ef er s t o 

as “ t aci t  knowl edge. ”   St er nber g st at ed t hat  pr act i cal l y  

i nt el l i gent  peopl e use t aci t  knowl edge or  a mor e act i on- or i ent ed 

knowl edge “ t ypi cal l y  acqui r ed wi t hout  di r ect  hel p f r om ot her s and 

whi ch al l ows i ndi v i dual s t o achi eve goal s t hey per sonal l y  val ue”  

( p.  236) .   Thr ough hi s r esear ch on per f or mance on measur es of  

t aci t  knowl edge pr edi ct i ng per f or mance i n management ,  St er nber g 

f ound cor r el at i ons of  “ . 2 t o . 4 bet ween t aci t - knowl edge scor es 

and sal ar y,  year s of  management  exper i ence,  and whet her  t he 

manager  wor ked f or  a company at  t he t op of  t he For t une 500”  ( p.  

239) .   Anot her  st udy by St er nber g concl uded t hat  t aci t  knowl edge 

was “ s i gni f i cant l y  cor r el at ed wi t h manager i al  compensat i on ( . 39)  

and l evel  wi t hi n t he company ( . 36) ”  ( p. 239) .  

     St er nber g and Wagner  ( 1986)  suggest ed i nt el l i gence shoul d be 

t hought  about  i n mor e pr act i cal  t er ms.   Nei sser  ( 1976)  has al so 
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ar gued t hat  t asks f ound on t ypi cal  I Q t est s ar e onl y measur es of  

academi c i nt el l i gence.   Nei sser  ( 1976)  descr i bed a mor e pr act i cal  

f or m of  i nt el l i gence by t aki ng an et hol ogi cal  appr oach i n whi ch 

i nt el l i gence i s measur ed by per f or mances i n nat ur al  set t i ngs.     

     Fur t her mor e,  pr act i cal  i nt el l i gence behavi or  has been 

def i ned by Char l eswor t h ( 1976)  as “ behavi or  under  t he cont r ol  of  

cogni t i ve pr ocesses and empl oyed t owar d t he sol ut i on of  pr obl ems 

whi ch chal l enge t he wel l - bei ng,  needs,  pl ans,  and sur v i val  of  t he 

i ndi v i dual ”  ( p. 150) .   St er nber g and Wagner  ( 1986)  st at ed mor e 

t han academi c i nt el l i gence i s needed f or  success i n r eal - wor l d 

set t i ngs s i nce “ cor r el at i on( s)  bet ween occupat i onal  per f or mance 

and per f or mance on ei t her  I Q or  empl oyment  t est s f al l s  at  about  

t he . 2 l evel ”  ( p. 52)  St er nber g ( 1996)  has def i ned hi s own t heor y 

of  successf ul  i nt el l i gence as t he abi l i t y  “ t o t hi nk wel l  i n t hr ee 

di f f er ent  ways:   anal yt i cal l y ,  cr eat i vel y,  and pr act i cal l y”  ( p.  

127) .  He descr i bed t he t hr ee aspect s of  successf ul  i nt el l i gence 

as bei ng r el at ed t o one anot her  and t hat  t hr ough t hi s bal ance,  

i nt el l i gence becomes mor e i mpor t ant  i n ever yday l i f e.   St er nber g 

st at ed t hat  successf ul l y  i nt el l i gent  peopl e don’ t  j ust  have 

abi l i t i es,  t hey r ef l ect  on when and how t o use t hese abi l i t i es 

ef f ect i vel y”  ( p.  128) .          

     When addr essi ng t he i ssue as t o whet her  t he mul t i pl e 

i nt el l i gence t heor y i s  act ual l y  a t heor y at  al l ,  Gar dner  ( 1993)  

r esponded t hat  MI  can be conf i r med “ onl y t hr ough exper i ment s and 

ot her  k i nds of  empi r i cal  i nvest i gat i ons”  ( p.  38) .   Sat t l er  ( 1992)  

expl ai ned t hat  Gar dner ’ s MI  t heor y i s  not  a novel  i dea and has 

cor r esponded t o t he concept  of  cr yst al l i zed i nt el l i gence and 

f l ui d i nt el l i gence.   I n addi t i on,  Sat t l er  ( 1992)  st at ed t hat  
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Gar dner  gener al l y  over l ooked t he r el at ed i ssues “ i nvol ved i n t he 

r el i abi l i t y  and val i di t y  of  obser vat i onal  r ecor di ngs.  .  . ”   

( p.  56) .   I n concl usi on,  Sat t l er  ( 1992)  has r emar ked t hat  Gar dner  

has not  pr ovi ded dat a “ about  t he r el i abi l i t y  and val i di t y  of  

component s wi t hi n hi s assessment  appr oach”  ( p.  56) .  

    Aut hor s ( Jensen,  1998;  Sat t l er ,  1992;  St er nber g,  1996)  have 

di sput ed t he exi st ence of  t he MI  t heor y.  Jensen ( 1998)  has 

r emar ked t hat  Gar dner ’ s t heor y coul d be an expl anat i on f or  

coor di nat i on and per sonal i t y  r at her  t han i nt el l i gences.   

St er nber g has r el at ed t he MI  t heor y t o l ear ni ng st y l e and 

pr act i cal  i nt el l i gence.  Sat t l er  ( 1992)  and St er nber g ( 1996)  have 

al so expr essed t hei r  concer ns i n Gar dner ’ s l ack of  ut i l i z i ng 

convent i onal  measur es t he pr esent at i on of  dat a i n hi s assessment  

appr oach.  

Mer i t s  of  Mul t i pl e I nt el l i gences 

     Gar dner  devel oped hi s t heor y of  mul t i pl e i nt el l i gence upon 

br ai n r esear ch and t he bi ol ogi cal  f oundat i ons of  i nt el l i gence.   

Gar dner  ( 1983)  expl ai ned hi s t heor y of  mul t i pl e i nt el l i gences as 

br ai n syst ems t hat  have met  speci f i c  cr i t er i a.   Accor di ng t o 

Gar dner  “ i t  i s  t he ver y nat ur e of  i nt el l i gences t hat  each 

oper at es accor di ng t o i t s  own pr ocedur es and has i t s  own 

bi ol ogi cal  bases”  ( p.  68) .    

     Gar dner  ( 1983,  1999)  has est abl i shed ei ght  pr er equi s i t es f or  

f or mul at i ng an i nt el l i gence.   The f i r s t  t wo cr i t er i a came f r om 

bi ol ogi cal  sc i ences.   Fi r st ,  t her e must  be pot ent i al  i sol at i on by 

br ai n damage wher e t he i nt el l i gences can be di ssoci at ed f r om t he 

ot her s.   Thr ough hi s wor k wi t h i ndi v i dual s who suf f er ed damage t o 

speci f i c  por t i ons of  t he br ai n,  Gar dner  ar gued t hat  t he exi st ence 

of  sever al  r el at i vel y aut onomous br ai n syst ems exi st .   Secondl y,  



 

 

28

t he i nt el l i gence must  have evol ut i onar y hi st or y and pl ausi bi l i t y .  

Gar dner  st at ed t hat  “ a speci f i c  i nt el l i gence becomes mor e 

pl ausi bl e t o t he ext ent  t hat  one can l ocat e i t s  evol ut i onar y 

ant ecedent s”  ( 1983,  p.  65) .      

     The t hi r d and f our t h cr i t er i a of  t he pr er equi s i t es wer e 

der i ved f r om l ogi cal  anal ysi s.   The t hi r d cr i t er i on r equi r ed of  

t he i nt el l i gence i s an i dent i f i abl e set  of  cor e oper at i ons t hat  

can deal  wi t h speci f i c  t ypes of  i nput  and t he f our t h aspect  i s  

havi ng suscept i bi l i t y  t o encodi ng i n a symbol  syst em.    

     The t wo pr er equi s i t es t hat  came f r om devel opment al  

psychol ogy ar e t he f i f t h and s i xt h cr i t er i a.   The f i f t h cr i t er i a 

bei ng t hat  t he i nt el l i gences each have t hei r  own devel opment al  

hi st or i es.   The s i xt h cr i t er i a i s  t hat  t her e i s  an exi st ence of  

except i onal  peopl e such as savant s and pr odi gi es who exhi bi t  

unusual  pr of i l es of  i nt el l i gence i n cer t ai n ar eas.    

     The f i nal  t wo pr er equi s i t es,  t he sevent h and ei ght h,  ar e 

dr awn f r om t r adi t i onal  psychol ogi cal  r esear ch.   These cr i t er i a 

ar e suppor t  f r om exper i ment al  psychol ogi cal  t asks and f r om 

psychomet r i c  f i ndi ngs.   Gar dner  ( 1999)  expl ai ned t hat  

psychol ogi st s can measur e t he ext ent  t hat  t wo oper at i ons ar e 

r el at ed by wat chi ng how peopl e compl et e t wo act i v i t i es 

s i mul t aneousl y.   He cont ended t hat  “ i f  one act i v i t y  doe not  

i nt er f er e wi t h t he ot her ,  r esear cher s can assume t hat  t he 

act i v i t i es dr aw on di scr et e br ai n and ment al  capaci t i es”  ( p.  40) .  

Al t hough Gar dner  ( 1983)  ar gues t hat  “ i nt el l i gence t est s do not  

al ways t est  what  t hey ar e c l ai med t o t est , ”  he does bel i eve t hat  

“ exper i ment s pr ovi de a sour ce of  i nf or mat i on r el evant  t o 

i nt el l i gences”  ( p.  66) .   
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     Lazear  ( 1991)  cont ended t hat  MI  t heor y coul d be ut i l i zed t o 

encour age i ndi v i dual s t o enhance t hei r  i nt el l ect ual  abi l i t i es.   

He st at ed t hat  r ecent  di scover i es about  i nt el l i gence,  such as MI  

t heor y,  have suggest ed t hat  i ndi v i dual s have t he abi l i t y  t o 

enhance and ampl i f y  i nt el l i gence and not  onl y can i nt el l i gence 

change,  i t  can al so be t aught  t o ot her s.   I n addi t i on,  he 

comment ed t hat  i nt el l i gence occur s i n di f f er ent  par t s of  t he 

br ai n syst em and t hat  t he “ st r onger  i nt el l i gences t end t o ‘ t r ai n’  

t he weaker  ones”  ( p.  i x) .   He f ur t her  expl ai ned t hat  someone can 

be cal l ed i nt el l i gent  i f  he/ she “ can sol ve pr obl ems t hat  f ace 

t hem i n t hei r  l i ves and i f  t hey ar e abl e t o pr oduce t hi ngs t hat  

ar e of  val ue t o our  cul t ur e”  ( p.  x i ) .                            

     The i ncor por at i on of  mul t i pl e i nt el l i gence t heor y i nt o t he 

c l assr oom coul d al so be benef i c i al  t o st udent s wi t h l ear ni ng 

pr obl ems.   Gar dner  ( 1980)  suggest ed possi bi l i t i es why st udent s 

wi t h l ear ni ng di f f i cul t i es have st r engt hs i n var i ous 

i nt el l i gences out s i de of  t he l i ngui st i c  ar ena.   He descr i bed t he 

st r uct ur es wi t hi n t he hemi spher es of  t he br ai n as key component s 

t o cogni t i ve abi l i t i es.   He st at ed t hat  by school  age t he 

achi evement  of  br ai n domi nance,  t ypi cal l y  l ef t  hemi spher e,  has 

been essent i al l y  compl et ed.   A chi l d’ s l i ngui st i c  capaci t i es have 

been est abl i shed and become i ncr easi ngl y domi nant .   By 

i mpl i cat i on t hen,  r i ght - hemi spher e domi nant  capaci t i es such as 

v i sual  and spat i al  f unct i ons begi n t aki ng a back seat  i n 

cogni t i ve t er ms.   Gar dner  hypot hesi zed t hat  chi l dr en wi t h 

l ear ni ng di f f i cul t i es,  speci f i cal l y  t hose wi t h r eadi ng pr obl ems,  

t ended t o have l at e- occur r i ng or  mi xed domi nance.   He al so not ed 

t hat  t hese chi l dr en wer e of t en obser ved as havi ng an especi al l y  

i n dept h i nvol vement  wi t h gr aphi c expr essi on.  
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     Mul t i pl e i nt el l i gences appr oaches have been used as  

i nt er vent i ons t o assi st  st udent s i n devel opi ng ski l l s  l eadi ng t o 

bet t er  c l ass par t i c i pat i on and usi ng t i me wi sel y.   El l i ngson,  

Long,  and McCul l ough ( 1997)  st udi ed t hi r d gr ade and mi ddl e school  

st udent s who had MI  i nt er vent i ons.   The r esear cher s f ound t hat  

mi ddl e school  st udent s,  on one school  s i t e,  demonst r at ed a 9% 

i ncr ease i n st ayi ng on t ask and an 8% i ncr ease i n usi ng t i me 

wi sel y.   St udent s al so showed a 4% i ncr ease i n begi nni ng t asks i n 

one mi nut e or  l ess.   St udent s on a second school  s i t e had an 

aver age i ncr ease of  16% i n c l assr oom par t i c i pat i on behavi or s 

t hr oughout  t he semest er .   The t hi r d gr ade st udent s who wer e 

st udi ed showed i ncr eases i n al l  ar eas of  t i me usage and 

par t i c i pat i on.    

    The t heor y of  MI  has al so expanded t he t r adi t i onal  v i ew of  

i nt el l i gence t o i ncl ude i nt er per sonal  and i nt r aper sonal  domai ns 

as possi bl e ar eas f or  st r engt h.   Sal ovey ( 1990)  def i ned emot i onal  

i nt el l i gence as bei ng r el at ed t o Gar dner ’ s per sonal  i nt el l i gences 

when i ncl udi ng t hese abi l i t i es i nt o f i ve domai ns.   The domai ns 

have i ncl uded:   knowi ng one’ s emot i ons,  managi ng emot i ons,  

mot i vat i ng onesel f ,  r ecogni z i ng emot i ons i n ot her s,  and handl i ng 

r el at i onshi ps.   Gol eman ( 1995)  expl ai ned t hat  peopl e di f f er  i n 

t hei r  abi l i t i es i n each of  t hese domai ns and t hat  “ i nt el l ect  

cannot  wor k at  i t s  best  wi t hout  emot i onal  i nt el l i gence”  ( p.  28) .   

Gol eman cont ended t hat  l apses i n emot i onal  sk i l l s  can be r emedi ed 

when he st at ed,  “ t o a gr eat  ext ent  each of  t hese domai ns 

r epr esent s a body of  habi t  and r esponses t hat ,  wi t h t he r i ght  

ef f or t ,  can be i mpr oved on”  ( p.  44) .   I n addi t i on,  Bl ock ( as 

c i t ed i n Gol eman,  1995)  compar ed i ndi v i dual s hi gh i n I Q t o t hose 

hi gh i n emot i onal  i nt el l i gence.   Bl ock st at ed t hat  i ndi v i dual s 
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hi gh i n I Q may be “ adept  i n t he r eal m of  mi nd but  i nept  i n t he 

per sonal  wor l d"  ( as c i t ed i n Gol eman,  1995,  p.  44) .  A 

l ongi t udi nal  st udy by Bl ock f ound a modest  cor r el at i on bet ween 

emot i onal  i nt el l i gence or  “ ego r esi l i ence”  as i t  r el at ed t o I Q.  

Bl ock r epor t ed t hat  mal e i ndi v i dual s hi gh i n emot i onal  

i nt el l i gence exhi bi t ed cer t ai n behavi or s by bei ng “ soci al l y  

poi sed,  out goi ng and cheer f ul ,  not  pr one t o f ear f ul ness or  

wor r i ed r umi nat i on”  ( as c i t ed i n Gol eman,  p.  45) .   Bl ock al so 

st at ed t hat  women hi gh i n emot i onal  i nt el l i gence t ended t o be 

“ asser t i ve and expr ess t hei r  f eel i ngs di r ect l y ,  and t o f eel  

posi t i ve about  t hemsel ves”  ( as c i t ed i n Gol eman,  p.  45) .       

     Mul t i pl e i nt el l i gences t heor y has been ut i l i zed t o enhance 

t he devel opment  of  speci f i c  ar eas of  i nt el l i gence.   St udent s 

st r ong i n ar eas of  i nt el l i gence ot her  t han l i ngui st i c  or  

mat hemat i cs woul d have t he oppor t uni t y t o devel op t hese 

st r engt hs.   Hoer r  ( 1994b)  suggest ed t hat  bef or e t he i nt r oduct i on 

of  MI  wi t hi n t he school  cur r i cul a,  chi l dr en who exhi bi t ed gi f t s  

i n ot her  ar eas wer e consi der ed t al ent ed but  not  hi ghl y 

i nt el l i gent .   However ,  devel opi ng speci f i c  ar eas of  i nt el l i gence 

may be dependent  upon st udent s ’  i nt er est s and mat ur at i on l evel .   

Accor di ng t o Gar dner  ( 1983) ,  Sovi et  r esear cher s Davydov,  El koni n,  

and Mar kova suggest ed t hat  at  each age of  school i ng,  chi l dr en 

exhi bi t  di f f er ent  set  of  i nt er est s.   These i nt er est s wer e 

descr i bed as:   i nf ancy when t he domi nant  act i v i t y  i nvol ved 

emot i onal  cont act ,  age t wo when t he chi l d has been absor bed i n 

mani pul at i on of  obj ect s,  ages t hr ee t o seven when r ol e pl ayi ng 

and symbol i c act i v i t i es ar e domi nant ,  ages seven t o el even wi t h 

f or mal  school  st udy,  and adol escence wi t h i nt i mat e per sonal  

r el at i ons and car eer - or i ent ed expl or at i on bei ng t he mai n t hr ust .   
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Gar dner  st at ed t hat  educat i onal  pr ogr ams shoul d keep bi ases i n 

mi nd s i nce pr of i l es of  i nt er est  “ may di f f er  s i gni f i cant l y  acr oss 

cul t ur es”  ( p.  389) .   Gar dner  suggest ed a mat chi ng met hod f or  

st udent s t o i nt el l ect ual  st r engt hs.   Accor di ng t o Gar dner ,  such a 

syst em woul d “ hel p ensur e t hat  a st udent  can r api dl y and smoot hl y 

mast er  what  needs t o be mast er ed,  and t hus be f r eed t o pr oceed 

f ur t her  al ong bot h opt i onal  and opt i mal  pat hs of  devel opment ”   

( p.  389) .  

      The mer i t s  of  t he MI  t heor y wer e expl ai ned by sever al  

aut hor s.   Gar dner  based each i nt el l i gence upon br ai n r esear ch.   

To be an i nt el l i gence,  ei ght  cr i t er i on must  be met .   Lazear  

descr i bed t he appr oach as bei ng i ncl usi ve of  i nt el l i gence 

occur r i ng i n di f f er ent  par t s of  t he br ai n’ s syst em.   Sal ovey and 

Gol eman’ s ( 1995)  wor k i n emot i onal  i nt el l i gence gi ves mer i t  t o 

t he i nt er per sonal  and i nt r aper sonal  i nt el l i gences.   Resear cher s 

such as El l i ngson,  Long,  and McCul l ough ( 1997)  st udi ed t he 

posi t i ve af f ect s t hat  MI  has on c l ass par t i c i pat i on and t i me on 

t ask.   Fi nal l y ,  MI  coul d be ut i l i zed t o enhance st udent s ’  

s t r engt hs i n var i ous i nt el l ect ual  i nt er est s.  

Mul t i pl e I nt el l i gences and Achi evement  

     Devel opi ng i nt er per sonal  and i nt r aper sonal  i nt el l i gences has 

been l i nked t o academi c success i n school .   A st udy of  184 

k i nder gar t en st udent s by Agost i n and Bai n ( 1997)  r eveal ed t hat  

behavi or s such as posi t i ve soci al  sk i l l s ,  as wel l  as soci al  

emot i onal  f act or s,  wer e i mpor t ant  i n pr edi ct i ng successf ul  

academi c achi evement  and pr omot i on i n t he ear l y gr ade school  

year s.  Si gni f i cant  posi t i ve cor r el at i ons exi st ed bet ween soci al  

sk i l l  subscal es ( cooper at i on,  sel f - cont r ol ,  and asser t i on)  and 

achi evement  scor es.   The r esear cher s suggest ed t hat  posi t i ve 



 

 

33

soci al  sk i l l s ,  such as sel f - cont r ol  and cooper at i on,  be i ncl uded 

i n scr eeni ngs t o i dent i f y  chi l dr en at  r i sk f or  school  f ai l ur e.   

They st at ed t hat  “ scr eeni ng measur es shoul d be chosen not  onl y 

f or  t hei r  abi l i t y  t o est i mat e devel opment al  r eadi ness,  but  al so 

t o det er mi ne i f  t he chi l d has t he soci al  compet ence t o per f or m i n 

t he ear l y gr ades”  ( Agost i n & Bai n,  1997,  p.  225) .  

     Musi cal  i nt el l i gence has been r el at ed t o hi gher  spat i al  

scor es on achi evement  subt est s.   I n a st udy by Rauscher ,  Shaw,  

Levi ne,  Ky,  and Wr i ght  ( 1994)  f r om t he Uni ver s i t y  of  Cal i f or ni a,  

col l ege st udent s who l i s t ened t o musi c by Mozar t  f or  t en mi nut es 

scor ed ei ght  t o ni ne poi nt s hi gher  on t he spat i al  r easoni ng 

subt est  of  t he St anf or d- Bi net  I nt el l i gence Scal e.   The concl usi on 

of  t he st udy was t hat  musi c and spat i al  t ask per f or mance wer e 

causal l y  r el at ed.   A st udy of  270 f i f t h gr ade st udent s by Dr yden 

( 1992)  i nvest i gat ed t he i mpact  of  musi c i nst r uct i on on academi c 

achi evement .   Resul t s r eveal ed t hat  band par t i c i pant s scor ed 

s i gni f i cant l y  hi gher  i n r eadi ng vocabul ar y and r eadi ng t ot al  

scor es.   Mal e st udent s scor ed st at i s t i cal l y  hi gher  i n r eadi ng 

vocabul ar y t han f emal es.   Si mi l ar l y ,  a ser i es of  st udi es by t he 

Col l ege Boar d ( as c i t ed i n Kel st r om,  1998)  f ound t hat  “ musi c/ ar t  

s t udent s scor ed s i gni f i cant l y  hi gher  on bot h t he mat hemat i cs and 

ver bal  sect i ons of  t he SAT”  ( p.  36) .   I n addi t i on,  a st udy by 

Rauscher  ( 1993)  wi t h t hr ee- year - ol d chi l dr en f r om an i nner - c i t y  

day car e and f r om t he school  f or  t he ar t s wer e gi ven musi c 

t r ai ni ng i nvol v i ng gr oup s i ngi ng c l asses or  keyboar d l essons.   

The st udy r eveal ed t hat  af t er  musi c l essons,  t he spat i al  

r easoni ng scor es of  bot h gr oups of  chi l dr en near l y doubl ed.   As 

r epor t ed by Kel st r om ( 1998) ,  musi c was r epor t ed as benef i c i al  t o 

eye- hand coor di nat i on whi ch can t r ansf er  t o wr i t i ng ski l l s  and 
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devel op per cept ual  sk i l l s .   Out i s ( 1994)  st udi ed gr oups of  s i xt h 

gr ade st udent s.   Test  scor es r eveal ed t hat  when a mul t i pl e 

i nt el l i gences emphasi s was put  ont o musi c act i v i t i es,  st udent s 

showed i ncr eased ef f or t ,  had hi gher  achi evement  i n musi c c l ass,  

demonst r at ed hi gher  sel f - est eem,  and gai ned an under st andi ng of  

t he r el evancy of  musi c.  

     The body- ki nest het i c  i nt el l i gence coul d be i nt egr at ed i nt o 

t he MI  c l assr oom i n or der  t o enhance t hi nki ng.   Abst r act  concept s 

can become mor e concr et e as st udent s r ef l ect  upon t hem and 

k i nest het i cal l y  i nt er pr et  t hem i nt o t he physi cal  educat i on 

cur r i cul um.   The physi cal  educat i on pr ogr am can i nt egr at e 

“ aut hent i c t asks r el at ed t o t he cogni t i ve cont ent  f r om acr oss t he 

cur r i cul um”  ( West er hol d,  1998,  p.  17) .   A s i x- year  l ongi t udi nal  

st udy by Bezr uczko ( 1997)  r eveal ed t hat  t hi r d gr ade st udent s,  

t r ai ned i n t he t echni cal  aspect s of  ar t ,  pr oduced c l ay model s 

mor e pr omi nent  i n f eat ur es such as shapi ng and det ai l i ng and had 

a s i gni f i cant  posi t i ve cor r el at i on wi t h st andar di zed r eadi ng and 

mat hemat i cs scor es.   Si xt h gr ader s par t i c i pat i ng i n t he ar t -

t r ai ned school  had a scor e of  . 63 st andar d devi at i on uni t s above 

t he over al l  gr ade s i x mean.   These st udent s had s i gni f i cant l y  

hi gher  mat hemat i cs achi evement  scor es t han st udent s i n non- ar t  

school s.  

     I mpl ement at i on of  mul t i pl e i nt el l i gences i nt o t he cur r i cul um 

has been successf ul  i n i ncr easi ng st udent  r eadi ng compr ehensi on 

ski l l s  i n Engl i sh and mat hemat i cs.  Kuzni ewski ,  Sander s,  Smi t h,  

Swanson,  and Ur i ch ( 1998)  st udi ed st udent s i n ni nt h t hr ough 

el event h gr ades who had been document ed as unabl e t o meet  t he 

demands of  t he I l l i noi s Goal  Assessment  Pr ogr am.   Teacher s 

ut i l i zed MI / cooper at i ve l ear ni ng t echni ques as i nt er vent i ons.   
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Post t est  dat a i ndi cat ed an i ncr ease i n st udent  r eadi ng 

compr ehensi on ski l l s  i n Engl i sh and mat hemat i cs and an i ncr ease 

i n st udent  l ear ni ng expect at i ons.   For t y- f our  per cent  of  t he 

st udent s r ai sed t hei r  scor es at  l east  one gr ade l evel  on t he 

mat hemat i cs appl i cat i ons sect i on of  t he St anf or d Achi evement  

Test .   Af t er  t he t r eat ment ,  Kuzni ewski  et  al .  ( 1998)  f ound t hat  

“ 46% of  t he st udent s scor ed bel ow t he ni nt h gr ade l evel  as 

compar ed t o t he 63% bel ow t he ni nt h gr ade l evel  on t he pr et est ”  

( p.  33) .   On t he Gat es MacGi ni t i e Post  Test ,  f r eshman had an 18% 

i mpr ovement  on t he post  t est  wi t h onl y 2% f ai l i ng t o r each t he 

f our t h gr ade l evel .   Sophomor es had an 8% i mpr ovement  on Engl i sh 

post  t est s.    

     Gens,  Pr ovance,  VanDuyne,  and Zi mmer man ( 1998)  st udi ed 

st udent s i n f i r s t  and second gr ades wi t h l ow r eadi ng 

compr ehensi on scor es.   Post - i nt er vent i on dat a r eveal ed t hat  

st udent s i ncr eased r eadi ng vocabul ar y and compr ehensi on t est  

scor es.   The ni net een f i r s t  gr ader s st udi ed had an aver age 

i ncr ease i n vocabul ar y devel opment  of  . 67 year s and an i ncr ease 

i n compr ehensi on of  . 59 year s.   The s i xt y,  second gr ade st udent s,  

showed an aver age i ncr ease i n vocabul ar y of  . 71 year s and an 

i ncr ease of  . 93 year s i n r eadi ng compr ehensi on.   Af t er  s i x mont hs 

of  school  and t wel ve weeks of  MI  i nt er vent i on,  t he St anf or d 

Achi evement  Test  r eveal ed t hat  t he f i r s t  gr ade st udent s 

demonst r at ed a gr ade equi val ent  scor e of  1. 8 i n r eadi ng and t he 

second gr ade st udent s had a gr ade equi val ent  scor e of  3. 1.  

     Russel l  El ement ar y School  i n Lexi ngt on,  Kent ucky,  ( as c i t ed 

i n Campbel l  & Campbel l ,  1999)  i mpl ement ed MI  i n 1991 i n or der  t o 

i mpr ove st udent  achi evement .   Thi s K- 5 school ’ s  popul at i on 

consi st ed of  195 st udent s wi t h 35% whi t e and 65% Af r i can 
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Amer i can.   Ni net y- f our  per cent  of  t he st udent s qual i f i ed f or  f r ee 

or  r educed l unch.   Af t er  MI  was i mpl ement ed i nt o t he cur r i cul um 

t est  scor es began t o i mpr ove.   By 1996 t he st udent  t est  scor es 

“ had doubl ed f r om t hei r  basel i ne i n 1992”  ( as c i t ed i n Campbel l  & 

Campbel l ,  1999,  p.  24) .   On t he per f or mance- based t est  Kent ucky 

I nst r uct i onal  Resul t s I nf or mat i on Syst em ( KI RI S) ,  not  one st udent  

at  Russel l  scor ed on t he begi nni ng “ novi ce”  l evel .   As expl ai ned 

by Campbel l  and Campbel l  ( 1999) ,  t hi s was a f eat  t hat  onl y t wo 

ot her  el ement ar y school s out  of  35 i n t he count y had 

accompl i shed.   Anot her  accompl i shment  was t hat  t her e was no 

l onger  any di scr epancy bet ween bl ack and whi t e st udent s ’  scor es.  

     The i mpl ement at i on of  MI  i nt o t he cur r i cul um has enhanced 

st udent  achi evement  i n var i ous academi c set t i ngs.   Kuzni ewski  et  

al .  ( 1998)  f ound t hat  r eadi ng compr ehensi on and mat hemat i cs 

scor es on st andar di zed t est s i mpr oved when MI  was i mpl ement ed 

wi t hi n t he hi gh school  l evel .   Gens et  al .  ( 1998)  r eveal ed t hat  

f i r s t  and second gr ade st udent s wi t h t he MI  appr oach had 

i ncr eased r eadi ng vocabul ar y and compr ehensi on scor es.   Bezr uczko 

st at ed t he posi t i ve ef f ect s t hat  ar t  had on mat hemat i cs 

achi evement  scor es f or  t hi r d gr ade st udent s whi l e r esear ch wi t h 

k i nder gar t en st udent s by Agost i n and Bai n ( 1997)  r eveal ed 

posi t i ve soci al  sk i l l s  coul d pr edi ct  academi c achi evement .   Ot her  

aut hor s such as Kel st r om ( 1998) ,  Dr yden ( 1992) ,  and Out i s ( 1994)  

expl ai ned t he posi t i ve ef f ect s t hat  t he i nt r oduct i on of  musi cal  

concept s i nt o t he cur r i cul um had on spat i al  r easoni ng f or  col l ege 

st udent s,  r eadi ng vocabul ar y f or  f i f t h gr ade st udent s,  hand- eye 

coor di nat i on f or  t hr ee- year - ol ds,  and st udent  ef f or t  f or  s i xt h 

gr ader s.     
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MI  I mpl ement at i on i n Cl assr ooms 

     MI  wi t hi n a c l assr oom envi r onment  has consi der ed t r adi t i onal  

i nst r uct i onal  pr ocesses and r edesi gned t he st r uct ur e of  ef f ect i ve 

t eachi ng.   Gar dner  ( 1993)  st at ed t hat  educat i on has f unct i oned on 

t he basi s t hat  “ t her e i s  one way of  t eachi ng,  one way of  

l ear ni ng,  and i ndi v i dual s can be ar r ayed i n t er ms of  t hei r  sk i l l s  

at  t hi s mandat ed f or m”  ( p.  288) .   He f ur t her  st at ed t hat  

educat or s shoul d embody t he ambi t i ous goal  of  “ pr oduci ng 

educat i on f or  under st andi ng”  ( p.  299) .   Gar dner  ( 1993)  cont i nued 

by r el at i ng t hat  onl y t hr ough car ef ul  r esear ch and educat i on 

t aki ng mul t i pl e i nt el l i gences ser i ousl y wi l l  we “ be i n a posi t i on 

t o know whi ch of  t hese ‘ t hought ’  and ‘ act i on exper i ment ’  make 

sense and whi ch pr ove t o be i mpr act i cal  or  i l l - advi sed”  ( p. 250) .   

Gar dner  st r essed t hat  educat or s shoul d t ake i ndi v i dual  

di f f er ences ver y ser i ousl y.   He comment ed t hat  “ you cannot  be a 

good MI  t eacher  i f  you don’ t  want  t o know each chi l d and t r y t o 

gear  how you t each how you eval uat e t o t hat  par t i cul ar  chi l d”  

( Checkl ey,  1997,  p.  11) .   Ther ef or e,  i mpl ement at i on of  t he MI  

appr oach i nt o t he cur r i cul um shoul d be t hought  of  as an avenue t o 

enhanci ng academi c pr ogr ess by encour agi ng i ndi v i dual  ways of  

l ear ni ng.  

    The i mpl ement at i on of  MI  i nt o t he cur r i cul um accent uat ed t he 

i mpor t ance of  st ayi ng f ocused on t he needs of  t he l ear ner .   

Wel l er  ( 1999)  st at ed t hat  “ cur r i cul um shoul d r espond t o t he 

nat ur e of  t he l ear ner ,  t he soci et y i n whi ch t he l ear ner  

f unct i ons,  and t he knowl edge and ski l l s  most  appr opr i at e f or  t he 

age of  t he l ear ner ”  ( p.  150) .   Fur t her mor e,  t he i mpl ement at i on of  

MI  i nt o t he cur r i cul um has r ai sed t he quest i on of  how t he 

assessment  of  t he pr ogr ess of  t he i nt el l i gences coul d be 
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measur ed.   Hat ch ( 1993)  comment ed f r om hi s r esear ch wi t h Gar dner  

at  Har var d Pr oj ect  Zer o,  a pr ogr am i mpl ement i ng MI  i nt o t he 

cur r i cul um at  t he pr eschool  l evel ,  t hat  “ bot h t he cur r i cul a and 

assessment s need t o r ef l ect  t he k i nds of  act i v i t i es- t he 

‘ aut hent i c ’  act i v i t i es- t hat  st udent s ar e l i kel y t o exper i ence 

out s i de of  school ”  ( p.  198) .  Lazear  ( 1994)  comment ed t hat  i n 

or der  t o assess t he f ul l  ext ent  of  st udent s ’  knowl edge,  “ we must  

ask t hem t o show us what  t hey know i n a wi de var i et y of  ways 

t hr ough t est s t hat  ar e couched i n t he uni que l anguage of  each 

i nt el l i gence”  ( p.  108) .   When st at i ng hi s v i ews on t he t opi c of  

aut hent i c assessment ,  Lazear  expr essed hi s bel i ef  t hat  

i nt el l i gence- based assessment  has suggest ed an eval uat i on pr ocess 

t hat  i s  “ br ai n- compat i bl e and t hat  appl i es st at e- of - t he- ar t  

br ai n/ mi nd r esear ch t o t he exami nat i on pr ocess”  ( p. 92) .    

     Wi ggi ns ( 1992)  pr oposed t hat  academi c t est s shoul d be 

aut hent i c and meani ngf ul  wi t h per f or mance st andar ds bei ng genui ne 

benchmar ks.   Wi ggi ns expl ai ned t hat  such assessment s have cal l ed 

f or  st udent s t o per f or m exempl ar y t asks t hat  ar e r equi r ed t o 

demonst r at e one’ s mast er y of  a par t i cul ar  di sc i pl i ne.  Exhi bi t s,  

per f or mances,  j our nal s,  demonst r at i ons,  pr oduct s,  pr obl em- sol v i ng 

pr ocesses,  gr aphi c or gani zer s,  and pr oj ect s have been r ecommended 

as t ool s t o ut i l i ze when assessi ng t he i nt el l i gences,  accor di ng 

t o Bel l anca,  Chapman,  and Swar t z ( 1997) .   The i mpl ement at i on of  

MI  i nt o t he cur r i cul um has cr eat ed t he need f or  mor e aut hent i c 

means of  assessment  t o be ut i l i zed t o pr ovi de r eal i s t i c  pi ct ur es 

of  st udent  pr ogr ess.   Fel dhusen ( as c i t ed i n Wel l er ,  1999)  made a 

s i mi l ar  cont ent i on t hat  “ t est  scor es do not  measur e har d wor k or  

good wor k habi t s and t hey do not  t ake i nt o account  per sonal i t y  
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st y l es nor  t he el ement  of  cr eat i v i t y  whi ch var i es wi del y i n 

def i ni t i on and i s f ound i n successf ul  peopl e”  ( p.  356) .  

     Gar dner  emphasi zed t he i mpor t ance of  t aki ng i ndi v i dual  

di f f er ences ser i ousl y.   The MI  appr oach f ocuses on t he needs of  

t he l ear ner  cr eat i ng an educat i onal  set t i ng wi t h under st andi ng as 

t he f ocus.   Aut hent i c assessment s,  based upon br ai n- compat i bi l i t y  

t o cur r i cul um,  may pr esent  a mor e r eal i s t i c  v i ew of  st udent s ’  

pr ogr ess.  Educat or s may ut i l i ze exhi bi t i ons,  pr oj ect s,  and ot her  

assessment  pr oduct s i n or der  t o anal yze st udent s ’  academi c 

pr ogr ess.     

MI  School s i n t he Uni t ed St at es 

     Kor nhaber  and col l eagues ( as c i t ed i n Gar dner ,  1999)  

i nvest i gat ed 41 school s and have i dent i f i ed a set  of  condi t i ons 

pr oven successf ul  i n i mpl ement i ng MI  pr act i ces.   Fi r st ,  school s 

l aunched a r eadi ness pr ocess by al r eady havi ng had i n pl ace t he 

bel i ef s and pr act i ces al i gned wi t h MI .   Second,  MI  pr act i ces 

emer ged f r om set t i ngs suppor t i ve of  di ver se cul t ur es.   Thi r d,  

t her e wer e meani ngf ul  opt i ons f or  cur r i cul um and assessment  have 

been pr esent  as wel l  as oppor t uni t i es f or  exchanges wi t hi n t he 

school  and wi t h ot her s who shar e concer ns.   A f our t h condi t i on 

was t hat  MI  appr oaches wer e used t o f ost er  hi gh- qual i t y  st udent  

wor k.   Fi nal l y ,  t he ar t s wer e not ed as s i gni f i cant  wi t hi n t he 

cur r i cul um conduci ve t o MI  appr oaches.   

     School s and c l assr ooms wi t hi n t he Uni t ed St at es i nt er pr et ed 

t he i nt er vent i on of  mul t i pl e i nt el l i gences i n var i ous ways and 

have desi gned cur r i cul ar  pl ans t o emphasi ze and devel op t he 

i nt el l i gences.   Key School  and New Ci t y School  ar e t wo school s 

t hat  have devel oped cur r i cul um desi gns based upon t he 

i nt el l i gences.   Fur t her mor e,  speci f i c  c l assr ooms have i mpl ement ed 
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MI  t r eat ment s under  t he super vi s i on of  Pr oj ect  Zer o,  an 

educat i onal  r esear ch cent er  at  Har var d.  Pr oj ect  Spect r um,  a pi l ot  

pr eschool  pr ogr am,  i ncor por at ed t he i nt el l i gences and was t hen 

assessed by Pr oj ect  Zer o r esear cher s.    

    The Key School  and New Ci t y School  have addr essed t he 

i mpl ement at i on of  MI  i n di f f er ent  ways.   The Key School  i n 

I ndi anapol i s  emer ged as an exper i ment al  el ement ar y school  i n 

whi ch st udent s par t i c i pat e i n c l asses i n t he var i ous 

i nt el l i gences t hr ough t he f l ow r oom act i v i t i es.   Accor di ng t o 

Bal anos ( 1990) ,  pr i nci pal  of  t he Key School ,  t he school ’ s  

cur r i cul um was desi gned by educat or s who wer e di ssat i s f i ed wi t h 

t he l ow pr i or i t y  gi ven t o t he ar t s.   The t eam pr oposed t hat  t he 

el ement ar y st udi es be gi ven equal  wei ght  t o t he seven gener al  

ar eas of  ment al  compet ence.   St udent s par t i c i pat ed i n el ect i ve 

cour ses or  pods and exper i ence act i v i t i es i n t he f l ow r oom.   The 

f l ow r oom was equi pped wi t h books,  games,  and puzzl es wi t h t he 

onl y expect at i on bei ng t hat  “ each chi l d r emai n engaged i n some 

act i v i t y  t hat  i nt er est s her  and t hat  l oud noi se be avoi ded”  ( as 

c i t ed i n Whal en & Csi kszent mi hal y i ,  1991,  p.  4) .   Benef i t s  of  

such semi - st r uct ur ed f r ee pl ay have i ncl uded t he “ enhancement  of  

memor y,  ment al  acui t y and st r at egi c sel f - moni t or i ng dur i ng 

pr obl em- sol v i ng,  t he devel opment  of  ef f ect i ve goal - set t i ng,  t he 

est abl i shment  of  sel f - conf i dence and t he encour agement  of  

exper i ment at i on,  i nt er est  and consci ous r el axat i on”  ( as c i t ed i n 

Whal en & Csi kszent mi hal y i ,  1991,  p. 6) .  The school  cur r i cul um 

f eat ur ed per i odi c t hemes and st udent  pr oj ect s.   St udent  pr oj ect s 

ser ved as “ an excel l ent  showcase f or  a chi l d’ s i nt er est s,  t hemes,  

and conf i gur at i on of  i nt el l i gences”  ( Gar dner ,  1999,  p.  107) .   

Bol anos ( 1990)  st at ed t hat  st udent s have been assessed by 
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i ndependent  or  col l abor at i ve pr oj ect s and v i deo por t f ol i os as t he 

pr i mar y means of  document at i on of  st udent  pr ogr ess.  

     The New Ci t y School  i n St .  Loui s devel oped cur r i cul ar  t hemes 

t hat  have i ncor por at ed al l  of  t he i dent i f i ed i nt el l i gences.   The 

school  was st r uct ur ed t o especi al l y  accent uat e t he devel opment  of  

t he i nt er per sonal  and i nt r aper sonal  i nt el l i gences.   Hoer r  ( 1994a)  

st at ed t hat  t he f acul t y of  New Ci t y School  have f ound mul t i pl e 

i nt el l i gences t o be mor e t han a t heor y of  i nt el l i gence.  I t  has 

become “ a phi l osophy about  educat i on wi t h i mpl i cat i ons f or  how 

ki ds l ear n,  how t eacher s shoul d t each,  and how school s shoul d 

oper at e”  ( p.  29) .   St udent s who wer e t hr ee year s ol d t hr ough 

s i xt h gr ade exper i enced MI  t hemes.   Accor di ng t o Hoer r  ( 1997) ,  

havi ng an MI  appr oach has meant  t hat  t eacher s consi der ed al l  of  

t he i nt el l i gences i n pl anni ng uni t s and t hemes and t hat  

t hr oughout  t he week,  al l  of  t he chi l d’ s i nt el l i gences have been 

br ought  i nt o c l assr oom act i v i t i es.    

     Mul t i pl e i nt el l i gences was used t o maxi mi ze and cel ebr at e 

st udent s ’  t al ent s,  i nt er est s,  and st r engt hs.  Hoer r  ( 1994a)  

r epor t ed t hat  st udent  assessment  has been measur ed by 

st andar di zed t est s al ong wi t h por t f ol i os,  pr oj ect s,  exhi bi t i ons,  

and per f or mances i n or der  t o of f er  “ a r i ch,  compr ehensi ve pi ct ur e 

of  a st udent ’ s pr ogr ess”  ( p.  31) .  Teacher s at  New Ci t y School  

ut i l i zed pr ogr ess r epor t s as a means of  communi cat i ng t o par ent s 

t he i nt r aper sonal  and i nt er per sonal  at t r i but es of  st udent s.   

St udent  pr of i l es wer e i ncor por at ed and sent  home each year  i n t he 

spr i ng i n t he f or m of  a r epor t  t o t he par ent s.   New Ci t y School  

t r i ed l ear ni ng pods s i mi l ar  t o t hose i n Key School ;  however ,  t hey 

wer e abandoned.   Hoer r  and hi s st af f  sel ect ed t o f ocus mor e on 

t he i nt r aper sonal  appr oach wher e t he st udent s woul d be chal l enged 
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t o know t hei r  st r engt hs and weaknesses.   Hoer r  expl ai ned t hat  i f  

s t udent s wai t  t o chal l enge t hei r  i nt el l i gences unt i l  hi gh school ,  

i t  may be t oo l at e.   St udent s may be per cei ved as havi ng t al ent  

but  ar e not  smar t .   Hoer r  ( as c i t ed i n Lockwood,  1993)  st at ed 

t hat  “ we’ r e t r y i ng t o back up and hel p ( st udent s)  see t hei r  

st r engt hs bef or e t hey r each hi gh school ”  ( p.  9) .   

     Spect r um,  a pr eschool  pr ogr am i ncor por at i ng MI ,  was 

descr i bed as havi ng c l asses t hat  have been “ r i chl y st ocked wi t h 

mat er i al s desi gned t o st i mul at e t he sever al  i nt el l i gences”  

( Gar dner ,  1999,  p.  104) .   Chi l dr en wer e encour aged t o i nt er act  

wi t h t he mat er i al s and exer ci se t hei r  r anges of  i nt el l i gences.   

St udent s ’  i nt el l ect ual  st r engt hs and weaknesses wer e document ed 

and not ed f or  cont i nued moni t or i ng of  t he devel opment  of  t he 

i nt el l i gences.   Gar dner  and Hat ch ( 1990)  r epor t ed t hei r  

obser vat i ons of  t he assessment  of  t he pr eschool  chi l dr en 

par t i c i pat i ng i n Pr oj ect  Spect r um.   St udent  assessment  was based 

upon dat a obser ved on t en act i v i t i es ( st or y t el l i ng,  dr awi ng,  

s i ngi ng,  musi c per cept i on,  cr eat i ve moment ,  soci al  anal ysi s,  

hypot hesi s t est i ng,  assembl y,  cal cul at i on and count i ng,  and 

number  l ogi c)  i n r el at i on t o r esul t s obt ai ned on t he St anf or d-

Bi net  I nt el l i gence Scal e- Four t h Edi t i on.   Resul t s of  t he Spect r um 

st udy r eveal ed t hat  chi l dr en di d not  per f or m at  t he same l evel  

acr oss al l  act i v i t i es and suggest ed t hat  di st i nct  i nt el l ect ual  

pr of i l es di d exi st .   Thus,  st udent s exhi bi t ed r el at i ve st r engt hs 

and weaknesses acr oss t he act i v i t i es.  

     School s ar ound t he Uni t ed St at es have i mpl ement ed t he MI  

appr oach i n a var i et y of  ways.   The Key School  i n I ndi anapol i s  

was cr eat ed as an exper i ment al  el ement ar y school  i n whi ch 

st udent s par t i c i pat e i n c l asses i n t he var i ous i nt el l i gences 
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t hr ough t he f l ow r oom act i v i t i es.  The f l ow r oom was equi pped wi t h 

books,  games,  and puzzl es wi t h t he onl y expect at i on bei ng t hat  

st udent s keep engaged.   Some of  t he benef i t s  t hat  st udent s have 

r ecei ved by par t i c i pat i ng i n t he f l ow r oom wer e t he enhancement  

of  memor y,  ment al  acui t y and st r at egi c sel f - moni t or i ng dur i ng 

pr obl em- sol v i ng,  t he devel opment  of  ef f ect i ve goal - set t i ng,  and 

t he est abl i shment  of  sel f - conf i dence.   

     The New Ci t y School  i n St .  Loui s devel oped cur r i cul ar  t hemes 

t o i ncor por at e al l  of  t he i nt el l i gences.   The school  has been 

st r uct ur ed t o especi al l y  accent uat e t he devel opment  of  t he 

i nt er per sonal  and i nt r aper sonal  i nt el l i gences.  Accor di ng t o Hoer r  

( 1997) ,  i ncor por at i ng t he MI  appr oach means t hat  t eacher s 

consi der  al l  of  t he i nt el l i gences i n pl anni ng uni t s and t hemes 

and t hat  t hr oughout  t he week,  al l  of  t he chi l d’ s i nt el l i gences 

ar e br ought  i nt o c l assr oom act i v i t i es.    

     Chi l dr en of  t he Spect r um pr eschool  set t i ng wer e encour aged 

t o i nt er act  wi t h t he mat er i al s and exer ci se t hei r  r anges of  

i nt el l i gences.   St udent s ’  i nt el l ect ual  st r engt hs and weaknesses 

wer e document ed and not ed f or  cont i nued moni t or i ng of  t he 

devel opment  of  t he i nt el l i gences.  

MI  I mpl ement at i on Wi t hi n Geor gi a Cl assr ooms 

     Whi l e MI  has been i mpl ement ed wi t hi n school s acr oss t he 

Uni t ed St at es,  school s wi t hi n Geor gi a have had l i mi t ed MI  

i mpl ement at i on.   I nf or mat i on obt ai ned f r om t he Geor gi a St at e 

Depar t ment  of  Educat i on r eveal ed t hat  st udi es on MI  

i mpl ement at i on had not  t aken pl ace.   Ther e was not  a l i s t  of  

school s havi ng r ecei ved t r ai ni ng f or  MI  i mpl ement at i on at  t he 

t i me of  t he st udy.   I nf or mat i on obt ai ned by t el ephone cal l  t o al l  
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GLRS syst ems i n Geor gi a conf i r med t hat  l i t t l e MI  was bei ng 

i mpl ement ed wi t hi n t he st at e.    

     The At l ant a West  GLRS cent er  at  t he Gr i f f i n ( L.  Bl ack,  

per sonal  communi cat i on,  Apr i l  23,  1998)  conf i r med by t el ephone 

t hat  Fayet t e Count y r ecei ved t he most  t r ai ni ng on MI  t hr ough 

st af f  devel opment  cour ses wi t hi n t he past  f i ve year s.   Af t er  

speaki ng t o al l  of  t he pr i nci pal s of  t he el ement ar y school s i n 

Fayet t e Count y,  i t  was det er mi ned t hat  onl y t wo school s had MI  

i mpl ement at i on i n pl ace f or  at  l east  t hr ee year s.   Al l  f i ve 

el ement ar y school s i mpl ement i ng MI  wer e l ocat ed i n Fayet t e 

Count y.   However ,  onl y t wo of  t he Fayet t e Count y School s had 

r ecei ved t r ai ni ng i n MI  and had been i mpl ement i ng t hi s appr oach 

over  t he past  t hr ee year s.  Thi s i nf or mat i on was col l ect ed i n 

or der  t o l ocat e a school  ut i l i z i ng t he MI  appr oach f or  t hr ee or  

mor e year s.  

MI  I mpl ement at i on and St udent s wi t h Lear ni ng Pr obl ems 

     The i ncor por at i on of  mul t i pl e i nt el l i gences coul d be 

ut i l i zed as an avenue f or  st udent s who have l ear ni ng di f f i cul t i es 

wi t h t r adi t i onal  cur r i cul um pr esent at i ons.  Teel e ( 1994)  

r esear ched how an el ement ar y school  wi t h MI  i mpl ement at i on has 

conduct ed c l asses wi t h speci al  needs chi l dr en.   She st at ed t hat  a 

consul t at i ve i n- c l ass col l abor at i ve model  was ut i l i zed wher e t he 

r esour ce speci al i s t  t eacher  went  i nt o t he r egul ar  c l assr oom and 

assi st ed speci al  needs st udent s by i nst r uct i ng t hem t hr ough t hei r  

domi nant  i nt el l i gences.   Such an i ncl usi ve mode “ encour aged 

col l abor at i ve par t ner shi ps bet ween r egul ar  and speci al  educat or s 

i n a t eam t eachi ng f or mat  t hat  emphasi zed i mpr oved i nst r uct i on 

r at her  t han c l assi f y i ng and l abel i ng st udent s”  ( Teel e,  1994,  p.  

78) .   The school  st udi ed l i nked speci al  educat i on wi t h mul t i pl e 
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i nt el l i gences and v i ewed t he t wo per spect i ves as “ wor ki ng t owar d 

t he same goal ”  ( Teel e,  1994,  p.  78) .   Most  speci al  educat i on 

st udent s at  t hi s par t i cul ar  school  wer e domi nant  i n bodi l y-

k i nest het i c  and spat i al  i nt el l i gences.   Ther ef or e,  t he speci al  

educat i on t eacher  adapt ed i nst r uct i on t o mast er y of  t he concept  

i mpl ement i ng t hese t wo domi nant  i nt el l i gences bef or e movi ng ahead 

t o l i ngui st i c  and/ or  l ogi cal - mat hemat i cal  i nt el l i gences.   Teel e 

st at ed t hat  t he r el at i onshi p of  speci al  educat i on t o t he t heor y 

of  mul t i pl e i nt el l i gences needs t o be st udi ed.   Teel e ( 1994)  

pr esent ed t he i dea t hat  i f  t he ver y nat ur e of  school i ng wer e t o 

change t o encompass mul t i pl e i nt el l i gences,  “ t he cr i t er i a used t o 

i dent i f y  speci al  educat i on st udent s may have t o be r evi sed” ( p.  

157) .   

     I n addi t i on,  Hear ne and St one ( 1995)  st at ed t hat  t he r esul t s 

f r om st udi es ut i l i z i ng t he Tor r ance Test  of  Cr eat i v i t y  i ndi cat ed 

t hat  “ st udent s wi t h LD wer e hi gher  t han t hei r  NLD ( non LD)  

count er par t s i n or i gi nal i t y ,  and t hat  t he NLD st udent s wer e 

s i gni f i cant l y  hi gher  i n el abor at i on”  ( p.  433) .   Ther ef or e,  

l ear ni ng di sabl ed st udent s demonst r at ed st r engt hs i n or i gi nal i t y  

t hat  wer e not ewor t hy.   The r esear cher s Hear ne and St one war ned 

educat or s t o avoi d st r uct ur i ng school  act i v i t i es f or  st udent s 

“ based upon t hei r  weaknesses r at her  t han t hei r  st r engt hs”   

( p.  441) .   Kor nhaber  ( 1994)  r esear ched how st udent s wi t h l ear ni ng 

di f f i cul t i es wer e i nvol ved i n MI  c l asses i n t hr ee school s.   

Speci al  needs st udent s wer e obser ved t o det ect  i nt el l ect ual  

st r engt hs.   Teacher s wor ked t o gi ve t he i nt el l i gences equal  

wei ght ,  ut i l i zed a hands- on appr oach t o cur r i cul um,  and 

i mpl ement ed l esson i nt egr at i on of  di ver se abi l i t i es.  Kor nhaber  

r epor t ed t hat  t eacher s who had al t er ed t he cur r i cul um i n or der  t o 
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ut i l i ze MI  f r amewor k had made “ gr eat er  ef f or t s t o i nt egr at e al l  

t he i nt el l i gences i nt o t hei r  t hemes and pr oj ect s”  ( p.  41) .   She 

expl ai ned t hat  “ good pr oj ect  wor k i s  synchr onous wi t h MI  because 

i t  dr aws on many i nt el l i gences”  ( p.  16) .  Kor nhaber  concl uded t hat  

r at her  t han “ v i ewi ng var i ous abi l i t i es as ‘ ext r as’ ,  .  .  .  di ver se 

abi l i t i es came t o be mor e val ued,  sought  out ,  and used t o advance 

st udent s ’  devel opment ”  ( p.  23) .    

      Fur t her  r esear ch wi t h st udent s wi t h l ear ni ng di sabi l i t i es 

and MI  was pr esent ed i n Ar mst r ong’ s ( 1987)  doct or al  st udy.   

Ar mst r ong i nvest i gat ed t he st r engt hs of  st udent s wi t h l ear ni ng 

di sabi l i t i es i n t he t heor et i cal  f r amewor k of  Gar dner ’ s mul t i pl e 

i nt el l i gences.   Accor di ng t o hi s document at i on,  he concl uded t hat  

st udent s wi t h l ear ni ng di sabi l i t i es t ended t o show st r engt hs i n 

ar eas most  negl ect ed by our  cul t ur e- - t hat  of  spat i al  and bodi l y-

k i nest het i c .   St r engt hs wer e not ed t he l east  of t en i n cat egor i es 

most  hi ghl y pr i zed i n our  cul t ur e- - t hose of  l i ngui st i c  and 

l ogi cal - mat hemat i cal .   He r epor t ed t hat  i t  was ver y di f f i cul t  t o 

l i mi t  a ski l l  or  abi l i t y  t o j ust  one i nt el l i gence cat egor y.   

St udent s of t en compr i sed st r engt hs i n mul t i pl e ar eas dur i ng one 

act i v i t y .   Ar mst r ong st at ed t hat  t he i mpl i cat i ons f or  educat or s 

shoul d be t o expl or e new ways t o assess st r engt hs and f or m new 

i nst r uct i onal  st r at egi es when wor ki ng wi t h st udent s wi t h l ear ni ng 

di sabi l i t i es.   I n t hi s way,  i nst r uct i on may f ocus on st udent s ’  

s t r engt hs and abi l i t i es i nst ead of  t hei r  di sabi l i t i es.   Ar mst r ong 

( 1994)  encour aged educat or s t o “ v i ew di sabi l i t i es agai nst  t he 

backgr ound of  t he seven i nt el l i gences”  so t hat  t hey may see 

“ di sabi l i t i es occur  i n onl y par t  of  a st udent ’ s l i f e”  ( p.  138) .   

Ther ef or e,  he cont ended,  educat or s may begi n “ t o f ocus mor e 
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at t ent i on on t he st r engt hs of  speci al - needs st udent s as a 

pr er equi s i t e t o devel opi ng appr opr i at e r emedi al  st r at egi es”   

( p.  138) .    

     A case st udy by Bel t zman ( 1994)  det er mi ned t hat  by empl oyi ng 

mul t i pl e i nt el l i gence t heor y when pl anni ng assi gnment s,  “ new 

ent r y poi nt s can be t r i ed t hat  t ap t he di f f er ent  i nt el l i gences 

t hat  can pr oduce success mor e r eadi l y  t han t r y i ng t o r epeat  t he 

same l esson sever al  t i mes”  ( p.  93) .   The st udy suggest ed t hat  

st udent s wi t h l ear ni ng di sabi l i t i es have many st r engt hs and t hat  

t eacher s “ shoul d seek t o i dent i f y  st udent  st r engt hs i n or der  t o 

i ncor por at e appr opr i at e st r at egi es t hat  woul d pr ovi de opt i mal  

l ear ni ng exper i ences”  ( p.  96) .  

     Accor di ng t o sever al  r esear cher s,  ( Kor nhaber ,  1994;  

Ar mst r ong,  1987;  Teel e,  1994;  Bel t zman,  1994)  st udent s wi t h 

l ear ni ng di f f i cul t i es have had success i n c l assr ooms ut i l i z i ng 

MI .  Resear ch of  t hr ee school s by Kor nhaber  concl uded t hat  

t eacher s accommodat ed st udent s wi t h speci al  needs i n or der  t o 

gi ve t he i nt el l i gences equal  wei ght ,  ut i l i zed a hands- on appr oach 

t o cur r i cul um,  and i mpl ement ed l esson i nt egr at i on of  di ver se 

abi l i t i es.  Kor nhaber  st at ed t hat  t eacher s who had al t er ed t he 

cur r i cul um i n or der  t o ut i l i ze MI  f r amewor k i nt egr at ed 

i nt el l i gences i nt o t hei r  pr oj ect s.   Kor nhaber  comment ed t hat  t he 

di ver se needs of  st udent s shoul d be val ued.   Teel e r epor t ed t hat  

st udent s wi t h speci al  needs i n one school  wer e domi nant  i n 

bodi l y- k i nest het i c  and spat i al  i nt el l i gences.   Ther ef or e,  t he 

speci al  educat i on t eacher  adapt ed i nst r uct i on by ut i l i z i ng t he 

st udent s ’  s t r engt hs.   Thr ough t hei r  wor k,  Ar mst r ong and Bel t zman 

cont ended t hat  t he st r engt hs of  t he st udent s wi t h l ear ni ng 
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di sabi l i t i es shoul d be sought  out  i n or der  t o i ncor por at e 

st r at egi es t o pr omot e opt i mal  l ear ni ng.  

Mul t i pl e I nt el l i gences and t he Fut ur e 

     Mul t i pl e i nt el l i gences i n t he c l assr oom set t i ng coul d be 

i mpl ement ed i n or der  t o encour age academi c success of  st udent s by 

f ocusi ng on t hei r  st r engt hs.  Syl west er  ( 1995) ,  st at ed t hat  “ t he 

c l assr oom of  t he f ut ur e mi ght  f ocus mor e on dr awi ng out  exi st i ng 

abi l i t i es t han on pr eci sel y measur i ng one’ s success wi t h i mposed 

ski l l s .  .  .  . ”  ( p.  23) .   Syl west er  ( 1995)  expl ai ned t hat  t eacher s 

shoul d “ use i magi nat i ve t eachi ng and management  st r at egi es t o 

enhance t he devel opment  of  t hei r  st udent s ’  adapt abl e at t ent i on 

pr ocesses”  ( p.  83) .   I n addi t i on,  Hat ch ( 1993)  has expanded t he 

i dea of  encour agi ng MI  i mpl ement at i on wi t hi n t he educat i onal  

st r uct ur e of  our  soci et y by r ecommendi ng a change i n t he way 

school s of  educat i on devel op pr ogr ams of  st udy i n or der  t o “ hel p 

peopl e t o become agent s of  educat i on r ef or m:   t o pr epar e t hem t o 

devel op col l abor at i ve r el at i onshi ps wi t h t eacher ;  t o cr eat e,  

manage,  and sust ai n new i ni t i at i ves;  and t o suppor t  t he 

r ef l ect i ons and pr ogr ess of  school  per sonnel ”  ( p.  202) .   

     I nt el l i gence- f ai r  or  br ai n compat i bl e assessment  woul d al so 

be an i mpor t ant  aspect  of  MI  i mpl ement at i on.   Teel e ( 1996)  

expl ai ned t hat  when t eacher s ar e t hi nki ng of  assessment ,  

“ pr ocedur es shoul d be mat ched t o i nst r uct i on and r ef l ect  t he 

di f f er ent  ways st udent s l ear n.  .  .  . ”  ( p.  68) .   Accor di ng t o 

Teel e educat or s must  “ pr ovi de a syst em t hat  enabl es al l  s t udent s 

t o achi eve at  t hei r  own pace.  .  .  . ”  ( p.  75) .   Ther ef or e,  a 

mi ndshi f t  woul d need t o be i nt egr at ed i nt o t he cur r i cul um i f  MI  

i s  expect ed t o gi ve st udent s an avenue f or  academi c success.   

Hat ch ( 1993)  expr essed hi s t hought s t hat  many peopl e “ have seen 
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f i r s t  hand how t he convent i onal  educat i onal  syst em has f ai l ed t o 

addr ess t he di ver se needs and st r engt hs of  st udent s”  ( p.  198) .   

Tr y i ng t o expand upon st udent  st r engt hs by i mpl ement i ng MI  

cur r i cul um coul d be one avenue i n t he pur sui t  of  educat i onal  

change l eadi ng t o st udent s ’  success i n school .   Si mi l ar l y ,  dur i ng 

a t wo- year  st udy of  MI  wi t hi n t he el ement ar y c l assr oom,  Chi ng 

( 1996)  r epor t ed t hat  t he r ecogni t i on of  chi l dr en’ s l i t er aci es has 

hel ped ot her s t o f or m “ r i cher ,  meani ngf ul  under st andi ngs of  

st udent s because we hi ghl i ght  t hose at t r i but es t hat  wer e once 

hi dden or  not  val ued”  ( p.  211) .   I n concl usi on,  Gar dner  ( 1999)  

war ned of  t he haphazar d i mpl ement at i on of  MI  when he st at ed t hat  

MI  i deas and pr act i ces “ cannot  be an end i n t hemsel ves”  ( p.  143) .   

He f ur t her  cont ended t hat  “ ever y educat i onal  i nst i t ut i on must  

r ef l ect  on i t s  goal s,  mi ssi on,  and pur poses cont i nuousl y and,  at  

l east  at  t i mes,  expl i c i t l y .   Onl y af t er  such r ef l ect i on can MI  

i deas be usef ul l y  i mpl ement ed”  ( p.  143) .  

Summar y 

     I nt el l i gence has been def i ned i n a var i et y of  ways.   The 

wor k of  t heor i st s such as Ter man ( 1916) ,  Spear man ( 1970) ,  and 

Jensen ( 1998)  has at t empt ed t o expl ai n i nt el l i gence as a f act or ,  

known as g.   Thr ough t hei r  r esear ch,  def i ni t i ons of  g have 

i ncl uded speci f i c  st andar ds of  measur ement s f or  ment al  abi l i t i es.   

Bi net  and Wechsl er  have al so devel oped i nst r ument at i on t o assess 

i nt el l i gence.   However ,  sever al  aut hor s have di sput ed ar gument s 

t hat  g exi st s as t he s i ngl e i nt el l i gence f act or .   Thr ough 

Gui l f or d’ s cat egor i es of  abi l i t i es,  Thor ndi ke’ s c l ust er s of  

i nt el l i gence,  and Thomson’ s bel i ef  i n mul t i - causal  event s,  t hese 

aut hor s have expl ai ned t hei r  v i ews of  i nt el l i gence as mul t i -

f acet ed.   St udi es by Cat t el l  ( 1963)  have r eveal ed speci f i c  
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component s of  i nt el l i gence deal i ng wi t h acqui r ed and bi ol ogi cal  

knowl edge.   Whi l e St er nber g has def i ned i nt el l i gence i n a 

t r i ar chi c met hod,  he has al so i ncl uded bei ng successf ul l y  

i nt el l i gent  as i mpor t ant  t o t he def i ni t i on of  i nt el l i gence.  

Gar dner  ( 1983,  1999) ,  t he t heor i st  who est abl i shed t he i dea of  

mul t i pl e i nt el l i gences,  st at ed t hat  ei ght  i nt el l i gences exi st  and 

t hat  i ndi v i dual s possess al l  of  t hese ei ght  i nt el l i gences t o 

var y i ng degr ees.   Ot her  aut hor s of  MI  t heor y appl i cat i on,  such as 

Lazi er  ( 1991) ,  Ar mst r ong ( 1994) ,  and Fogar t y ( 1997) ,  have al so 

wr i t t en t hei r  v i ews of  i nt el l i gence as pl ur al i s t i c  wi t h 

i ndi v i dual s exhi bi t i ng var y i ng degr ees of  st r engt h i n each 

i nt el l ect ual  ar ea.  

     Aut hor s such as St er nber g and Wagner  ( 1986)  di sput ed t he 

exi st ence of  t he MI  t heor y.  Jensen ( 1998)  r emar ked t hat  Gar dner ’ s 

t heor y coul d be an expl anat i on f or  coor di nat i on and per sonal i t y  

r at her  t han i nt el l i gences.   St er nber g st at ed t hat  t he MI  t heor y 

coul d be l ear ni ng st y l e or  pr act i cal  i nt el l i gence.   St er nber g 

( 1988)  al so expr essed hi s concer n wi t h Gar dner ’ s l ack of  

ut i l i z i ng convent i onal  measur es i n t he dat a pr esent at i on of  hi s 

assessment  appr oach.  

     Lazear  ( 1991) ,  Ar mst r ong ( 1994) ,  and Fogar t y ( 1997)  al so 

expl ai ned t he mer i t s  of  t he MI  t heor y.  Gar dner  based each 

i nt el l i gence upon br ai n r esear ch i n whi ch ei ght  cr i t er i on must  be 

met .   Lazear  ( 1991)  descr i bed t he appr oach as bei ng i ncl usi ve of  

i nt el l i gence occur r i ng i n di f f er ent  par t s of  t he br ai n’ s syst em.   

Sal ovey and Gol eman’ s ( 1995)  wor k i n emot i onal  i nt el l i gence gave 

mer i t  t o t he i nt er per sonal  and i nt r aper sonal  i nt el l i gences.   

Resear cher s such as El l i ngson et  al .  ( 1997)  st udi ed t he posi t i ve 

af f ect s t hat  MI  i mpl ement at i on has on c l ass par t i c i pat i on and 
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t i me on t ask.   Fi nal l y ,  MI  coul d be ut i l i zed t o enhance st udent s ’  

s t r engt hs i n var i ous i nt el l ect ual  i nt er est s.    

      The i mpl ement at i on of  MI  i nt o t he cur r i cul um has enhanced 

st udent  achi evement  i n var i ous academi c set t i ngs.   Kuzni ewski  et  

al .  ( 1998)  f ound t hat  hi gh school  st udent s ’  r eadi ng compr ehensi on 

and mat hemat i cs scor es on st andar di zed t est s i mpr oved when MI  was 

i mpl ement ed.   Gens et  al .  ( 1998)  r eveal ed t hat  st udent s i n f i r s t  

and second gr ade i ncr eased r eadi ng vocabul ar y and compr ehensi on 

scor es wi t h MI .   Bezr uczko ( 1997)  st at ed t he posi t i ve ef f ect s 

t hat  ar t  had on mat hemat i cs achi evement  scor es f or  t hi r d gr ade 

st udent s whi l e r esear ch wi t h k i nder gar t en st udent s by Agost i n and 

Bai n ( 1997)  r eveal ed posi t i ve soci al  sk i l l s  coul d pr edi ct  

academi c achi evement .  The posi t i ve ef f ect s t hat  t he i nt r oduct i on 

of  musi cal  concept s had on spat i al  r easoni ng f or  col l ege 

st udent s,  r eadi ng vocabul ar y f or  f i f t h gr ade st udent s,  hand- eye 

coor di nat i on f or  t hr ee- year - ol ds,  and st udent  ef f or t  f or  s i xt h 

gr ader s wer e expl ai ned by Rauscher  ( 1994) ,  Dr yden ( 1992) ,  and 

Out i s ( 1994) .  

     St udent s wi t h l ear ni ng pr obl ems can be encour aged t o have 

academi c success when t he MI  appr oach i s i mpl ement ed wi t hi n t he 

cur r i cul um.   Teel e ( 1994)  suggest ed t eachi ng speci al  educat i on 

st udent s t hr ough t hei r  domi nant  i nt el l i gence i n or der  f or  

st udent s t o achi eve academi c success.   Syl west er  ( 1995)  st at ed 

t hat  st udent s coul d be assessed by dr awi ng upon t hei r  st r engt hs 

and exi st i ng abi l i t i es.   

     School s t hat  have i mpl ement ed MI  f or  a number  of  year s,  such 

as New Ci t y School  i n St .  Loui s and Key School  i n I ndi anapol i s ,  

ut i l i ze t he st r engt hs of  t he st udent s t o devel op t he 

i nt el l i gences wi t hi n i nst r uct i on.   I n Geor gi a,  however ,  t he 
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concept  of  i mpl ement i ng MI  i nt o i nst r uct i on i s  f ai r l y  r ecent .   

Two Fayet t e Count y school s i n Geor gi a have i ncor por at ed MI  f or  

t hr ee year s or  mor e.   

     The success of  f ut ur e MI  school s wi l l  be dependent  upon t he 

abi l i t y  of  t he educat i onal  syst em t o cr eat e a mi ndshi f t  i n 

educat i on r ef or m.   MI  school s wi l l  cont i nue t o be chal l enged t o 

devel op col l abor at i ve r el at i onshi ps wi t h t eacher s i n or der  t o 

ensur e t hat  i nst r uct i on addr esses t he di ver se needs and st r engt hs 

of  st udent s.   School s t hat  have embedded MI  t eachi ng t echni ques 

wi l l  pr ovi de st udent s wi t h an i nst r uct i onal  appr oach t hat  f ocuses 

on t he ei ght  i nt el l i gences whi l e pr omot i ng i nt el l i gence- f ai r  

assessment s.   Ther ef or e,  st udent s ’  i nt el l ect ual  abi l i t i es wi l l  be 

bet t er  under st ood and val ued.



 

53 

 

 

CHAPTER 3 

RESEARCH METHODS 

Pur pose of  t he St udy 

     The pur pose of  t he st udy was t o i dent i f y  and obser ve 

el ement ar y school  c l assr ooms i n Geor gi a whi ch i ncor por at ed 

mul t i pl e i nt el l i gences ( MI )  i nt o t he i nst r uct i on and t hen t o 

compar e t he r eadi ng and mat hemat i cs achi evement  of  st udent s i n 

t hi r d and f our t h gr ade MI  c l assr ooms t o mat ched st udent s i n 

c l assr ooms not  r ecei v i ng MI  i nst r uct i on.   The pur pose of  t he 

compar i son was t o det er mi ne i f  t her e was a st at i s t i cal l y  

s i gni f i cant  di f f er ence i n t he mean r eadi ng and mean mat hemat i cs 

scor es,  as measur ed by t he I TBS,  f or  t hi r d and f our t h gr ade 

st udent s dependi ng upon whet her  or  not  st udent s r ecei ved t he MI  

or  non- MI  appr oach t o i nst r uct i on.  

Resear ch Desi gn f or  t he St udy 

     The st udy f ol l owed a nonequi val ent  pr et est  post t est  cont r ol  

gr oup desi gn.   I n t hi s desi gn,  as descr i bed by Cr eswel l  ( 1994) ,  

t he exper i ment al  Gr oup A and t he cont r ol  Gr oup B wer e sel ect ed 

wi t hout  r andom assi gnment ,  bot h gr oups t ook a pr et est  and 

post t est ,  and onl y t he exper i ment al  gr oup r ecei ved t he t r eat ment .   

Campbel l  and St anl ey ( 1963)  descr i bed t he nonequi val ent  cont r ol  

gr oup desi gn as “ one of  t he most  wi despr ead exper i ment al  desi gns 

i n educat i onal  r esear ch.  .  .  . ”  ( p.  47) .   The school s wer e 

c l osel y mat ched,  or  as st at ed by Campbel l  and St anl ey ( 1963) ,  “ as 

s i mi l ar  as avai l abi l i t y”  per mi t t ed ( p.  47) .   The cont r ol  gr oups 

wer e t he t hi r d and f our t h gr ade non- MI  c l assr ooms and t he 
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exper i ment al  or  t r eat ment  gr oups wer e t he t hi r d and f our t h gr ade 

MI  c l assr ooms.     

Pr ocedur es 

     The pr ocedur es f or  t he st udy i ncl uded t he i dent i f i cat i on of  

t he t wo MI  and t wo non- MI  c l assr ooms t o be obser ved,  t he 

sel ect i on of  t hi r d and f our t h gr ade c l assr ooms t o be obser ved,  

compl et i ng c l assr oom obser vat i ons,  and gat her i ng and anal yzi ng 

dat a f r om t he MI  checkl i s t s t o assess t he ext ent  t o whi ch MI  

i nst r uct i on was i ncor por at ed i nt o c l assr oom i nst r uct i on.  An 

exami nat i on of  t eacher s’  l esson pl ans,  count y cur r i cul um gui des,  

and t eacher  and admi ni st r at or  i nt er v i ews pr ovi ded i nf or mat i on on 

whet her  or  not  MI  was i mpl ement ed wi t hi n i nst r uct i on of  t he t hi r d 

and f our t h gr ade c l assr ooms.   Dat a f r om st udent s ’  achi evement  

t est s,  t he I owa Test  of  Basi c Ski l l s  ( I TBS) ,  wer e col l ect ed and 

anal yzed t o det er mi ne i f  s i gni f i cant  di f f er ences exi st ed i n t he 

mean t ot al  r eadi ng and mean t ot al  mat hemat i cs scor es of  st udent s 

i n MI  c l assr ooms when compar ed t o t hose st udent s i n non- MI  

c l assr ooms.  

     The t wo MI  c l assr ooms i n Fayet t e Count y and t he t wo non- MI  

c l assr ooms i n t he Cl ayt on Count y wer e obser ved by t he r esear cher  

f or  one week each i n t he Spr i ng of  2000.   That  i s ,  one t hi r d 

gr ade c l assr oom and one f our t h gr ade c l assr oom wer e obser ved i n 

t he MI  school  and t hen one t hi r d gr ade and one f our t h gr ade i n 

t he non- MI  school .   Al l  f our  c l assr ooms wer e obser ved f or  t wel ve 

hour s each.   The r esear cher  ut i l i zed t he ei ght  checkl i s t s i n 

or der  t o r ecor d t he degr ee t o whi ch t he i nt el l i gences wer e 

pr esent ed i n each of  t he f our  c l assr ooms.  Dat a col l ect ed on each 

of  t he ei ght  MI  checkl i s t s wer e anal yzed by count i ng t he t al l i es 

of  t he f i ve- mi nut e t i me i nt er val s t o det er mi ne t he degr ee t o 
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whi ch MI  was bei ng i ncor por at ed i nt o t he f our  c l assr ooms.   The 

degr ee t o whi ch MI  was i ncor por at ed i n t he c l assr ooms was r at ed 

t o a l ow,  medi um,  or  hi gh ext ent .  

Popul at i on/ Sampl e 

     I n or der  t o compl et e t he st udy,  sever al  st eps wer e t aken t o 

i dent i f y  el ement ar y school s wi t h MI  i mpl ement at i on and t o obt ai n 

per mi ssi on f r om t he school s t o par t i c i pat e i n t he st udy.   The 

r esear cher  f i r s t  cont act ed t he Geor gi a St at e Depar t ment  of  

Educat i on t o get  a l i s t  of  school s wher e MI  had been i mpl ement ed.   

The Geor gi a St at e Depar t ment  of  Educat i on di d not  have any 

i nf or mat i on r el at i ve t o whi ch school s had r ecei ved t r ai ni ng i n MI  

i nst r uct i on.   The Depar t ment  di d not  have any i nf or mat i on on 

st udi es t hat  had been compl et ed on school s i mpl ement i ng MI  i nt o 

i nst r uct i on.   Tel ephone cal l s  t o al l  Geor gi a Lear ni ng Resour ce 

Ser vi ce Cent er s ( GLRS)  i n Geor gi a conf i r med t hat  onl y a f ew 

school s i n Geor gi a wer e i mpl ement i ng MI .   Cont act  was made wi t h 

t he At l ant a West  Geor gi a Lear ni ng Resour ces Ser vi ces Cent er  i n 

Gr i f f i n,  Geor gi a ( L.  Bl ack,  per sonal  communi cat i on,  Apr i l  23,  

1998)  t o conf i r m t he i nf or mat i on t hat  Fayet t e Count y had r ecei ved 

t he most  t r ai ni ng of  any count y i n Geor gi a on MI  t hr ough st af f  

devel opment  cour ses wi t hi n t he past  f i ve year s.   Af t er  t he 

r esear cher  t el ephoned al l  of  t he pr i nci pal s of  t he el ement ar y 

school s i n Fayet t e Count y,  Geor gi a,  i t  was det er mi ned t hat  onl y 

t wo school s had been i mpl ement i ng MI  i n t hei r  c l assr ooms over  t he 

past  t hr ee year s.  

     The t wo MI  el ement ar y school s i n Fayet t e Count y consi der ed 

f or  par t i c i pat i on i n t he st udy had r ecei ved MI  st af f  devel opment  

over  t he l ast  f i ve year s and had i mpl ement ed MI  f or  at  l east  

t hr ee year s.   The admi ni st r at or  of  t he f i r s t  MI  school  cont act ed 
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f or  per mi ssi on t o par t i c i pat e i n t he st udy decl i ned t o pr ovi de 

t he r esear cher  access t o st udent  i nf or mat i on i ncl udi ng t est  

scor es f r om t he I owa Test  of  Basi c Ski l l s  ( I TBS)  and t he number  

of  year s st udent s had at t ended t hat  school .   The admi ni st r at or  of  

t he second MI  school  cont act ed agr eed t o par t i c i pat e i n t he st udy 

and pr ovi ded t he r esear cher  wi t h per mi ssi on t o obser ve 

c l assr ooms,  obt ai n st udent s ’  I TBS t est  scor e dat a,  r et r i eve 

i nf or mat i on on t he number  of  year s t he st udent s had at t ended t hat  

school ,  i nt er v i ew t eacher s and admi ni st r at or s,  and t o v i ew 

t eacher s’  l esson pl ans and cur r i cul um gui des.   Ther ef or e,  t he 

st udent s i n one t hi r d gr ade c l ass and one f our t h gr ade c l ass 

wi t hi n t hi s one school  i n Fayet t e Count y became t he MI  c l assr ooms 

t o be obser ved f or  t he st udy.    

     Af t er  one MI  el ement ar y school  had been sel ect ed,  one  

mat ched el ement ar y school  t hat  was i dent i f i ed as not  ut i l i z i ng MI  

i nst r uct i on i n t he t hi r d and f our t h gr ade c l assr ooms was l ocat ed 

i n a sur r oundi ng count y.  The MI  and non- MI  school s wer e mat ched 

accor di ng t o t he t ot al  number  st udent  enr ol l ment ,  t he  

soci o- economi c st at us ( SES)  of  t he st udent  popul at i on,  et hni c i t y ,  

and t ype of  communi t y envi r onment .  The SES was det er mi ned by t he 

number  of  st udent s r ecei v i ng f r ee and r educed l unches.   An 

el ement ar y school  i n Cl ayt on Count y,  a count y i n c l ose pr oxi mi t y 

t o Fayet t e Count y,  t hat  had not  i mpl ement ed MI  wi t hi n t he 

cur r i cul um was sel ect ed and agr eed t o par t i c i pat e i n t he st udy as 

t he non- MI  school .   The Cl ayt on Count y School  Syst em and 

pr i nci pal  agr eed t o pr ovi de t he r esear cher  wi t h per mi ssi on t o 

obser ve c l assr ooms,  obt ai n st udent s ’  I TBS t est  scor e dat a,  

r et r i eve i nf or mat i on on t he number  of  year s t he st udent s had 
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at t ended t hat  school ,  i nt er v i ew t eacher s and admi ni st r at or s,  and 

t o v i ew t eacher s’  l esson pl ans and cur r i cul um gui des.   

     The popul at i on of  t he st udy consi st ed of  st udent s i n one MI  

t hi r d gr ade c l assr oom and one MI  f our t h gr ade c l assr oom f r om one 

el ement ar y school  i n Fayet t e Count y and one non- MI  t hi r d gr ade 

and one non- MI  f our t h gr ade i n one el ement ar y school  i n Cl ayt on 

Count y,  Geor gi a.   The t wo t hi r d gr ades and t wo f our t h gr ades wer e 

mat ched accor di ng t o s i mi l ar i t i es i n st udent  enr ol l ment ,  soci o-

economi c st at us ( SES)  or  number  of  st udent s on f r ee or  r educed 

l unch,  t he communi t y envi r onment  i ncl udi ng t he degr ee t o whi ch 

t he st udent  popul at i on was det er mi ned t o be st abl e ver sus 

t r ansi ent ,  and t he st udent s ’  et hni c i t y .      

     The t ot al  s t udent  enr ol l ment  f or  t he MI  school  was 720 

st udent s.   The SES f or  t he school  popul at i on was descr i bed as 15% 

of  t he st udent s on f r ee and r educed l unches.   The MI  school  was 

i n a subur ban envi r onment  and t he pr i nci pal  descr i bed t he st udent  

popul at i on as pr i mar i l y  st abl e wi t h a smal l  number  of  t r ansi ent  

st udent s.   The et hni c i t y  of  t he st udent  popul at i on was 80% 

Caucasi an,  11% bl ack,  3. 6% Asi an,  3. 1% mul t i - r aci al ,  2. 2% 

Hi spani c and . 1% Nat i ve Amer i can.   

     The t ot al  s t udent  enr ol l ment  f or  t he non- MI  school  was 850 

st udent s and t he SES f or  t he school  popul at i on was r epor t ed as 

28% of  t he st udent  popul at i on on f r ee and r educed l unches.   The 

school  was i n a subur ban envi r onment  and t he pr i nci pal  descr i bed 

t he st udent  popul at i on as havi ng a smal l  number  of  t r ansi ent s.   

The et hni c i t y  of  t he st udent  popul at i on was 63. 2% Caucasi an,  

29. 1% bl ack,  2. 7% Hi spani c,  1. 8% Asi an,  . 1% Nat i ve Amer i can,  and 

3. 1% mul t i - cul t ur al .   
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     A t ot al  of  30 t hi r d gr ade and 30 f our t h gr ade st udent s 

par t i c i pat ed i n t he st udy.   St udent s f r om f our  c l asses 

par t i c i pat ed i n t he st udy.   Fi f t een st udent s f r om t he MI  t hi r d 

gr ade and 15 st udent s f r om t he non- MI  t hi r d gr ade par t i c i pat ed i n 

t he st udy.   Fi f t een f our t h gr ade st udent s i n t he MI  c l assr oom and 

15 f our t h gr ade st udent s i n t he non- MI  c l assr oom al so 

par t i c i pat ed i n t he st udy.    

     Fr om t he one MI  school  i n Fayet t e Count y,  15 t hi r d gr ade 

st udent s and 15 f our t h gr ade st udent s r ecei ved MI  i nst r uct i on.  

The MI  one t hi r d gr ade c l assr oom consi st ed of  15 st udent s,  ei ght  

mal es and seven f emal es.   The one MI  f our t h gr ade c l assr oom 

consi st ed of  15 st udent s,  s i x mal es and ni ne f emal es.   Sel ect i on 

cr i t er i a wer e as f ol l ows:  ( 1)  t he st udent s had r ecei ved at  l east  

t hr ee year s of  i nst r uct i on f r om t hi s MI  school ,  ( 2)  t he st udent s 

wer e not  at t endi ng speci al  educat i on c l asses,  and ( 3)  t he 

st udent s had r et ur ned s i gned per mi ssi on f or ms f r om par ent s or  

guar di ans st at i ng t hat  st udent  i nf or mat i on coul d be r et r i eved f or  

t he pur poses of  compl et i ng t he st udy.   

     Fr om t he non- MI  school  i n Cl ayt on Count y,  15 t hi r d gr ade 

st udent s and 15 f our t h gr ade st udent s wer e sel ect ed.  Fi f t een 

t hi r d gr ade st udent s,  ei ght  mal es and seven f emal es,  par t i c i pat ed 

i n t he st udy.   Fi f t een f our t h gr ade st udent s,  ei ght  mal es and 

seven f emal es,  al so par t i c i pat ed i n t he st udy.   Sel ect i on 

cr i t er i on wer e as f ol l ows:  ( 1)  t he st udent s had r ecei ved 

i nst r uct i on f or  at  l east  t hr ee year s wi t hi n t hi s non- MI  set t i ng 

and had not  pr evi ousl y at t ended any school  i n Geor gi a wi t h MI  

i mpl ement at i on,  ( 2)  t he st udent s wer e not  at t endi ng speci al  

educat i on c l asses,  and ( 3)  t he st udent s had r et ur ned s i gned 

per mi ssi on f or ms f r om par ent s or  guar di ans st at i ng t hat  st udent  
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i nf or mat i on coul d be r et r i eved f or  t he pur poses of  compl et i ng t he 

st udy.  

Var i abl es 

     The dependent  var i abl es f or  t hi s st udy wer e t he t hi r d and 

t he f our t h gr ades I owa Test  of  Basi c Ski l l s  ( I TBS)  f or  r eadi ng 

and mat hemat i cs achi evement  i n 1999 and 2000 f or  each of  t he f our  

c l asses.   The pr et est  and post t est  scor es on t he I TBS wer e 

anal yzed t o det er mi ne i f  any st at i s t i cal l y  s i gni f i cant  

di f f er ences i n t he mean mat hemat i cs and mean r eadi ng achi evement  

occur r ed bet ween st udent s i n t he MI  c l assr ooms and st udent s 

r ecei v i ng i nst r uct i on i n non- MI  c l assr ooms.  

     The i ndependent  var i abl e f or  t he st udy was t he t ype of  

i nst r uct i onal  appr oach ut i l i zed wi t hi n t he t hi r d and f our t h gr ade 

c l assr ooms.   Types of  i nst r uct i onal  appr oach wer e desi gnat ed as 

ei t her  MI  or  non- MI .    

     Dat a col l ect ed f r om t he t wo MI  c l assr ooms and t wo non- MI  

c l assr ooms wer e:   ( 1)  obser vat i on dat a col l ect ed on t he ei ght  MI  

checkl i s t s,  ( 2)  st udent s ’  mat hemat i cs and r eadi ng t est  scor es 

f r om t he I TBS f or  Spr i ng of  1999 and Spr i ng of  2000,  and ( 3)  an 

exami nat i on of  l esson pl ans,  cur r i cul um gui des,  and t eacher  and 

admi ni st r at or  i nt er v i ews i n or der  t o ver i f y  i f  MI  was or  was not  

bei ng i mpl ement ed wi t hi n t he i nst r uct i on of  t he t hi r d and f our t h 

gr ade c l assr ooms.  

Model  Fi del i t y  

     I n or der  t o conf i r m model  f i del i t y  f or  usi ng t he MI  and non-

MI  appr oaches,  l esson pl ans f r om t eacher s wer e r evi ewed,  

cur r i cul um gui des f or  t he c l assr ooms wer e r evi ewed,  and 

i nt er v i ews wer e conduct ed wi t h t eacher s and admi ni st r at or s.  
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Lesson Pl ans and Cur r i cul um Gui des 

     Lesson pl ans of  t he f our  t eacher s wer e r evi ewed t o det er mi ne 

what  t ypes of  act i v i t i es wer e bei ng i mpl ement ed wi t hi n t he 

c l assr ooms i n or der  t o measur e t he degr ee t o whi ch MI  was 

i mpl ement ed i n bot h t he MI  and non- MI  c l assr ooms.   Cur r i cul um 

gui des wer e al so v i ewed t o det er mi ne i f  t hese school s wer e 

i mpl ement i ng MI  at  t he school  and count y l evel .  

I nt er v i ews 

     I nf or mat i on obt ai ned f r om t he t eacher s’  and admi ni st r at or s ’  

i nt er v i ew f or ms ( pr esent ed i n Appendi x A)  was anal yzed t o 

det er mi ne i f  school  mat chi ng var i abl es wer e s i mi l ar ,  i f  MI  was 

i mpl ement ed i n i nst r uct i on,  and t o det er mi ne how MI  was 

i ncor por at ed i n i nst r uct i on.   The t eacher s’  i nt er v i ews wer e 

anal yzed i n or der  t o det er mi ne:  ( 1)  i f  t he MI  or  non- MI  appr oach 

t o i nst r uct i on was bei ng i mpl ement ed at  t he t hi r d and f our t h 

gr ade l evel s;  ( 2)  i f  t he t eacher s had been t r ai ned i n MI  and wer e 

ut i l i z i ng MI  or  non- MI  met hods t o i nst r uct i on;  and ( 3)  t o 

det er mi ne what  t ypes of  act i v i t i es,  i f  any,  wer e bei ng ut i l i zed 

t o pr omot e t he i nt el l i gences.   The admi ni st r at or s ’  i nt er v i ews 

wer e anal yzed i n or der  t o det er mi ne:  ( 1)  i f  t he MI  or  non- MI  

appr oach was bei ng used as t he pr i mar y met hod of  i nst r uct i on;  ( 2)  

i f  t he t eacher s had been t r ai ned i n MI  and wer e ut i l i z i ng MI  or  

non- MI  met hods;  ( 3)  how l ong MI  had been i mpl ement ed wi t hi n t he 

school ;  and ( 4)  i f  t he MI  school  and non- MI  school  wer e s i mi l ar  

i n t ot al  s t udent  enr ol l ment ,  et hni c i t y ,  communi t y envi r onment  or  

i f  t he st udent  popul at i on was st abl e or  t r ansi ent ,  and soci o-

economi c st at us or  t he number  of  st udent s r ecei v i ng f r ee or  

r educed l unch.  
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Nul l  Hypot heses 

 The nul l  hypot heses f or  t he st udy wer e as f ol l ows:  

     1.   Ther e was no st at i s t i cal l y  s i gni f i cant  di f f er ence i n t he 

mean r eadi ng achi evement  scor e as measur ed by t he I TBS i n Spr i ng 

2000,  as compar ed t o t he Spr i ng 1999 r eadi ng achi evement  scor e 

f or  t wo gr oups of  t hi r d gr ade st udent s when one gr oup r ecei ved 

t he MI  and one gr oup r ecei ved a non- MI  appr oach t o i nst r uct i on.  

     2.   Ther e was no st at i s t i cal l y  s i gni f i cant  di f f er ence i n t he 

mean mat hemat i cs achi evement  scor e as measur ed by t he I TBS i n 

Spr i ng 2000,  as compar ed t o t he Spr i ng 1999 mat hemat i cs 

achi evement  scor e f or  t wo gr oups of  t hi r d gr ade st udent s when one 

gr oup r ecei ved t he MI  and one gr oup r ecei ved a non- MI  or  appr oach 

t o i nst r uct i on.  

     3.   Ther e was no st at i s t i cal l y  s i gni f i cant  di f f er ence i n t he 

mean r eadi ng achi evement  scor e as measur ed by t he I TBS i n Spr i ng 

2000,  as compar ed t o t he Spr i ng 1999 r eadi ng achi evement  scor e 

f or  t wo gr oups of  f our t h gr ade st udent s when one gr oup r ecei ved 

t he MI  and one gr oup r ecei ved a non- MI  appr oach t o i nst r uct i on.  

     4.   Ther e was no st at i s t i cal l y  s i gni f i cant  di f f er ence i n t he 

mean mat hemat i cs achi evement  scor e as measur ed by t he I TBS i n 

Spr i ng 2000,  as compar ed t o t he Spr i ng 1999 mat hemat i cs 

achi evement  scor e,  f or  t wo gr oups of  f our t h gr ade st udent s when 

one gr oup r ecei ved t he MI  and one gr oup r ecei ved t he non- MI  

appr oach t o i nst r uct i on.  

I nst r ument at i on 

     I nst r ument at i on f or  t he st udy i ncl uded ei ght  obser vat i on 

checkl i s t s and t he I owa Test  of  Basi c Ski l l s  ( I TBS) .   The ei ght  

obser vat i on checkl i s t s wer e f i r s t  used i n a pi l ot  st udy t o 

det er mi ne i f  t he checkl i s t s capt ur ed an ar r ay of  t he ei ght  
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i nt el l i gences and coul d,  t her ef or e,  be used i n t he r esear ch st udy 

t o measur e t he ext ent  t hat  MI  was i ncor por at ed i nt o i nst r uct i onal  

act i v i t i es.   I nf or mat i on was al so obt ai ned f r om t he I TBS t o 

det er mi ne i f  a st at i s t i cal l y  s i gni f i cant  di f f er ence exi st ed i n 

t he mean t ot al  mat hemat i cs and r eadi ng scor es f or  t he st udent s 

par t i c i pat i ng i n t he r esear ch st udy.    

Obser vat i on Checkl i s t s 

     At t empt s wer e made by t he r esear cher  t o l ocat e an 

obser vat i on checkl i s t  t hat  coul d be used dur i ng c l assr oom 

obser vat i ons t o det ect  i f  MI  was bei ng i ncor por at ed i nt o t he 

c l assr oom i nst r uct i on ( see Appendi x B) .   Cor r espondence f r om 

l eadi ng aut hor s of  MI  f r om Pr oj ect  Zer o ( M.  Kor nhaber  per sonal  

communi cat i on,  Jul y 10,  1998 & June 30,  1999) ,  Lazear  ( D.  Lazear ,  

per sonal  communi cat i on,  Jul y 16,  1999) ,  and Ar mst r ong ( T.  

Ar mst r ong,  per sonal  communi cat i on,  June 30,  1999)  di d not  suppl y 

i nf or mat i on i n l ocat i ng an exi st i ng MI  obser vat i on i nst r ument .   

Fur t her mor e,  admi ni st r at or s of  MI  school s i n I ndi ana and Mi ssour i  

( M.  Beckman,  per sonal  communi cat i on,  May 6,  1998 & T.  Hoer r ,  

per sonal  communi cat i on,  June 16,  1999)  di d not  have knowl edge of  

any exi st i ng MI  obser vat i on i nst r ument s.   Ther ef or e,  af t er  

cor r espondence wi t h l eadi ng aut hor s of  t he MI  appr oach,  

pr i nci pal s of  MI  school s,  and f r om Pr oj ect  Zer o at  Har var d 

Uni ver s i t y  pr oved t o be unsuccessf ul  i n l ocat i ng a checkl i s t  f or  

c l assr oom obser vat i ons,  t he r esear cher  devel oped checkl i s t s t o 

det ect  i f  one or  al l  of  t he ei ght  i nt el l i gences wer e i mpl ement ed 

i n t he c l assr oom i nst r uct i on ( see Appendi x C) .   Checkl i s t s wer e 

desi gned f or  each of  t he ei ght  i nt el l i gences and i ncor por at ed t he 

i deas of  Fogar t y ( 1997) ,  Ar mst r ong ( 1994) ,  Lazear  ( 1991) ,  and t he 

r esear cher .   The checkl i s t s capt ur ed a wi de ar r ay of  act i v i t i es 
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i n or der  t o be br oad enough t o accur at el y r ef l ect  act i v i t i es 

associ at ed wi t h MI  i nst r uct i on.   Each checkl i s t  was di v i ded i nt o 

f i ve sect i ons and l abel ed “ Task Type, ”  “ Tasks Obser ved, ”  “ How 

Of t en Obser ved, ”  “ Act i v i t y  Type, ”  and “ Ti me Modul es”  ( see 

Appendi x C) .    

     Ei ght  obser vat i on i nst r ument s wer e devel oped and r ef l ect ed 

t he t ypes of  i nst r uct i onal  act i v i t i es cor r espondi ng t o t he ei ght  

i nt el l i gences.   The col umn l abel ed “ Task Type”  l i s t ed t he 

c l assr oom act i v i t i es.   Dur i ng c l assr oom obser vat i ons,  t asks wer e 

ei t her  obser ved or  not  obser ved and wer e coded as yes or  no i n 

t he “ Tasks Obser ved”  col umn.  Tasks t hat  wer e coded as yes 

r ecei ved t al l y  mar ks i n t he col umn l abel ed “ I f  obser ved,  how 

of t en?”   The t al l y  mar ks r ecor ded how of t en t he t ask was obser ved 

dur i ng each of  t he f i ve mi nut e t i me modul es.  An expl anat i on of  

t he t ask obser ved was r ecor ded i n t he col umn l abel ed “ Act i v i t y  

Type. ”  The t i me t hat  t he t asks wer e obser ved wer e r ecor ded i n t he 

“ Ti me Modul es”  sect i on.  

I owa Test  of  Basi c Ski l l s  

     Cont ent  val i di t y  and descr i pt i ons of  t he subt est s f or  t he 

I TBS wer e obt ai ned f r om Val i di t y  I nf or mat i on f or  t he I owa Test s 

of  Basi c Ski l l s  ( I TBS)  and I owa Test s of  Educat i onal  Devel opment  

( I TED) .   The I TBS was nor med i n 1995 and was desi gned t o y i el d 

“ up- t o- dat e”  nor mat i ve i nt er pr et at i ons of  t est  per f or mance t hat  

“ c l osel y r ef l ect  t he per f or mance t hat  woul d be expect ed f r om 

par t i c i pant s i n t he nat i onal  st andar di zat i on i n t he year s af t er  

t he st andar di zat i on t ook pl ace”  ( Val i di t y  i nf or mat i on,  1992,  pg.  

56) .   Readi ng t ot al  scor es wer e der i ved f r om t he vocabul ar y and 

compr ehensi on subt est  scor es.   The vocabul ar y assessment  measur ed 

each st udent ’ s gener al  vocabul ar y devel opment .   The r eadi ng 
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compr ehensi on subt est  measur ed t he st udent ’ s abi l i t y  t o const r uct  

meani ng f r om r eadi ng passages,  poet r y,  and ot her  l i t er ar y f or ms.   

Mat hemat i cs t ot al  scor es wer e der i ved f r om t he concept s,   

pr obl em- sol v i ng,  and comput at i on subt est  scor es.   The mat hemat i cs 

concept s and est i mat i on t est  measur ed t he f undament al  concept s of   

pr i mar y- gr ade mat hemat i cs cur r i cul um,  measur ement ,  number  

sent ences,  and est i mat i on.   The pr obl em- sol v i ng and dat a 

i nt er pr et at i on t est  measur ed t he quant i t at i ve t hi nki ng and ment al  

ar i t hmet i c capabi l i t i es.   The comput at i on subt est  r equi r ed an 

emphasi s on basi c f act s and comput i ng of  number s accor di ng t o 

speci f i c  pr ocesses.    

Pi l ot  St udy 

     A pi l ot  st udy was compl et ed t o i nvest i gat e i f  t he ei ght  MI  

obser vat i on checkl i s t s ( see Appendi x C) ,  devel oped f or  t he st udy,  

coul d accur at el y det ect  t he degr ee t o whi ch MI  i mpl ement at i on 

t ook pl ace i n t hi r d gr ade and f our t h gr ade c l assr ooms by t eacher s 

who wer e ut i l i z i ng t he MI  appr oach or  t he non- MI  appr oach t o 

i nst r uct i on.   The r esul t s of  t he pi l ot  st udy wer e anal yzed t o 

det er mi ne i f  t he checkl i s t s coul d be used t o i dent i f y  i f  MI  

t eacher s and non- MI  t eacher s wer e i mpl ement i ng MI  i n 

i nst r uct i onal  act i v i t i es t o a l ow,  medi um,  or  hi gh degr ee.   The 

r esul t s obt ai ned f r om t he obser vat i on checkl i s t s wer e f ur t her  

anal yzed t o det er mi ne i f  non- MI  t eacher s wer e i nadver t ent l y  

ut i l i z i ng t he MI  appr oach i n t hei r  c l assr oom i nst r uct i on.   

Teacher  Sel ect i on 

     Si x t eacher s wer e sel ect ed f r om one el ement ar y school  i n 

Geor gi a t o par t i c i pat e i n t he pi l ot  st udy.   Al l  s i x  t eacher s had 

been obser ved by t he r esear cher  over  a per i od of  f i ve year s.   

Dur i ng t hi s t i me per i od,  t he r esear cher  had many oppor t uni t i es t o 
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i nt er v i ew t he t eacher s and make c l assr oom obser vat i ons as a peer  

t eacher .   The r esear cher  sel ect ed t hr ee t hi r d gr ade t eacher s and 

t hr ee f our t h gr ade t eacher s t o obser ve f or  t he pi l ot  st udy.    

      Of  t he s i x t eacher s obser ved,  t wo had r ecei ved MI  st af f  

devel opment  cour sewor k.   One t hi r d gr ade t eacher  and one f our t h 

gr ade t eacher  used MI  i n t hei r  c l assr oom i nst r uct i on.   The ot her  

f our  t eacher s,  t wo t hi r d gr ade t eacher s and t wo f our t h gr ade 

t eacher s,  wer e non- MI  i n t hei r  appr oach t o i nst r uct i on.   

Dat a Col l ect i on 

     The ei ght  MI  obser vat i on checkl i s t s wer e used by t he 

r esear cher  whi l e obser vi ng t he i nst r uct i on i n t hr ee t hi r d gr ade 

and t hr ee f our t h gr ade c l assr ooms i n t he pi l ot  st udy school .  

Pi l ot  st udy c l assr oom obser vat i ons t ook pl ace i n t he Spr i ng of  

2000.   Si x c l assr ooms,  t hr ee t hi r d gr ades and t hr ee f our t h 

gr ades,  wer e obser ved f or  20 mi nut es each dur i ng one c l ass 

sessi on.  By usi ng t he ei ght  MI  obser vat i on checkl i s t s,  t he 

r esear cher  was abl e t o det er mi ne t he ext ent  t hat  MI  was 

i ncor por at ed i nt o i nst r uct i onal  act i v i t i es.   Each of  t he t went y 

mi nut e sessi ons wer e di v i ded i nt o f i ve mi nut e t i me modul es t o 

assess i f  MI  was or  was not  bei ng i ncor por at ed i n c l assr oom 

i nst r uct i on.  The pur pose of  t he f i ve mi nut e i nt er val s was t o 

ascer t ai n what  number  of  t he i nt el l i gences wer e ut i l i zed by t he 

t eacher  dur i ng f i ve mi nut e i nst r uct i onal  modul es.   Ever y f i ve 

mi nut es any MI  i nst r uct i on t hat  was obser ved was r ecor ded on each 

of  t he ei ght  checkl i s t s.   Ther ef or e,  dur i ng t he t went y mi nut es of  

c l assr oom obser vat i on,  t he r esear cher  made f our  f i ve- mi nut e 

r ecor di ngs on t he ei ght  checkl i s t s t o r ecor d i f  mul t i pl e 

i nt el l i gences i nst r uct i on was i mpl ement ed.  
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     The degr ee t hat  MI  was i mpl ement ed i nt o t he i nst r uct i on was 

det er mi ned by t he number  of  i nt el l i gences i ncor por at ed i nt o t he 

c l assr oom act i v i t i es dur i ng t he same f i ve mi nut e t i me modul es.   

The degr ee t hat  MI  was i mpl ement ed dur i ng mul t i pl e f i ve segment  

modul es was r anked as l ow,  medi um or  hi gh.   I nst r uct i onal  

act i v i t i es t hat  i ncor por at ed one t o t hr ee of  t he ei ght  

i nt el l i gences dur i ng t he same f i ve mi nut e t i me modul e was 

desi gnat ed as i mpl ement i ng MI  t o a l ow degr ee.   I nst r uct i onal  

act i v i t i es t hat  i ncor por at ed f our  t o f i ve i nt el l i gences dur i ng a 

f i ve mi nut e t i me modul e was descr i bed as i ncor por at i ng MI  t o a 

medi um degr ee.   I nst r uct i onal  act i v i t i es i mpl ement i ng s i x t o 

ei ght  of  t he mul t i pl e i nt el l i gences dur i ng a f i ve mi nut e t i me 

modul e was descr i bed as havi ng a hi gh degr ee of  MI  

i mpl ement at i on.  

Resul t s 

     The r esul t s of  t he pi l ot  st udy ar e r epor t ed i n Tabl e 1.   The 

i nst r uct i onal  appr oaches f or  t he s i x t eacher s wer e r epor t ed as 

ei t her  “ Yes”  or  “ No”  f or  i mpl ement i ng MI  t hr ough each of  t he 

ei ght  i nt el l i gences.  Of  t he t hr ee t hi r d gr ade t eacher s obser ved 

dur i ng mat hemat i cs i nst r uct i on,  t eacher s A and B wer e non- MI  i n 

appr oach t o i nst r uct i on and t eacher  C was MI .   Bot h non- MI  

t eacher s A and B ut i l i zed t wo of  t he i nt el l i gences dur i ng t hei r  

obser vat i ons  

whi ch desi gnat ed t hei r  i nst r uct i on as l ow i n MI  i mpl ement at i on.   

Teacher  C,  t he MI  t eacher ,  ut i l i zed s i x of  t he i nt el l i gences 

dur i ng t he obser vat i on whi ch r anked her  i nst r uct i on as hi gh i n MI  

i mpl ement at i on.  

     Of  t he t hr ee f our t h gr ade t eacher s obser ved f or  t he pi l ot  

st udy dur i ng l anguage ar t s c l asses,  t eacher s D and E wer e non- MI  
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Tabl e 1 

      Pi l ot  St udy Dat a 
_________________________________________________________________ 

Teacher   Appr oach Gr ade  I nt el l i gences I mpl ement ed*      MI  Degr ee       

          VL  LM  MU  BK  I E  I A  VS  NA 

_________________________________________________________________ 

  

                A      Non- MI      3   yes yes no  no  no  no  no  no     l ow 

        B      Non- MI      3   yes no  no  no  no  no  no  yes    l ow 

        C        MI        3   yes yes yes yes yes no  yes no     hi gh 

        D      Non- MI      4   yes no  no  no  no  no  yes no     l ow 

        E      Non- MI      4   yes no  no  no  no  no  no  no     l ow 

  F        MI        4   yes no  yes yes yes no yes  no    medi um    

______________________________________________________________________________ 

* Codes:        

VL = Ver bal - Li ngui st i c               I E = I nt er per sonal  

LM = Logi cal - Mat hemat i cal            I A = I nt er per sonal  

MU = Musi cal                         VS = Vi sual  Spat i al  

BK = Bodi l y- Ki nest het i c              NA = Nat ur al i s t i c     
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i n t hei r  appr oaches t o i nst r uct i on whi l e t eacher  F ut i l i zed t he 

MI  appr oach t o i nst r uct i on.   Dur i ng t he t went y mi nut e 

obser vat i ons,  non- MI  t eacher  D i ncor por at ed t wo of  t he  

i nt el l i gences,  non- MI  t eacher  E addr essed one of  t he 

i nt el l i gences,  and MI  t eacher  F ut i l i zed f i ve of  t he 

i nt el l i gences.   Ther ef or e,  t eacher s D and E wer e desi gnat ed as 

ut i l i z i ng MI  t o a l ow ext ent  and t eacher  F as havi ng a medi um 

amount  of  MI  i mpl ement at i on.  

     Al l  f our  non- MI  t eacher s i mpl ement ed MI  t o a l ow degr ee 

i ncor por at i ng one or  t wo of  t he i nt el l i gences i n c l assr oom 

i nst r uct i on.   The t wo MI  t eacher s i mpl ement ed MI  t o a medi um and 

hi gh degr ee i ncor por at i ng f i ve or  s i x of  t he i nt el l i gences i n 

c l assr oom i nst r uct i on.  

     Based upon t hese r esul t s,  i t  was det er mi ned t hat  t he ei ght  

checkl i s t s wer e ef f ect i ve i n det er mi ni ng t o what  ext ent  t eacher s 

wer e usi ng MI  i n t hei r  c l assr ooms.   Ther ef or e,  t he checkl i s t s 

woul d be used as an i nt egr al  par t  of  est abl i shi ng model  f i del i t y  

i n t he st udy of  t hi r d and f our t h gr ade c l assr ooms.  

Dat a Col l ect i on 

     I n or der  t o col l ect  dat a f or  t he r esear ch st udy,  a 

per mi ssi on l et t er  was sent  home t o par ent s f or  appr oval  f or  t hei r  

chi l d t o par t i c i pat e i n t he st udy ( see Appendi x D) .   The l et t er ,  

r equi r i ng par ent  s i gnat ur e,  i nf or med par ent s of  t he pur pose of  

t he st udy and r equest ed per mi ssi on f or  t he r esear cher  t o r evi ew 

st udent s ’  per manent  r ecor ds and I TBS scor es i n or der  t o i dent i f y  

st udent s who met  t he sel ect i on cr i t er i a f or  t he st udy.   St udent s 

who par t i c i pat ed i n t he st udy wer e t hose whose par ent s had gi ven 

wr i t t en per mi ssi on t o r evi ew st udent  i nf or mat i on;  st udent s who 

had been i n t he same school  f or  at  l east  t hr ee year s;  st udent s 



 

 

69

who wer e not  i n speci al  educat i on c l asses;  and st udent s who had 

t aken t he I TBS and had r eadi ng and mat hemat i cs scor es f or  t he 

Spr i ng of  1999 and t he Spr i ng of  2000.  

Obser vat i on Checkl i s t s 

     Dur i ng t he Spr i ng of  2000,  obser vat i ons wer e made i n one MI  

t hi r d gr ade c l assr oom and one MI  f our t h gr ade c l assr oom i n 

Fayet t e Count y as wel l  as i n one non- MI  t hi r d gr ade c l assr oom and 

one non- MI  f our t h gr ade c l assr oom i n Cl ayt on Count y.   The f our  

c l assr ooms par t i c i pat i ng i n t he st udy wer e obser ved f or  12 hour s 

each.        

I owa Test  of  Basi c Ski l l s  

     Dat a wer e col l ect ed f r om st udent s ’  I TBS t est  scor es i n 

mat hemat i cs and r eadi ng.   Test  scor es r epor t ed f r om t he Spr i ng of  

1999 ser ved as t he pr et est  and t est  scor es r epor t ed f r om t he 

Spr i ng of  2000 ser ved as t he post t est .  Pr et est  and post t est  

scor es wer e t hen anal yzed f or  t he t hi r d gr ade st udent s and f our t h 

gr ade st udent s at t endi ng MI  or  non- MI  c l assr ooms.   For  t hose 

t hi r d and f our t h gr ade st udent s who par t i c i pat ed i n t he st udy and 

at t ended t he non- MI  Cl ayt on Count y school ,  t he r esear cher  al so 

anal yzed t he st udent s ’  per manent  r ecor ds t o det er mi ne i f  t he 

st udent s had pr evi ousl y at t ended MI  school s.   The non- MI  st udent s 

who par t i c i pat ed i n t he st udy had not  been enr ol l ed i n a Fayet t e 

Count y school  and,  t her ef or e,  di d not  at t end any MI  school  i n 

Geor gi a i n pr evi ous year s.   Thr ough t eacher  i nt er v i ews t he 

r esear cher  det er mi ned t hat  t he non- MI  t eacher s had not  been 

t r ai ned i n or  t aught  i n MI  school s.  

Dat a Anal ysi s 

     Dat a anal yses wer e conduct ed on t he obser vat i on checkl i s t s 

and st udent s ’  pr et est  and post t est  dat a usi ng a Repeat ed Measur es 
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Anal ysi s of  Var i ance ( Repeat ed Measur es ANOVA) .   I nt er v i ews wi t h 

t eacher s and admi ni st r at or s as wel l  as t eacher s’  l esson pl ans and  

count y cur r i cul um gui des wer e al so r evi ewed.  

Obser vat i on Checkl i s t s 

     Dat a wer e t al l i ed on t he MI  checkl i s t s i n t he col umns t i t l ed 

“ Tasks Obser ved”  and “ How Of t en”  accor di ng t o t he number  of  t i mes 

MI  act i v i t i es wer e obser ved bei ng used i n t he c l assr oom.   The 

number  of  yes and no r esponses under  “ Tasks Obser ved”  wer e 

t al l i ed t o anal yze whi ch of  t he ei ght  i nt el l i gences wer e bei ng 

i mpl ement ed dur i ng t he obser vat i on t i mes.   Dur i ng t he 

obser vat i ons of  t he t wo MI  and t wo non- MI  c l assr ooms,  a t al l y  

mar k was made ever y f i ve mi nut es of  t he t wel ve hour s of  

obser vat i ons i n t he “ How Of t en”  cat egor y t o r ecor d how many t i mes 

a speci f i c  i nst r uct i onal  act i v i t y  occur r ed.   The t al l i es wer e 

t hen compi l ed by di v i di ng each of  t he t wel ve hour s of  

obser vat i ons i nt o f our ,  f i f t een- mi nut e t i me segment s.   The t ypes 

of  i nt el l i gences used i n t he f our  c l assr ooms wer e r ecor ded i n 48 

t ot al  t i me segment s.   Ti me segment s i n whi ch one t o t hr ee of  t he 

i nt el l i gences was i mpl ement ed was r ecor ded as havi ng l ow MI  

i mpl ement at i on;  i mpl ement at i on of  f our  or  f i ve i nt el l i gences was 

r ecor ded as medi um MI ;  and i mpl ement at i on of  s i x t o ei ght  

i nt el l i gences was r ecor ded as hi gh MI  based upon pi l ot  st udy 

r esul t s.  

I owa Test  of  Basi c Ski l l s  Dat a 

     St udent s ’  I TBS scor es,  t ot al s i n bot h r eadi ng and 

mat hemat i cs,  f r om Spr i ng of  2000 wer e t hen anal yzed by t he 

Repeat ed Measur es ANOVA t o det er mi ne i f  t her e wer e st at i s t i cal l y  

s i gni f i cant  di f f er ences  i n t he mean r eadi ng and mean mat hemat i cs 

achi evement  of  st udent s i n t he t hi r d and f our t h gr ades i n t he MI  
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and non- MI  school s as compar ed t o t he st udent s ’  r eadi ng and 

mat hemat i cs achi evement  scor es i n Spr i ng of  1999.   

Level  of  Si gni f i cance 

     The l evel  of  s i gni f i cance was a pr edet er mi ned l evel  on whi ch 

a nul l  hypot hesi s coul d be r ej ect ed by t he r esear cher .   Thi s 

l evel  was based upon t he pr obabi l i t y  of  maki ng an i ncor r ect  

deci s i on about  a nul l  hypot hesi s.   The pr obabi l i t y  of  maki ng an 

er r or  i s  denot ed by t he l evel  of  s i gni f i cance,  or  Al pha,  and 

l eads t o t he f ol l owi ng r ul e:   t he r esear cher  shoul d “ r ej ect  t he 

nul l  hypot hesi s i f  t he pr obabi l i t y  of  obt ai ni ng a sampl e mean at  

or  beyond a cer t ai n val ue i s  l ess t han or  equal  t o . 05 ( or  . 01) ;  

ot her wi se,  do not  r ej ect  t he nul l  hypot hesi s”  ( Shavel son,  1996,  

p.  263) .  

     A Type I  er r or  occur s when t he r esear cher  r ej ect s a t r ue 

nul l  hypot hesi s.   I n t hi s st udy,  a Type I  er r or  woul d r esul t  i f  

t he r esear cher  f al sel y f ound t hat  t her e was a st at i s t i cal l y  

s i gni f i cant  di f f er ence bet ween t he t ype of  appr oach,  MI  or  non-

MI ,  and I TBS scor es f or  mat hemat i cs and r eadi ng achi evement  when 

t he nul l  was t r ue.  

     A Type I I  er r or  occur s when t he r esear cher  does not  r ej ect  a 

f al se nul l  hypot hesi s.   I n t hi s st udy,  a Type I I  er r or  woul d 

r esul t  i f  i t  wer e f al sel y i ndi cat ed t hat  no st at i s t i cal  

s i gni f i cant  di f f er ence exi st s bet ween t he t ype of  i nst r uct i onal  

appr oach,  MI  or  non- MI ,  and I TBS scor es f or  mat hemat i cs and 

r eadi ng achi evement  and t he r esear cher  di d not  r ej ect  t he f al se 

nul l .   For  t hi s st udy,  t he l evel  of  s i gni f i cance was set  at  t he 

. 05 l evel .   
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CHAPTER FOUR 

FI NDI NGS OF THE STUDY  

     The pur pose of  t he st udy was t o det er mi ne i f  s t at i s t i cal l y  

s i gni f i cant  di f f er ences exi st ed i n t he mean mat hemat i cs and mean 

r eadi ng achi evement  of  t wo gr oups of  t hi r d and f our t h gr ade 

st udent s - – one gr oup r ecei ved t he MI  and one gr oup r ecei ved t he 

non- MI  appr oach t o i nst r uct i on.  Dat a wer e anal yzed f r om t he 

c l assr oom obser vat i ons and f r om t he I TBS t est  r esul t s f r om t he 

st udent s ’  r eadi ng and mat hemat i cs pr et est  and post t est  scor es.    

Fi del i t y  of  Model   

     To det er mi ne whet her  or  not  MI  t eachi ng st r at egi es wer e 

bei ng i ncor por at ed i nt o t he el ement ar y school  c l assr ooms,  t he 

r esear cher  v i s i t ed each of  t he sel ect ed c l assr ooms.   I n or der  t o 

det er mi ne i f  MI  was or  was not  bei ng i mpl ement ed wi t hi n t he 

i nst r uct i on,  t he f i del i t y  model  was assessed f r om f i ve 

di r ect i ons:   exami nat i on of  cur r i cul um gui des,  t eacher  t r ai ni ng,  

t eacher  l esson pl ans,  admi ni st r at or  and t eacher  i nt er v i ews,  and 

c l assr oom obser vat i ons.   

Cur r i cul um Gui des 

     The cur r i cul um gui des f or  Cl ayt on Count y and Fayet t e Count y 

wer e anal yzed t o det er mi ne i f  MI  i mpl ement at i on was endor sed at  

t he count y l evel .   The t hi r d and f our t h gr ade cur r i cul um gui des 

f or  t he non- MI  school  i n Cl ayt on Count y made no r ef er ence t o t he 

MI  appr oach t o i nst r uct i on.   The gui des wer e or gani zed by 

academi c subj ect  and l i s t ed r equi r ed compet enci es f or  st udent s i n 

each subj ect  ar ea.  Fayet t e Count y cur r i cul um gui des f or  t he MI  

school ’ s  t hi r d and f our t h gr ades r ef er enced t o MI  wi t hi n t he 



 

 

73

i nst r uct i onal  set t i ng f or  al l  academi c ar eas.   The Fayet t e Count y 

gui des gave expl anat i ons of  MI  and exampl es of  how MI  was 

i mpl ement ed wi t hi n each subj ect  ar ea.  The cur r i cul um gui des f or  

t he MI  school  cont ai ned st at ement s on MI  i mpl ement at i on whi l e t he 

non- MI  school ’ s  cur r i cul um gui des made no r ef er ence t o MI .   

Teacher  Tr ai ni ng 

     I n or der  t o i mpl ement  MI  i n Fayet t e Count y,  al l  MI  t eacher s 

wer e r equi r ed t o at t end MI  t r ai ni ng wor kshops hel d at  t he school  

s i t e f or  a t hr ee year  per i od.   The MI  t eacher s had al so been 

r equi r ed t o r ead sel ect ed books on MI  t heor y and pr act i ces.   

These t eacher s had f ol der s of  i nf or mat i on obt ai ned f r om wor kshops 

t hat  wer e t o be used al ong wi t h t he cur r i cul um gui des t o ensur e 

t hat  MI  met hods wer e i mpl ement ed.   The t wo MI  t eacher s who 

par t i c i pat ed i n t he st udy had r ecei ved t he t r ai ni ng,  r ead t he 

books by Gar dner ,  at t ended numer ous wor kshops,  and kept  

document at i on i n t hei r  l esson pl ans t o r ecor d t hat  MI  was 

i mpl ement ed wi t hi n t hei r  i nst r uct i on.   

   Cl ayt on Count y t eacher s had not  r ecei ved f or mal  t r ai ni ng i n 

MI .   The t wo non- MI  t eacher s had not  r ead any of  Gar dner ’ s books 

on MI  or  at t ended any st af f  devel opment  cour ses on MI .   Whi l e 

t eacher s i n MI  school s had r ecei ved st af f  devel opment  i n MI ,  t he 

non- MI  t eacher s had not .  

Lesson Pl ans 

     Lesson pl ans wer e col l ect ed f r om each of  t he t wo t hi r d gr ade 

t eacher s and t wo f our t h gr ade t eacher s.   The one MI  t hi r d gr ade 

t eacher  and one MI  f our t h gr ade t eacher  i n t he Fayet t e Count y 

school  coded al l  l essons wi t h one t o ei ght  of  t he i nt el l i gences 

bei ng i ncor por at ed i nt o t he i nst r uct i on.   Each i nt el l i gence 

i mpl ement ed i n i nst r uct i on was coded i n t he obj ect i ves and 
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cl assr oom act i v i t i es.   For  exampl e,  one act i v i t y  i n mat hemat i cs 

was coded as i ncor por at i ng t he i nt el l i gences of  l ogi cal  

mat hemat i cal  ( LM) ,  v i sual  spat i al  ( VS) ,  i nt er per sonal  ( I P) ,  

musi cal  ( MU) ,  and bodi l y  k i nest het i c  ( BK) .   I n an i nt er v i ew wi t h 

t he Assi st ant  Pr i nci pal  of  t he MI  school ,  she st at ed t hat  al l  

t eacher s wer e r equi r ed t o l i s t  i n t hei r  l esson pl ans t he 

i nt el l i gences bei ng i mpl ement ed f or  each i nst r uct i onal  act i v i t y .  

     One t hi r d gr ade t eacher  and one f our t h gr ade t eacher  of  t he 

non- MI  school  i n Cl ayt on Count y di d not  code l essons as 

i ncor por at i ng MI  i nt o c l assr oom i nst r uct i on.   However ,  t he 

admi ni st r at i on r equi r ed t eacher s t o post  dai l y  obj ect i ves i n 

t hei r  c l assr ooms.  Obj ect i ves f or  each l esson wer e gi ven and 

speci f i c  act i v i t i es wer e l i s t ed f or  each obj ect i ve i n t he 

t eacher s’  l esson pl ans.   I nst r uct i onal  act i v i t i es wer e anal yzed 

by t he r esear cher  i n or der  t o det er mi ne i f  MI  was bei ng 

i mpl ement ed by t he non- MI  t eacher s wi t hout  t hem bei ng consci ousl y 

awar e t hat  t hey wer e usi ng MI  i n i nst r uct i on.   Al t hough t he 

l esson pl ans f or  t he MI  and non- MI  t eacher s wer e s i mi l ar  i n t hat  

bot h st at ed t he obj ect i ves f or  each subj ect  f or  t he day,  onl y MI  

t eacher s had coded one t o ei ght  of  t he i nt el l i gences f or  t hei r  

i nst r uct i onal  act i v i t i es.   

Admi ni st r at or  I nt er v i ews 

     Admi ni st r at or  i nt er v i ews wer e conduct ed i n or der  t o r ecor d 

i f  MI  was bei ng i mpl ement ed wi t hi n t he school  and dur i ng 

c l assr oom i nst r uct i on.   One admi ni st r at or  f r om Fayet t e Count y and 

one f r om Cl ayt on Count y wer e i nt er v i ewed.   I nt er v i ews l ast ed 

appr oxi mat el y t went y t o t hi r t y  mi nut es.   I nt er v i ew quest i ons have 

been l i s t ed i n Appendi x A.  
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     The Assi st ant  Pr i nci pal  of  t he MI  school  i n Fayet t e Count y 

r epor t ed t hat  she had been as assi st ant  f or  t wo year s t ot al ,  bot h 

year s i n t hi s el ement ar y school .  The t ot al  enr ol l ment  f or  t he 

school  was 850 st udent s and t he SES f or  t he school  popul at i on was 

r epor t ed as 28% of  t he st udent  popul at i on on f r ee and r educed 

l unches.   The school  was i n a subur ban envi r onment  and t he 

pr i nci pal  descr i bed t he st udent  popul at i on as havi ng a smal l  

number  of  t r ansi ent s.   

     The Assi st ant  Pr i nci pal  had hear d of  MI  t hr ough wor kshops 

and t he r eadi ng of  Gar dner ’ s books and had adopt ed MI  pr i nci pl es 

i nt o t he cur r i cul um.   The Assi st ant  Pr i nci pal  expl ai ned t hat  t he 

Fayet t e el ement ar y school  was i n i t s  l ast  year  of  a t hr ee year  

phase of  MI  i mpl ement at i on.  I n or der  t o i mpl ement  MI ,  t he 

t eacher s wer e r equi r ed t o r ead Fr ames of  Mi nd,  at t end 

pr esent at i ons by guest  speaker s,  and at t end st af f  devel opment  

wor kshops.  The assi st ant  st at ed t hat  school  wi de pr oj ect s such as 

t he Mat hemat i cs and Sci ence Ol ympi ad wer e pl anned t o encour age MI  

on a l ar ger  scal e.   Teacher s wer e r equi r ed t o keep por t f ol i os on 

each st udent  and t o document  st udent s by v i deo ut i l i z i ng t he 

i nt el l i gences at  l east  t hr ee t i mes per  school  year .   The 

assi st ant  expl ai ned t hat  MI  di f f er ed f r om t he non- MI  appr oach i n 

t hat  MI  ut i l i zes mul t i pl e i nt el l i gence st y l es of  l ear ni ng.   The 

r esear cher  was t ol d t hat  MI  i s  used t hr ough t he ar t s,  smal l  and 

l ar ge gr oup act i v i t i es,  and t hr ough t eacher  or  st udent  l ead 

act i v i t i es.    

     The assi st ant  expl ai ned t hat  s i nce t he school  had adopt ed 

MI ,  t eacher s pr eval ent l y  used i nf or mal  assessment s as wel l  as 

“ hands on”  act i v i t i es,  and MI  i mpl ement at i on was r equi r ed t o be 

coded i n l esson pl ans.   She comment ed t hat  st udent s appear ed mor e 
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engaged t han when t he t r adi t i onal  appr oach t o i nst r uct i on had 

been ut i l i zed i n t he school  and t hat  par ent s wer e mor e i nvol ved 

i n t eacher  l ed wor kshops and par ent / st udent  act i v i t i es.   

     The pr i nci pal  of  t he t r adi t i onal  Cl ayt on Count y school  

r epor t ed t hat  she had been a pr i nci pal  f or  f our  year s t ot al ,  al l  

f our  year s i n t hi s el ement ar y school .  The t ot al  s t udent  

enr ol l ment  f or  t he MI  school  was 720 st udent s.   The SES f or  t he 

school  popul at i on was descr i bed as 15% of  t he st udent s on f r ee 

and r educed l unches.   The MI  school  was i n a subur ban envi r onment  

and t he pr i nci pal  descr i bed t he st udent  popul at i on as pr i mar i l y  

st abl e wi t h a smal l  number  of  t r ansi ent  st udent s.  

     The pr i nci pal  r epor t ed t hat  she had hear d of  MI  but  had not  

adopt ed t he MI  t heor y i nt o t he i nst r uct i on at  t he school .   The 

Cl ayt on Count y el ement ar y school  had ut i l i zed an academi c 

out comes appr oach whi ch was i mpl ement ed count y wi de.   Teacher s 

had i nser vi ce i n t he academi c out comes appr oach t o i nst r uct i on 

but  had not  r ecei ved any f or mal  t r ai ni ng i n MI  i mpl ement at i on.   

The pr i nci pal  st at ed t hat  she consi der ed her  school  t o be 

t r adi t i onal  i n i t s  appr oach t o i nst r uct i on.   

     The pr i nci pal  st at ed t hat  she woul d l i ke f or  t he r esear cher  

t o not i ce t he success of  st udent s di r ect l y  r el at ed t o t eacher s’  

expect at i ons and t he abi l i t y  of  t eacher s t o i nst i l l  hi gh sel f -

est eem i n st udent s.  The pr i nci pal  al so comment ed t hat  she hoped 

t he r esear cher  woul d f i nd a posi t i ve envi r onment  wher e st udent s 

want  t o come t o school  t o l ear n.          

Teacher  I nt er v i ews 

     Teacher s wer e i nt er v i ewed t o pr ovi de i nf or mat i on about  t hei r  

c l assr oom i nst r uct i onal  appr oaches.   Br i ef  per sonal  pr of i l es ar e 

pr esent ed t o t he r esear cher  f or  t he t hi r d gr ade MI  t eacher ,  t hi r d 
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gr ade t r adi t i onal  t eacher ,  f our t h gr ade MI  t eacher ,  and t he 

f our t h gr ade t r adi t i onal  t eacher .   I nt er v i ews l ast ed 

appr oxi mat el y t hi r t y  mi nut es.   I nt er v i ew quest i ons ar e pr esent ed 

i n Appendi x A.   

     Thi r d Gr ade Teacher s.  

     The t hi r d gr ade t eacher  of  t he MI  school  i n Fayet t e Count y 

had t aught  f or  s i xt een year s,  ei ght  of  t hose year s i n t hi s 

school ,  and had ut i l i zed t he MI  appr oach f or  f our  year s.   The 

t eacher  r ecei ved MI  t r ai ni ng t hr ough Fayet t e Count y.   The 

t eacher ’ s l esson pl ans wer e col or - coded i n cor r espondence wi t h 

t he i nt el l i gences bei ng i ncor por at ed i nt o t he cur r i cul um.   The 

cur r i cul um had been or gani zed accor di ng t o uni t s of  st udy and 

t hese uni t s wer e i ncor por at ed i nt o al l  of  t he academi c subj ect s.  

I n or der  t o use a wi de r ange of  t he i nt el l i gences,  t he t eacher  

var i ed i nst r uct i on f r om l ar ge gr oup t o smal l  gr oup f ocused wi t h 

t eacher  di r ect i ons gi ven bef or e each act i v i t y .   The t eacher  

di r ect ed t he i nst r uct i on ut i l i z i ng an over head pr oj ect or  and r ead 

books t o t he st udent s r ef l ect i ng t he t heme of  t he day.   Post er s 

wi t h t he ei ght  i nt el l i gences wer e di spl ayed.   She comment ed t hat  

st udent s pr esent ed wi t h t he non- MI  appr oach t o i nst r uct i on ar e 

not  gi ven t he chance t o expl or e t hei r  l evel s of  t al ent  t hr ough 

t he ei ght  i nt el l i gences.   The t eacher  asked t hat  t he r esear cher  

not i ce how st udent s wer e engaged wi t hi n t he c l assr oom act i v i t i es.   

St udent s wer e r equi r ed t o keep not ebooks f or  each subj ect  and 

pr oduce a f i nal  pr oduct  f or  each uni t  of  st udy pr esent ed over  

sever al  weeks.  St udent s kept  a not ebook f or  t hei r  j our nal  

ent r i es.  I n addi t i on,  st udent s wer e r esponsi bl e f or  keepi ng a 

l i s t  of  cor r ect l y  spel l ed wor ds wr i t t en on t hr ee by f i ve not e 

car ds and di spl ayed on t hei r  desks.   These car ds l i s t  wor ds t hat  
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t he st udent s had di f f i cul t y spel l i ng and st udent s use t hem as 

dai l y  r ef er ences when compl et i ng wr i t i ng act i v i t i es.   

     For  assessment ,  t he t eacher  st at ed t hat  she used “ st udent  

l ear ni ng demonst r at i ons”  f or  t he t hemat i c uni t s wher e t he 

st udent s had a choi ce i n pr oduct  sel ect i on.  I n t he upcomi ng 

school  year ,  st udent s wi l l  have a v i deo por t f ol i o t o accompany 

hi m or  her  ont o t he next  gr ade l evel  f r om year .   Cur r ent l y ,  each 

st udent  had a por t f ol i o of  wor k pr oduct s.   Thi s t eacher  st at ed 

t hat  she of t en assesses her  st udent s by gr oupi ng t he st udent s 

accor di ng t o t hei r  st r engt hs.  Al t hough t he academi c f ocus was 

sel ect ed by t he t eacher ,  st udent s had some choi ces f or  sel ect i on 

of  t he met hod of  l ear ni ng.  The t eacher  st at ed t hat  MI  has 

af f ect ed t he st udent s and par ent s i n t hat  t he st udent s t ake pr i de 

i n cr eat i ng f i nal  pr oduct s,  whi ch ar e di spl ayed i n t he school ,  

and par ent s gi ve posi t i ve f eedback t o t eacher s sayi ng t he 

st udent s ar e exci t ed about  school .    

     The MI  t hi r d gr ade t eacher  expl ai ned t hat  she bel i eved t he 

mai n di f f er ence bet ween t he non- MI  and MI  appr oach was t hat  MI  

chal l enged t he st udent s t o l ook at  t he bi g pi ct ur e.   

     As wi t h t he MI  t hi r d gr ade t eacher ,  t he non- MI  t hi r d gr ade 

t eacher  f r om Cl ayt on Count y was asked a ser i es of  i nt er v i ew 

quest i ons.   The non- MI  t eacher  had t aught  f or  28 year s.   She had 

t aught  t hi r d gr ade f or  17 year s at  t hi s school .   The t eacher  

t aught  t hi r d gr ade and had 24 st udent s.   Al t hough she had br i ef l y  

hear d of  t he MI  appr oach i n one of  her  col l ege cour se c l asses,  

she had not  been t r ai ned i n or  i mpl ement ed MI  pr i nci pl es i n her  

c l assr oom.   The t eacher  comment ed t hat  she woul d l i ke f or  t he 

r esear cher  t o not i ce how t he st udent s i nt er act  and how t hey 

compl et e t hei r  wor ksheet s t o pr epar e f or  t est s.   She st at ed t hat  
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t ext books wer e used dai l y  f or  al l  subj ect s and assi gnment s wer e 

gi ven f r om t he t ext s.   Al t hough Engl i sh was t he pr i mar y l anguage 

f or  t he st udent s,  t hey woul d be asked t o r espond somet i mes t o 

numer i cal  answer s i n Spani sh.   The t eacher  st at ed t hat  t he 

st udent s wer e r equi r ed t o keep not es i n not ebooks.   I nst r uct i on 

was whol e gr oup f ocused.   St udent s wer e r equi r ed t o par t i c i pat e 

i n cent er  act i v i t i es f or  one hour  at  t he end of  most  days.   

Dur i ng t he cent er  t i mes,  st udent s wor ked i n smal l  gr oups on 

r eadi ng,  mat hemat i cs,  wr i t i ng,  and sci ence ski l l s .   St udent s wer e 

assessed by t est s cr eat ed by t he publ i sher s of  t he t ext books.   

     Four t h Gr ade Teacher s.  

     The f our t h gr ade t eacher  of  t he MI  school  had t aught  f or  20 

year s,  t he l ast  4 i n t hi s MI  school ,  and had ut i l i zed t he MI  

appr oach f or  4 year s.   The t eacher  t aught  f our t h gr ade t o 24 

st udent s.  She had adopt ed and ut i l i zed t he MI  appr oach at  t he 

col l ege l evel  wher e she had pr evi ousl y t aught .   She had r ecei ved 

MI  t r ai ni ng and st af f  devel opment  t hr ough Fayet t e Count y.  She 

st at ed she bel i eved t he best  i nst r uct i onal  met hodol ogi es i ncl uded 

a hands- on appr oach wher e st udent s coul d i nt er act  wi t h t he 

mat er i al  pr esent ed dur i ng i nst r uct i on.   

     The t eacher  expl ai ned t hat  i n or der  t o ensur e t hat  MI  was 

i ncor por at ed i nt o t he i nst r uct i on,  her  l esson pl ans wer e coded t o 

cor r espond t o each of  t he ei ght  i nt el l i gences.   Lesson pl ans wer e 

ver y det ai l ed and t yped f or  t he ent i r e school  year .   Speci f i c  

l essons and i nst r uct i onal  act i v i t i es wer e put  i nt o t he t eacher ’ s 

dai l y  f ol der s.   Act i v i t i es wer e devel oped t o r ef l ect  as many of  

t he ei ght  i nt el l i gences as possi bl e.  The f our t h gr ade t eacher s 

woul d meet  r egul ar l y f or  pl anni ng and t o devel op l i t er at ur e 

c i r c l es whi ch wer e desi gned t o r evi ew l i t er at ur e f or  a par t i cul ar  
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t heme or  uni t  of  st udy.  Cur r i cul um was or gani zed accor di ng t o 

uni t s of  st udy.   These uni t s ar e i ncor por at ed i nt o al l  of  t he 

academi c subj ect s.  The t eacher  expl ai ned t hat  ver y l i t t l e use was 

made f r om st udent  t ext s.   I nst r uct i on was i n smal l  gr oups wi t h 

t eacher  di r ect i ons bei ng gi ven bef or e act i v i t i es began.  St udent s 

compl et ed a sel f - r epor t  at  t he begi nni ng of  t he year  r ef er r i ng t o 

t hei r  i nt el l i gence st r engt hs.   St udent s kept  t hese f ol der s t o 

r ef er  t o and updat e dur i ng t he year .   The st udent s wer e al so 

r equi r ed t o keep not ebooks f or  each subj ect  and pr oduce a f i nal  

pr oduct  f or  each uni t  of  st udy pr esent ed over  sever al  weeks.     

     The t eacher  comment ed t hat  t he di f f er ences bet ween MI  and 

t he t r adi t i onal  appr oach wer e t hat  MI  r ecogni zes t he st r engt hs 

and i ndi v i dual i t y  of  al l  chi l dr en.   St udent s do not  l ear n i n t he 

same way.  

     The t eacher  st at ed t hat  t he r esear cher  woul d not i ce var i ous 

act i v i t i es dur i ng obser vat i ons.   The t eacher  sai d she encour aged 

t he st udent s t o r ead about  a t opi c,  wr i t e about  i t ,  and cr eat e 

somet hi ng wi t h t he i nf or mat i on.  St udent s woul d be t aki ng not es 

whi l e i nst r uct i on was bei ng pr esent ed ut i l i z i ng an over head 

pr oj ect or .  The t eacher  woul d dr aw pi ct ur es t o cor r espond t o t he 

i deas bei ng pr esent ed.  She woul d al so r ead books r ef l ect i ng t he 

t heme of  t he day.   The c l assr oom di spl ayed MI  post er s descr i bi ng 

t he ei ght  i nt el l i gences and had separ at e mat hemat i cs and sci ence 

wor k ar eas.  

     The t eacher  st at ed t hat  MI  had af f ect ed assessment  and 

c l assr oom act i v i t i es t hat  wer e di f f er ent  f r om a t r adi t i onal  

appr oach t o i nst r uct i on.   The t eacher  expl ai ned t hat  she had t o 

wor k har der  t o pr esent  st at e mandat ed cur r i cul um ut i l i z i ng t he 

i nt el l i gences and t hat  she was cont i nuousl y awar e of  
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i ncor por at i ng t he ei ght  i nt el l i gences.  St udent s have choi ces when 

cr eat i ng f i nal  pr oduct s f or  t hei r  uni t s of  st udy.  Vi deo- t api ng 

and power - poi nt  pr esent at i ons wer e ut i l i zed f or  f i nal  pr oduct s 

t hi s year .  Each st udent  had a v i deo por t f ol i o t hat  woul d 

accompany hi m or  her  ont o t he next  gr ade l evel  f r om year  t o year .   

The t eacher  not ed t hat  f our t h gr ade st udent s had por t f ol i os of  

wor k pr oduct s t hat  al so accompani ed t hem t he next  school  year .  I n 

addi t i on,  t he f our t h gr ade st udent s wi l l  of t en par t i c i pat e i n a 

whol e- c l ass cul mi nat i ng act i v i t y ,  such as a f i el d t r i p,  at  t he 

end of  each uni t .   

     The t eacher  st at ed t hat  she has v i s i bl y seen t he changes i n 

her  st udent s i n t hat  t hey become “ hi ghl y r esponsi bl e”  f or  and 

t ake an i nt er est  i n t hei r  l ear ni ng.   She was especi al l y  pl eased 

wi t h t he accompl i shment s of  her  st udent s wi t h l ear ni ng 

di sabi l i t i es.   She expl ai ned t hat  i mpl ement i ng MI  gave t hese 

st udent s oppor t uni t i es t o devel op t hei r  st r engt hs and exper i ence 

academi c success i n a var i et y of  ways.  To i nvol ve par ent s,  t he 

t eacher  al so hol ds st udent  l ead conf er ences i n or der  t o pr esent  

MI  concept s.  

     She st at ed t hat  MI  was pr eval ent  i n ever yt hi ng t hat  happened 

wi t hi n her  c l assr oom.  The t eacher  had i nt r oduced MI  concept s i n 

al l  c l assr oom i nst r uct i on and act i v i t i es.   The st udent s desi gned 

and or gani zed sever al  c l ubs.   For  exampl e,  i n t he Buddy Cl ub,  

st udent s devel op i nt er per sonal  and i nt r aper sonal  sk i l l s  by 

pai r i ng wi t h younger  st udent s t o r ead t o t hem or  t o hel p t hem 

wi t h t hei r  wor k.   The Ecol ogy Cl ub r ecycl ed t he paper  and cans at  

t he school .   The st udent s wer e r esponsi bl e f or  or gani z i ng pi ck- up 

t i mes f or  col l ect i ons.   Poet r y and musi c c l ubs wer e al so 

avai l abl e t o st udent s.   The t eacher  st at ed t hat  she bel i eved t hat  
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i t  was essent i al  t hat  i nst r uct i on st ays f ocused upon t he 

devel opment  of  t he whol e per son.   She r esponded t hat  a st udent ’ s 

l i f e’ s wor k may come f r om t hei r  MI  st r engt hs.  

     As wi t h t he f our t h gr ade MI  t eacher ,  t he f our t h gr ade non- MI  

t eacher  f r om Cl ayt on Count y was asked a ser i es of  i nt er v i ew 

quest i ons.   The t eacher  had t aught  f or  t en year s and i t  was hi s 

t hi r d year  at  t hi s school .   He t aught  f our t h gr ade and had  

29 st udent s.  

     The t eacher  r esponded t hat  al t hough he had hear d t he MI  

appr oach t o i nst r uct i on ment i oned i n col l ege cour ses,  he had not  

been t r ai ned or  was i ncor por at i ng MI  pr i nci pl es i n hi s t eachi ng.   

The t eacher  st at ed t hat  he bel i eved he was not  usi ng MI  i n hi s 

appr oach t o i nst r uct i on.   

     The t eacher  st at ed t hat  he want ed t he r esear cher  t o not i ce 

how st udent s wer e engaged t hr ough t he var i ous act i v i t i es he 

pr esent s i n c l ass.   He bel i eved st r ongl y i n pr esent i ng mat er i al  

t o st udent s r el at ed t o ever yday l i f e exper i ences.  He used 

t ext books dai l y  f or  al l  subj ect s and assi gnment s.   The t eacher  

expl ai ned t hat  t he st udent s wer e r equi r ed t o have not ebooks f or  

t hei r  academi c wor k t o keep not es and assi gnment s i n.   Agendas,  

cont ai ni ng homewor k assi gnment s,  wer e sent  home dai l y  f or  par ent  

s i gnat ur e.  Fur t her mor e,  t he i nst r uct i on was pr i mar i l y  whol e gr oup 

f ocused wi t h t i me gi ven f or  i ndependent  wor k compl et i on.         

     St udent s wer e assessed by t est s cr eat ed by t he publ i sher s of  

t he t ext books.   When t he t eacher  was asked i f  he want ed t o shar e 

anyt hi ng el se about  hi s t eachi ng,  he r esponded t hat  i t  was 

i mpor t ant  t o devel op a posi t i ve t eacher / st udent  r el at i onshi p and 

t o act i vel y engage st udent s i n t he l ear ni ng pr ocess.  
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Anal ysi s of  t he Dat a 

     Dat a f or  t hi s st udy wer e col l ect ed and anal yzed f r om t he 

c l assr oom obser vat i ons and st udent s ’  r ecor ds cont ai ni ng I TBS 

scor es.   

Cl assr oom Obser vat i ons 

     Cl assr oom obser vat i ons wer e anal yzed ut i l i z i ng t he ei ght  MI  

obser vat i on checkl i s t s.   The t wel ve hour s of  academi c subj ect s 

obser ved f or  each of  t he f our  c l assr ooms was di spl ayed i n Tabl e 2 

and Tabl e 3.  The t wel ve hour s of  c l assr oom obser vat i ons was 

di v i ded i nt o 48 f i f t een mi nut e t i me segment s.   Each of  t he 48 

t i me modul es wer e t hen desi gnat ed as havi ng l ow,  medi um or  hi gh 

MI  i mpl ement at i on accor di ng t o t he degr ee t hat  MI  was obser ved 

dur i ng t he modul es.    

     The ext ent  t hat  MI  was i ncor por at ed i nt o t he f our  c l assr ooms 

was r ecor ded as l ow,  medi um,  or  hi gh MI  i mpl ement at i on and was 

di spl ayed accor di ng t o t he gr ade l evel  and t ype of  appr oach i n 

Tabl e 4.   I mpl ement at i on of  one t o t hr ee i nt el l i gences obser ved 

dur i ng a f i f t een- mi nut e t i me segment  was desi gnat ed as l ow,  

i mpl ement at i on of  f our  t o f i ve i nt el l i gences was medi um,  and 

i mpl ement at i on of  s i x t o ei ght  i nt el l i gences was hi gh.   

Obser vat i on dat a i n Tabl e 4 r eveal ed t hat  MI  t eacher s had most  

t i me segment s r ecor ded as hi gh i mpl ement at i on of  MI  wi t hi n t he 

i nst r uct i on.   The t hi r d gr ade MI  t eacher  had 38 out  of  t he t ot al  

48 t i me segment s i n t he medi um and hi gh r anges whi l e t he t hi r d 

gr ade non- MI  t eacher  had f our  i n t he medi um r ange and zer o i n t he 

hi gh r ange.   The f our t h gr ade MI  t eacher  had 40 out  of  t he 48 

t i me segment s desi gnat ed as medi um t o hi gh MI  whi l e t he f our t h 

gr ade non- MI  t eacher  had onl y t wo segment s i n t he medi um r ange.   

Ther ef or e,  most  i nst r uct i onal  segment s f or  t he non- MI  t eacher s  
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Tabl e 2 

Obser vat i on Dat a f or  t he Thi r d Gr ade MI  and Non- MI  Cl assr ooms 

_____________________________________________________________ 

Gr oup      Day   Subj ect / Ti me Obser ved          Tot al  Hour s  

              Obser ved 

_____________________________________________________________ 

3r d MI        1    Mat hemat i cs/ 8: 30- 9: 30 
            Readi ng/ 11: 15- 11: 45                 1. 5  
             
            2    Language Ar t s/ 11: 15- 12: 15 
                 Readi ng/ 1: 00- 2: 00                   2. 0  
             
            3    Musi c/ 8: 30- 8: 45 
                 Mat hemat i cs/ 8: 45- 9: 45 
                 Language Ar t s/ 9: 45- 11: 30            3. 0  
             
            4    Language Ar t s/ 11: 30- 12: 30 
       Soci al  St udi es 1: 00- 2: 00 
       I ndependent  St udy/ Rdg.  2: 00- 2: 30    2. 5 
        
            5    Mat hemat i cs/ 8: 30- 9: 30 
       Musi c/ 9: 30- 9: 45 
       Language Ar t s/ 9: 45- 11: 00 
       Soci al  St udi es/ 11: 00- 11: 30          3. 0 
 
 
3r d Non- MI    1    Language Ar t s/ 9: 30- 11: 30            2. 0 
    
  2    Readi ng/ 11: 30- 12: 30 
       Mat hemat i cs/ 12: 30- 1: 30 
       Cent er s/ 1: 30- 2: 00 
       Readi ng books/ 2: 00- 2: 30              3. 0 
 
            3    Mat hemat i cs/ 11: 00- 12: 00,  12: 30- 1: 00 
       Soci al  St udi es/ 1: 00- 2: 00 
            Readi ng/ 2: 00- 2: 30                    3. 0 
 
  4    Readi ng/ 8: 30- 9: 00 
       Mat hemat i cs/ 9: 30- 10: 00 
       Language Ar t s/ 10: 00- 11: 00             
       Mat hemat i cs/ 11: 00- 11: 30                     2. 5 
 
  5    Mat hemat i cs/ 12: 30- 1: 00 
       Cent er s/ 1: 00- 2: 00                    1. 5     
______________________________________________________________ 
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Tabl e 3 

Obser vat i on Dat a f or  t he Four t h Gr ade MI  and Non- MI  Cl assr ooms 

_____________________________________________________________ 

Gr oup      Day   Subj ect / Ti me Obser ved          Tot al  Hour s  

              Obser ved 

_____________________________________________________________ 

4t h  MI       1    Soc i al  St udi es/ 1: 00- 2: 00 
            Sci ence/ 2: 00- 3: 00                   2. 0  
             
            2    Readi ng/ 8: 15- 8: 45 
                 Mat hemat i cs/ 8: 45- 9: 30                     
                 Spel l i ng/ 9: 30- 9: 45 
                 Language Ar t s/ 9: 45- 11: 00 
       Dr amat i zat i on/ 11: 00- 11: 15           3. 0 
 
            3    Readi ng/ 11: 30- 12: 00 
                 Sci ence/ 12: 45- 1: 45 
                 Soci al  St udi es/ 1: 45- 2: 15            2. 0  
             
            4    Readi ng/ 8: 30- 8: 45 
       Mat hemat i cs Rot at i ons/ 8: 45- 9: 45 
       Musi c/ 9: 45- 10: 00 
       Language Ar t s/ 10: 00- 11: 00           2. 5 
        
            5    Readi ng Li t er at ur e/ 12: 00- 12: 30 
       Sci ence/ 1: 00- 2: 00 
       Soci al  St udi es/ 2: 00- 3: 00            2. 5 
     
 
4t h  Non- MI   1    Mat hemat i cs/ 11: 30- 12: 30            
       Readi ng/ 1: 00- 3: 00                   3. 0 
 
        2    Language Ar t s/ 8: 30- 9: 30 
       Mat hemat i cs/ 10: 30- 11: 30                    2. 0 
 
            3    Language Ar t s/ 8: 30- 9: 30 
       Mat hemat i cs/ 10: 00- 11: 00                    2. 0 
 
  4    Mat hemat i cs/ 11: 30- 12: 30 
       Soci al  St udi es/ 1: 00- 2: 00 
                 Language Ar t s/ 2: 00- 2: 30             2. 5 
 
  5    Readi ng/ 8: 30- 9: 30 
       Language Ar t s/ 10: 00- 11: 00 
                 Mat hemat i cs/ 11: 00- 11: 30                    2. 5 
_________________________________________________________________ 
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Tabl e 4 

Fr equenci es of  Low,  Medi um,  and Hi gh MI  I mpl ement at i ons by Gr ade 

and Appr oach f or  t he MI  School  and Non- MI  School  

_________________________________________________________________ 

                  Tot al  Number  of      Number  of  Ti me Modul es 

Gr ade  Appr oach   Ti me Segment s       By I mpl ement at i on Type 

          Low     Medi um     Hi gh 

_________________________________________________________________ 

3r d       MI             48               10        18        20 

3r d     Non- MI           48               44         4         0 

4t h       MI             48                8        14        26 

4t h     Non- MI           48               46         2         0 

_________________________________________________________________ 
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wer e l ow i n MI  appr oach whi l e t he MI  t eacher s had most  segment s 

wi t hi n t he medi um and hi gh r anges.  

     An anal ysi s of  t he number  of  and t ypes of  i nt el l i gences 

ut i l i zed dur i ng t he obser vat i ons wer e al so pr esent ed i n Tabl e 5.   

As shown i n Tabl e 5,  t he dat a r eveal ed t hat  t he MI  c l asses  

had a gr eat er  degr ee of  t he bodi l y ,  i nt er per sonal ,  i nt r aper sonal ,  

and v i sual  spat i al  i nt el l i gences when compar ed t o t he non- MI  

c l asses.   Whi l e al l  f our  t eacher s dedi cat ed hi gh amount s of  

i nst r uct i on t o ver bal - l i ngui st i c  i nt el l i gence,  al l  but  t he t hi r d 

non- MI  c l ass al so had a hi gh number  of  segment s i mpl ement i ng 

l ogi cal / mat hemat i cal  i nt el l i gence.   Al t hough bot h MI  t eacher s 

ut i l i zed musi c and nat ur al i s t i c  i nt el l i gences dur i ng mor e t i me  

segment s t han t he non- MI  t eacher s,  t hese t wo i nt el l i gences wer e 

used l ess of t en t han t he ot her  s i x i nt el l i gences.   Ther ef or e,  MI  

t eacher s i ncor por at ed a hi gher  number  of  t he i nt el l i gences dur i ng 

i nst r uct i onal  segment s t han t he non- MI  t eacher s.  

I owa Test  of  Basi c Ski l l s  Resul t s 

     The I TBS was admi ni st er ed t o t he t wo t hi r d gr ades and t wo 

f our t h gr ades dur i ng t he Spr i ng of  1999 and Spr i ng of  2000 school  

year s.   Thi r d and f our t h gr ade st udent s ’  pr et est  and post t est  

scor es wer e t hen compar ed and anal yzed.   The I TBS t est  scor es 

wer e used because t hi s st andar di zed t est  was t he one pr i mar i l y  

used i n t hese school  syst ems t o r ecor d st udent  achi evement .                      

     The st at i s t i cal  t echni que sel ect ed f or  t he st udy was t he 

Repeat ed Measur es ANOVA.  Scor es col l ect ed f r om t he I TBS subt est s 

wer e t i t l ed r eadi ng t ot al  ( t ot al )  and mat hemat i cs t ot al  ( t ot al ) .   

The ANOVA r esul t s ar e pr esent ed i n Tabl e 6,  Tabl e 7,  Tabl e 8,  and 

Tabl e 9 f or  t hi r d and f our t h gr ades r espect i vel y.  
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Tabl e 5 

MI  Obser vat i on Checkl i s t  Dat a by Gr ade Level  and Appr oach f or  t he 

MI  and Non- MI  Thi r d and Four t h Gr ade Cl assr oom 

                              Number  of  I nt el l i gences Obser ved 

I nt el l i gences       Dur i ng 48 ( 15 mi nut e)  Ti me Segment s  

                          3r d        3r d        4 t h        4t h 

                    MI           Non- MI          MI           Non- MI  

__________________________________________________________________________________    

Ver bal / Li ngui st i c             44        44        44         34 

Logi cal / Mat hemat i cal          20        12        30         28 

Musi cal / Rhyt hmi c             12         3        12          2 

Bodi l y / Ki nest het i c            34         4        29          4 

I nt er per sonal                 48        12        42          4 

I nt r aper sonal                 24         4        36          0 

Vi sual / Spat i al                26         8        34          3 

Nat ur al i s t i c                   6         4        14          0 

_________________________________________________________________ 
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Tabl e 6 

Repeat ed Measur es ANOVA f or  Thi r d Gr ade I TBS Readi ng Scor es i n 

2000 Accor di ng t o Met hod as Compar ed t o Readi ng Scor es i n 1999 

_____________________________________________________________ 

Pr est est  vs.  Post t est  

DF       SS     Mean Squar e    F Val ue    Pr >F 

1        9. 76        9. 76       36. 67      0. 0001* *  

MI  vs.  Non- MI  

DF       SS     Mean Squar e    F Val ue    Pr >F  

1        0. 02        0. 02       0. 08      0. 8042 

____________________________________________________________ 

p ≤ . 01 = * *  

p ≤ . 05 = *  
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Tabl e 7 

Repeat ed Measur es ANOVA f or  Thi r d Gr ade I TBS Mat hemat i cs Scor es 

i n 2000 Accor di ng t o Met hod as Compar ed t o Readi ng Scor e i n 1999 

_____________________________________________________________ 

Pr et est  vs.  Post t est  

DF       SS     Mean Squar e    F Val ue    Pr >F 

1        17. 71   17. 71         85. 71      0. 0001* *  

MI  vs.  Non- MI  

DF       SS     Mean Squar e    F Val ue    Pr >F  

1        3. 85     3. 85         18. 63      0. 0002* *  

____________________________________________________________ 

p ≤ . 01 = * *  

p ≤ . 05 = *  
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Tabl e 8 

Repeat ed Measur es ANOVA f or  Four t h Gr ade I TBS Readi ng Scor es i n 

2000 Accor di ng t o Met hod as Compar ed t o Readi ng Scor es i n 1999 

______________________________________________________________ 

Pr et est  vs.  Post t est  

DF       SS     Mean Squar e    F Val ue    Pr >F 

1       26. 14     26. 14         48. 89     0. 0001* *  

MI  vs.  Non- M 

DF       SS     Mean Squar e    F Val ue    Pr >F  

1       0. 22    0. 22           0. 40       0. 5302 

____________________________________________________________ 

p ≤ . 01 = * *  

p ≤ . 05 = *  
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Tabl e 9 

Repeat ed Measur es ANOVA f or  Four t h Gr ade I TBS Mat hemat i cs Scor es 

i n 2000 Accor di ng t o Met hod as Compar ed t o Mat hemat i cs Scor es i n 

1999 

_____________________________________________________________ 

Pr et est  vs.  Post t est  

DF       SS     Mean Squar e    F Val ue    Pr >F 

1       54. 15     54. 15         45. 86    0. 0001* *  

MI  vs.  Non- MI  

DF       SS     Mean Squar e    F Val ue    Pr >F  

1       2. 09       2. 09          1. 77     0. 1940 

____________________________________________________________ 

p ≤ . 01 = * *  

p ≤ . 05 = *  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

93

     As r epor t ed i n Tabl e 6,  t he anal ysi s of  mean scor es f or  I TBS 

r eadi ng t ot al  i n 2000 as compar ed t o r eadi ng t ot al  scor es i n 1999 

f or  t he t hi r d gr ade st udent s di d not  r eveal  a st at i s t i cal l y  

s i gni f i cant  di f f er ence bet ween t he MI  and non- MI  gr oups i n 

r eadi ng.   I n Tabl e 7,  t he anal ysi s of  t he mean scor es f or  I TBS 

mat hemat i cs t ot al  i n 2000 as compar ed t o mat hemat i cs t ot al  scor es 

i n 1999 f or  t he t hi r d gr ade st udent s r eveal ed a st at i s t i cal l y  

s i gni f i cant  di f f er ence at  t he . 05 l evel  bet ween t he MI  and non- MI  

gr oups.   As r epor t ed i n Tabl e 8,  t he anal ysi s of  mean scor es f or  

I TBS r eadi ng t ot al  as compar ed t o r eadi ng t ot al  scor es i n 1999 

f or  f our t h gr ade st udent s di d not  r eveal  a st at i s t i cal l y  

s i gni f i cant  di f f er ence bet ween t he MI  and non- MI  gr oups i n 

r eadi ng.  Tabl e 9 r esul t s wer e r epor t ed and t he anal ysi s of  t he 

mean scor es f or  t he I TBS mat hemat i cs t ot al  as compar ed t o 

mat hemat i cs t ot al  scor es i n 1999 f or  f our t h gr ade st udent s di d 

not  r eveal  a st at i s t i cal l y  s i gni f i cant  di f f er ence bet ween t he MI  

and non- MI  gr oups i n mat hemat i cs.   

     As pr esent ed i n Tabl es 6,  8,  and 9,  t her e wer e no 

st at i s t i cal l y  s i gni f i cant  di f f er ences i n t he means of  t hi r d gr ade 

r eadi ng,  f our t h gr ade r eadi ng,  and f our t h gr ade mat hemat i cs 

scor es.   The MI  gr oups per f or med as wel l  as t he non- MI  gr oups i n 

r eadi ng.   The MI  f our t h gr ade gr oup al so per f or med as wel l  as t he 

non- MI  f our t h gr ade gr oup i n mat hemat i cs.   However ,  as not ed i n 

Tabl e 7,  t her e was a st at i s t i cal l y  s i gni f i cant  di f f er ence at  t he 

. 05 l evel  of  s i gni f i cance bet ween t he t hi r d gr ade non- MI  and MI  

st udent s i n mat hemat i cs t ot al  scor es.  The non- MI  t hi r d gr ade 

gr oup scor ed hi gher  i n mat hemat i cs t ot al  scor es t han t he MI  

gr oup.    
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     Descr i pt i ve st at i s t i cs wer e r epor t ed i n Tabl e 10 i n or der  t o 

make compar i sons of  t he t est  r esul t s f or  each gr ade l evel .   The 

mean scor es and st andar d devi at i ons wer e gi ven f or  t he t hi r d and 

f our t h gr ade t est  scor es.  
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Tabl e 10 

Descr i pt i ves f or  Pr et est  and Post t est  Scor es by Gr ade,  Test ,  and 

Appr oach 

_________________________________________________________________ 

                               Spr i ng 1999   Spr i ng 2000    Gai n  

Gr ade   I TBS Test   Appr oach     M     SD      M      SD 

3r d     Readi ng      MI        3. 08   . 81    3. 92    1. 04    . 84 

                         Non- MI      3. 76  1. 33    4. 53    1. 21    . 77 

3r d      Mat hemat i cs         MI       3. 34   . 87    3. 92    1. 14    

. 58 

                   Non- MI      3. 70   . 82    5. 29    1. 41   1. 59 

4t h     Readi ng       MI       4. 25   1. 49   5. 45    1. 88   1. 2 

                   Non- MI      4. 30   1. 09   5. 74    1. 96   1. 44                

4t h      Mat hemat i cs         MI       4. 34   1. 05   5. 56    1. 10   

1. 22 

                         Non- MI      4. 78   1. 36   6. 00    1. 59    . 96 

_________________________________________________________________ 
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CHAPTER 5 

    SUMMARY,  CONCLUSI ONS,  I MPLI CATI ONS,  AND RECOMMENDATI ONS 

     Chapt er  f i ve was di v i ded i nt o f our  par t s:  ( a)  Summar y of  t he 

Fi ndi ngs,  ( b)  Concl usi ons,  ( c)  I mpl i cat i ons and Di scussi on,  and 

( d)  Recommendat i ons f or  Fur t her  Resear ch.    

Summar y of  Fi ndi ngs 

     Obser vat i on checkl i s t s wer e devel oped i ncor por at i ng speci f i c  

t asks of  t he ei ght  i nt el l i gences f r om t he wor k of  Ar mst r ong 

( 1994) ,  Fogar t y ( 1997) ,  Lazear  ( 1991) ,  and t he r esear cher .   These 

checkl i s t s wer e di v i ded i nt o sect i ons l abel ed “ Task Type, ”  “ Tasks 

Obser ved, ”  “ How Of t en Obser ved, ”  “ Act i v i t y  Type, ”  and “ Ti me 

Modul es”  ( see Appendi x C) .   The ei ght  obser vat i on checkl i s t s wer e 

desi gned based upon t he l i t er at ur e and wer e br oad enough t o 

r ef l ect  al l  ei ght  of  t he i nt el l i gences.   The obser vat i on 

checkl i s t s capt ur ed t he ar r ay of  MI  act i v i t i es as def i ned by t he 

l i t er at ur e and co- def i ned under  t he def i ni t i ons of  t he ei ght  

i nt el l i gences.   The MI  checkl i s t s wer e f i r s t  used i n a pi l ot  

st udy of  t hr ee t hi r d gr ade and t hr ee f our t h gr ade c l assr ooms t o 

gat her  dat a on t he ext ent  t hat  MI  was i mpl ement ed wi t hi n t he 

i nst r uct i on.  

     Resul t s of  t he pi l ot  st udy f ound t hat  t he t wo non- MI  t hi r d 

gr ade t eacher s and t wo non- MI  f our t h gr ade t eacher s ut i l i zed MI  

t o a l ow degr ee and t hat  t he one MI  t hi r d t eacher  and one MI  

f our t h gr ade MI  t eacher  used MI  t o a medi um or  hi gh degr ee.   

Ther ef or e,  dat a col l ect ed f r om t he non- MI  t eacher s’  c l assr ooms 

conf i r med t hat  l i t t l e MI  was i mpl ement ed i n i nst r uct i on and t he 

dat a f r om t he MI  t eacher s conf i r med t hat  MI  was used t o a medi um 
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or  hi gh degr ee dur i ng i nst r uct i on.   Such r esul t s gave mer i t  t o 

t he ei ght  checkl i s t s when used as an i nst r ument  t o det ect  i f  MI  

wer e i mpl ement ed wi t hi n i nst r uct i on and t her ef or e enhanced t he 

r esear ch st udy.  

     Fol l owi ng t he pi l ot  st udy,  a r esear ch st udy was conduct ed 

wi t h 30 t hi r d gr ade st udent s,  15 MI  and 15 non- MI ,  and 30 f our t h 

gr ade st udent s,  15 MI  and 15 non- MI .  f r om MI  and non- MI  

c l assr ooms.   Resul t s f r om t he obser vat i ons of  t he f our  c l assr ooms 

r eveal ed t hat  MI  t eacher s i mpl ement ed MI  t o a medi um or  hi gh 

degr ee dur i ng most  of  t he obser ved t i me modul es.   However ,  non- MI  

t eacher s i mpl ement ed MI  t o a l ow degr ee dur i ng most  of  t he 

obser ved t i me modul es.   

     Test  scor es f r om t he I TBS f or  Spr i ng 1999 and Spr i ng 2000 i n 

r eadi ng and mat hemat i cs wer e col l ect ed and anal yzed f or  t he t hi r d 

gr ade and f our t h gr ade st udent s par t i c i pat i ng i n t he st udy.   

Resul t s f r om t he ANOVA st at i s t i cal  anal ysi s of  I TBS t est s ( Spr i ng 

of  1999 and Spr i ng of  2000 wer e t he dependent  var i abl es)  r eveal ed 

t hat  no st at i s t i cal l y  s i gni f i cant  di f f er ences exi st ed i n t he 

r eadi ng achi evement  scor es of  t hi r d and f our t h gr ade st udent s i n 

MI  or  non- MI  c l assr ooms.   Al t hough a st at i s t i cal l y  s i gni f i cant  

di f f er ence di d not  exi st  i n c l assr oom i nst r uct i on f or  f our t h 

gr ade st udent s i n mat hemat i cs achi evement ,  t her e was a 

st at i s t i cal l y  s i gni f i cant  di f f er ence bet ween non- MI  and MI  t hi r d 

gr ade st udent s i n mat hemat i cs t ot al  scor es.    

Concl usi ons 

     Two concl usi ons wer e dr awn f r om t hi s st udy and ar e as 

f ol l ows:  
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     The f i r s t  concl usi on,  dr awn f r om t he pi l ot  st udy,  

was t hat  t he ei ght  MI  obser vat i on checkl i s t s coul d be used t o 

measur e t he ext ent  t hat  MI  was i ncor por at ed i nt o t hi r d and f our t h 

gr ade c l assr ooms.   The speci f i c  t asks obser ved i n MI  c l assr ooms 

wer e suppor t ed i n t he l i t er at ur e by Lazear  ( 1991) ,  Ar mst r ong 

( 1994) ,  and Fogar t y ( 1997) .   Dur i ng t he pi l ot  st udy,  dat a was 

gat her ed f r om t he checkl i s t s t o r ecor d t he ext ent  or  degr ee of  MI  

( l ow,  medi um,  or  hi gh)  i mpl ement at i on wi t hi n t he i nst r uct i on of  

t hi r d and f our t h gr ade c l assr ooms.   Non- MI  t eacher s i n t he pi l ot  

st udy ut i l i zed MI  t o a l ow ext ent  and MI  t eacher s used MI  t o a 

medi um or  hi gh degr ee.    

     A second concl usi on was t hat  t he i mpl ement at i on of  MI  was as 

equal l y  ef f ect i ve as t he non- MI  appr oach t o i nst r uct i on at  t he 

t hi r d and f our t h gr ade l evel s.   Thi s concl usi on was r eached af t er  

t he dat a anal ysi s was compl et ed and a r evi ew of  t he gai n scor es 

f r om pr et est  and post t est  r esul t s r eveal ed t hat  t he t hi r d and 

f our t h gr ade st udent s had s i mi l ar  i ncr eases i n mean scor es f or  

r eadi ng and mat hemat i cs.  

I mpl i cat i ons and Di scussi on 

     I mpl i cat i ons f r om t he st udy ar e as f ol l ows:  

     Fi r st ,  t he r esul t s of  t he st udy may be benef i c i al  t o 

educat or s want i ng t o obt ai n i nf or mat i on on t he ext ent  t hat  MI  i s  

i ncor por at ed i nt o i nst r uct i on.   Accor di ng t o t he dat a r et r i eved 

f r om t he MI  obser vat i on checkl i s t s dur i ng t he st udy,  t he degr ee 

t hat  MI  was i ncor por at ed i nt o t he c l assr ooms was consi st ent  wi t h 

t he t eacher s’  and admi ni st r at or s ’  per cept i ons of  t he appr oach 

used i n t he i nst r uct i onal  pr ocess.   Dat a r esul t s f r om cl assr oom 

obser vat i ons r epor t ed t he maj or i t y  of  t he i nst r uct i on r ecei ved by 

st udent s i n t he MI  c l assr ooms had a hi gh ext ent  of  MI  
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i mpl ement at i on.   I n cont r ast ,  s t udent s i n t he non- MI  c l assr ooms 

r ecei ved a maj or i t y  of  t hei r  i nst r uct i on wi t h a l ow ext ent  of  MI  

i mpl ement at i on.   

     Second,  t he f i ndi ngs of  t he r esear ch st udy may assi st  

educat or s i n maki ng choi ces i n i nst r uct i onal  pl anni ng.   Al t hough 

t he MI  t heor y has been i nt r oduced and i mpl ement ed i n school s 

ar ound t he count r y,  MI  i mpl ement at i on i s  r el at i vel y new t o 

Geor gi a.   At  t he t i me of  t hi s st udy,  no r esear ch had been done t o 

det er mi ne i f  ut i l i z i ng MI  has a st at i s t i cal l y  s i gni f i cant  af f ect  

on r eadi ng and mat hemat i cs achi evement  scor es on t he I TBS f or  

st udent s at t endi ng el ement ar y school s i n Geor gi a.   I n Geor gi a,  

t he new A Pl us Educat i on Ref or m Act  of  2000 put s a mandat or y 

emphasi s on t he r esul t s of  st andar di zed t est s f or  school s.   

Ther ef or e,  i t  i s  i mpor t ant  f or  Geor gi a school s t o i ncor por at e 

met hods t hat  show pr ogr ess i n hel pi ng st udent s achi eve success i n 

school .    

     The quest i on ar i ses as t o what  ar e t he gui del i nes f or  

hel pi ng st udent s t o becomi ng successf ul  i n school .   Al t hough 

Geor gi a l egi s l at ur es pr i mar i l y  f ocus on t he r esul t s of  

st andar di zed t est s as a basi s f or  school  success,  t eacher s i n 

Geor gi a may have di f f er ent  per cept i ons of  t he i mpor t ance of  

st andar di zed t est s.  Si nce st andar di zed t est s r ef l ect  ver bal  

l i ngui st i c  and l ogi cal  mat hemat i cal  i nt el l i gences,  t he r esul t s of  

t he st udy may assi st  educat or s i n dr awi ng concl usi ons i f  

s t andar di zed t est s,  such as t he I TBS,  adequat el y assess 

i ndi v i dual  st r engt hs i n t he ei ght  i nt el l i gences.  I n t hi s st udy,  

st udent s may have had st r engt hs i n ar eas not  measur ed on  

t he I TBS.  



 

 

100

     Thi r d,  t he r esul t s of  t he st udy may benef i t  educat or s i n 

assessi ng i f  a s i gni f i cant  di f f er ence exi st s bet ween t he MI  and 

non- MI  appr oach t o i nst r uct i on when MI  i s  i mpl ement ed i nt o t he 

i nst r uct i on over  sever al  year s.   The dat a anal yzed f r om t he ANOVA 

di d not  r eveal  a st at i s t i cal l y  s i gni f i cant  di f f er ence bet ween t he 

t hi r d gr ade r eadi ng,  f our t h gr ade r eadi ng and f our t h gr ade 

mat hemat i cs.   The MI  t hi r d and f our t h gr ade st udent s 

par t i c i pat i ng i n t hi s st udy wer e among t he f i r s t  t o r ecei ve MI  

i nst r uct i on i n Geor gi a.  A st udy compl et ed af t er  t he f i nal  phase 

of  MI  i mpl ement at i on or  af t er  MI  had been i mpl ement ed f or  mor e 

t han t hr ee year s may have r ender ed di f f er ent  r esul t s.    

     I mpl i cat i ons der i ved f r om t he r esul t s of  t he st udy shoul d be 

guar dedl y consi der ed.   The r esul t s of  t hi s st udy shoul d be 

consi der ed pr el i mi nar y r esear ch and f ur t her  r esear ch shoul d be 

conduct ed.   The f ol l owi ng sect i on of f er s r ecommendat i ons f or  

f ur t her  r esear ch.     

Recommendat i ons f or  Fur t her  Resear ch 

     Recommendat i ons f or  f ur t her  st udy i ncl ude:  

     A r ecommendat i on f or  f ur t her  r esear ch i s  t o compl et e a 

s i mi l ar  st udy af t er  t he school s i n Fayet t e Count y have compl et ed 

t he l ast  phase of  MI  i mpl ement at i on over  a per i od of  at  l east  

t hr ee year s.   By r epl i cat i ng t he st udy t hr ee year s f r om now,  

r esul t s woul d be mor e concl usi ve i f  t he MI  appr oach has any 

st at i s t i cal l y  s i gni f i cant  ef f ect  on r eadi ng and mat hemat i cs 

achi evement  at  t he t hi r d and f our t h gr ade l evel s.  I n t hr ee year s,  

al l  of  t he t eacher s of  t he MI  school  woul d have f ul l y  i nt egr at ed 

MI .   Ther ef or e,  t he st udent s woul d have r ecei ved MI  i nst r uct i on 

f or  sever al  year s by t he t i me t hey r eached t he t hi r d and f our t h 

gr ades.   The school  woul d have al so had t i me t o f ul l y  i ncor por at e 
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al l  phases of  t he MI  appr oach t o assessment  and i nt egr at e MI  i n a 

mor e consi st ent  manner .   

     Anot her  r ecommendat i on i s  t o compl et e a compar i son st udy of  

l ower  gr ades,  el ement ar y,  and upper  gr ades,  mi ddl e school  and 

hi gh school ,  ut i l i z i ng t he MI  appr oach i n or der  t o r eveal  i f  any 

st at i s t i cal l y  s i gni f i cant  di f f er ences i n achi evement  woul d be 

r epor t ed f or  st udent s r ecei v i ng MI  over  a per i od of  sever al  

year s.   Thi s st udy di d not  i nvol ve st udent  par t i c i pant s at  t he 

mi ddl e school  or  hi gh school  l evel s.   I t  woul d be benef i c i al  f or  

educat or s t o be abl e t o assess i f  ut i l i z i ng MI  over  sever al  year s 

has any ef f ect  on st udent  achi evement .  

     A compar i son st udy coul d be conduct ed on t eacher  at t i t udes 

usi ng t he MI  or  non- MI  appr oach t o i nst r uct i on.   The cur r ent  

st udy di d not  consi der  t eacher  at t i t udes t owar d t he t ype of  

i nst r uct i onal  met hod used i n t he c l assr oom.   However ,  t he t eacher  

i nt er v i ews r eveal ed some bel i ef s hel d by t he MI  t eacher s on MI  

i mpl ement at i on.   The MI  t eacher s i n t hi s st udy wer e bot h ver y 

accept i ng of  i ncor por at i ng t he MI  appr oach i nt o t hei r  

i nst r uct i on.   However ,  i f  t eacher s of  t he MI  school  wer e f or ced 

t o i mpl ement  MI  i nt o t hei r  i nst r uct i on and t hey di d not  bel i eve 

i n t he MI  met hod,  di f f er ent  r esul t s may have been r eveal ed i n t he 

st udy.    

     A st udy of  t he r el at i onshi p bet ween t eacher  exper i ence and 

t he degr ee of  MI  i mpl ement at i on wi t hi n i nst r uct i on woul d be 

benef i c i al  t o educat or s.   The number  of  year s of  exper i ence hel d 

by t he MI  t eacher s was not  a consi der at i on f or  t hi s st udy.   

However ,  i f  t he i nst r uct i on of  MI  t eacher s wi t h l i t t l e t eachi ng 

exper i ence i s compar ed t o t he i nst r uct i on of  exper i enced MI  

t eacher s,  r esul t s woul d r eveal  i f  exper i enced t eacher s 
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i nst i nct i vel y pr ovi de MI  i nst r uct i on t o a hi gher  degr ee t han 

i nexper i enced t eacher s.  

     Anot her  r ecommendat i on i s  t o compl et e a compar i son st udy of  

t eacher s wi t h l engt hy,  f or mal  st af f  devel opment  i n MI  t heor y t o 

t hose t eacher s havi ng onl y a br i ef  i nt r oduct i on t o MI .   Such a 

st udy coul d be compl et ed t o compar e t he achi evement  scor es of  

st udent s t o det er mi ne i f  s t udent s t aught  by t eacher s wi t h 

ext ensi ve MI  st af f  devel opment  had st at i s t i cal l y  s i gni f i cant  

gai ns i n t est  scor es when compar ed t o st udent s t aught  by t eacher s 

who knew ver y l i t t l e about  t he MI  appr oach t o i nst r uct i on.  

     I t  woul d be benef i c i al  t o educat or s t o conduct  a s i mi l ar  

r esear ch st udy compar i ng t he achi evement  scor es of  st udent s wi t h 

l ear ni ng di sabi l i t i es who wer e t aught  by MI  t eacher s or  non- MI  

t eacher s.   Thi s st udy di d not  i nc l ude I TBS t est  scor es of  speci al  

educat i on st udent s.   However ,  i t  woul d be benef i c i al  f or  

educat or s t o be abl e t o anal yze t he achi evement  dat a of  st udent s 

wi t h l ear ni ng di sabi l i t i es when st udent s had MI  i mpl ement ed i nt o 

t hei r  i nst r uct i on i n or der  t o det er mi ne i f  t he MI  appr oach coul d 

pr omot e achi evement  f or  st udent s wi t h l ear ni ng di sabi l i t i es.   

     A f i nal  r ecommendat i on f or  f ur t her  r esear ch t hat  woul d al so 

be benef i c i al  t o educat or s woul d be a l ongi t udi nal  st udy 

f ol l owi ng st udent s who r ecei ved MI  i n el ement ar y school  and 

compar i ng t hei r  f ut ur e school  success t o st udent s who di d not  

r ecei ve MI  i nst r uct i on.   The MI  st udent s coul d be compar ed t o 

st udent s r ecei v i ng non- MI  appr oaches t o i nst r uct i on on i ndi cat or s 

such as dr opout  r at e,  t hose r ecei v i ng a hi gh school  di pl oma,  

t hose at t endi ng col l ege,  and st udent s compl et i ng a col l ege 

degr ee.   Such r esear ch coul d al so f ol l ow t he MI  st udent s t hr ough 

t hei r  pr of essi onal  l i ves t o not e i f  t ypes of  car eer  choi ces coul d 



 

 

103

be l i nked back t o t hei r  i nt el l i gence st r engt hs demonst r at ed i n 

el ement ar y school .   However ,  t he i nt ensi t y i n whi ch f ut ur e 

r esear cher s st udy t he ef f ect s of  t he MI  appr oach upon st udent  

achi evement  wi l l  be dependent  upon t he i nt er est  of  t he i ndi v i dual  

i n seeki ng t he r el evance of  i nnovat i ve i nst r uct i onal  met hods 

t ar get ed t o enhance t he academi c success of  st udent s.



 

104 

 

 

REFERENCES 

     A Pl us Educat i on Ref or m Act  of  2000,  17 Of f i c i al  Code of  

Geor gi a �� 20- 14- 26 & 20- 14- 41 ( 2000) .  

     Agost i n,  T.  M. ,  & Bai n,  S.  K.  ( 1997) .  Pr edi ct i ng ear l y 

school  success wi t h devel opment al  and soci al  sk i l l s  scr eener s.   

Psychol ogy i n t he School s,  34( 3) ,  219- 228.  

     Ar mst r ong,  T.  ( 1987) .  Descr i bi ng st r engt hs i n chi l dr en 

i dent i f i ed as “ l ear ni ng di sabl ed”  usi ng Howar d Gar dner ’ s t heor y 

of  mul t i pl e i nt el l i gences as an or gani z i ng f r amewor k ( Doct or al  

di sser t at i on,  Cal i f or ni a I nst i t ut e of  I nt egr al  St udi es,  1987) .   

Di sser t at i on Abst r act  I nt er nat i onal ,  48,  DA8725844.  

     Ar mst r ong,  T.  ( 1994) .  Mul t i pl e i nt el l i gences i n t he 

c l assr oom.   Al exandr i a,  VA:  Associ at i on f or  Super vi s i on  and 

Cur r i cul um Devel opment .  

      Bel l anca,  J. ,  Chapman,  C. ,  & Swar t z,  E.  ( 1997) .  Mul t i pl e 

assessment s f or  mul t i pl e i nt el l i gences.  Ar l i ngt on Hei ght s,  I L:  

I RI / SkyLi ght  Tr ai ni ng and Publ i shi ng,  I nc.  

     Bel t zman,  J.  ( 1994) .  A case st udy descr i bi ng t he appl i cat i on 

of  Howar d Gar dner ’ s t heor y of  mul t i pl e i nt el l i gences as appl i ed 

t o t he t eachi ng of  l ear ni ng di sabl ed st udent s.  ( Doct or al  

di sser t at i on)  

     Bezr uczko,  N.  ( 1997) .  Li nks bet ween chi l dr en’ s c l ay model s 

and school  achi evement .  ( ERI C Document  Repr oduct i on Ser vi ce No.  

ED 410 031)  

     Bol anos,  P.  ( 1990) .  Rest r uct ur i ng t he cur r i cul um.  Pr i nci pal ,  

69( 3) ,  13- 14.  



 

 

105

     Campbel l ,  D.  T. ,  & St anl ey,  J. C.  ( 1963) .  Exper i ment al  and 

quasi - exper i ment al  desi gn f or  r esear ch.  Bost on:  Hought on Mi f f l i n 

Co.  

     Campbel l ,  L. ,  & Campbel l ,  B.  ( 1999) .  Mul t i pl e i nt el l i gences 

and st udent  achi evement :   Success st or i es f r om si x school s.   

Al exandr i a,  VA:  Associ at i on f or  Super vi s i on and Cur r i cul um 

Devel opment .  

     Cat t el l ,  R.  B.  ( 1963) .   Theor y of  f l ui d and cr yst al l i zed 

i nt el l i gence:   A cr i t i cal  exper i ment .   Jour nal  of  Educat i onal  

Psychol ogy,  54( 1) .  1- 22.  

      Cat t el l ,  R.  B. ,  & Hor n,  J.  L.  ( 1965) .  Ref i nement  and t est  

of  t he t heor y of  f l ui d and cr yst al l i zed gener al  i nt el l i gences.   

Jour nal  of  Educat i onal  Psychol ogy,  57( 5) ,  253- 270.  

     Char l eswor t h,  W.  R.  ( 1976) .  I nt el l i gence as adapt i on:  An 

et hol ogi cal  appr oach.  Hi l l sdal e,  NJ:  Er l baum.  

     Checkl ey,  K.  ( 1997) .  The f i r s t  seven.  .  .  and t he ei ght h a 

conver sat i on wi t h Howar d Gar dner .  Educat i onal  Leader shi p,  55( 1) ,  

8- 13.  

     Chi ng,  J.  P.  ( 1996) .  Movi ng f r om a t eacher - gener at ed t o a 

l ear ner - gener at ed i nqui r y cur r i cul um wi t hi n a mul t i pl e ways of  

knowi ng f r amewor k:  I ssues and chal l enges.  ( Doct or al  di sser t at i on,  

I ndi ana Uni ver s i t y ,  1996) .  Di sser t at i on Abst r act s I nt er nat i onal ,  

57- 07A,  2829.    

     Cr eswel l ,  J .  W.  ( 1994) .  Resear ch desi gn:  Qual i t at i ve & 

quant i t at i ve appr oaches.  Thousand Oaks,  CA:  SAGE Publ i cat i ons,  

I nc.  

     Dr yden,  S.  ( 1992) .  The i mpact  of  i nst r ument al  musi c 

i nst r uct i on on t he academi c achi evement  of  f i f t h gr ade st udent s.  



 

 

106

For t  Hays St at e Uni ver s i t y .  ( ERI C Document  Repr oduct i on Ser vi ce 

No.  ED 368 634)  

     El l i ngson,  W. ,  Long E.  A. ,  & McCul l ough,  K.  L.  ( 1997) .   

I mpr ovi ng st udent  mot i vat i on t hr ough t he use of  var i ed 

i nst r uct i onal  and cur r i cul ar  adapt at i ons.  Chi cago,  I L:   Sai nt  

Xavi er  Uni ver s i t y .  ( ERI C Document  Repr oduct i on Ser vi ce No.  ED 412 

006)  

     Fogar t y,  R.  ( 1997) .  Br ai n compat i bl e c l assr ooms.  Ar l i ngt on 

Hei ght s,  I L:   SkyLi ght  Tr ai ni ng and Publ i shi ng,  I nc.  

     Gal t on,  F.  ( 1973) .   I nqui r i es i nt o human f acul t y and i t s  

devel opment  ( Rev.  ed. ) .  New Yor k,  NY:   AMS Pr ess I nc.  ( or i gi nal  

wor k publ i shed 1907 i n London)  

     Gar dner ,  H.  ( 1980) .  Ar t f ul  scr i bbl es:  The s i gni f i cance of  

chi l dr en’ s dr awi ngs.  New Yor k:  Basi c Books,  I nc.  

     Gar dner ,  H.  ( 1983) .  Fr ames of  mi nd.  New Yor k:   Basi c Books,  

I nc.  

     Gar dner ,  H.  ( 1993) .  Mul t i pl e i nt el l i gences:  The t heor y i n 

pr act i ce.  New Yor k:  Basi c Books.  

     Gar dner ,  H.  ( 1999) .  I nt el l i gence r ef r amed.  New Yor k:  Basi c 

Books.  

     Gar dner ,  H. ,  & Hat ch,  T.  ( 1990) .  Mul t i pl e i nt el l i gences go 

t o school :  Educat i on i mpl i cat i ons of  t he t heor y of  mul t i pl e 

i nt el l i gences ( Repor t  No.  4) .  New Yor k:  Cent er  f or  Technol ogy i n 

Educat i on.  ( ERI C Document  Repr oduct i on Ser vi ce No.  ED 324 366)  

     Gens,  P. ,  Pr ovance,  J. ,  VanDuyne,  K. ,  & Zi mmer man,  K.  

( 1998) .  The ef f ect s of  i nt egr at i ng a mul t i pl e i nt el l i gence based 

l anguage ar t s cur r i cul um on r eadi ng compr ehensi on of  f i r s t  and 

second gr ade st udent s.  Chi cago,  I L:  Sai nt  Xavi er  Uni ver s i t y .   

( ERI C Document  Repr oduct i on Ser vi ce No.  ED 420 840)  



 

 

107

     Gol eman,  D.  ( 1995) .  Emot i onal  i nt el l i gence.  New Yor k:   

Bant am Books.  

     Gui l f or d,  J.  P.  ( 1967) .   The nat ur e of  human i nt el l i gence.  

New Yor k:   McGr aw- Hi l l ,  I nc.  

     Hat ch,  T.  ( 1993) .  Fi ndi ng bet t er  ways t o put  t heor y i nt o 

pr act i ce.  Educat i onal  Hor i zons,  71( 4) ,  197- 202.  

     Hoer r ,  T.  R.  ( 1994a) .  How t he new ci t y school  appl i es t he 

mul t i pl e i nt el l i gences.  Educat i onal  Leader shi p,  52( 3) ,  29- 33.  

     Hoer r ,  T.  R.  ( 1994b) .  The mul t i pl e i nt el l i gence appr oach t o 

gi f t edness.  Cont empor ar y Educat i on,  66( 1) ,  32- 35.  

     Hoer r ,  T.  R.  ( 1997) .  New Ci t y School  1997- 1998.  ( Avai l abl e 

f r om New Ci t y School ,  5209 Wat er man,  St .  Loui s,  MO 63108)  

     Hear ne,  D. ,  & St one,  S.  ( 1995) .  Mul t i pl e i nt el l i gences and 

under achi evement :  Lessons f r om i ndi v i dual s wi t h l ear ni ng 

di sabi l i t i es.  Jour nal  of  Lear ni ng Di sabi l i t i es,  29,  439- 448.  

     Jensen,  A.  R.  ( 1998) .  The g f act or :  The sci ence of  ment al  

abi l i t y .  West por t ,  CN:  Pr aeger ,  Publ i sher s.  

      Kel st r om,  J.  M.  ( 1998) .  The unt apped power  of  musi c:   I t s  

r ol e i n t he cur r i cul um and i t s  ef f ect  on academi c achi evement .   

NASSP Bul l et i n,  82( 597) ,  34- 43.    

     Kor nhaber ,  M.  ( 1994) .  The t heor y of  mul t i pl e i nt el l i gences:   

Why and how school s use i t .  Unpubl i shed manuscr i pt ,  Har var d 

Uni ver s i t y .  

     Kuzni ewski ,  F. ,  Sander s,  M. ,  Smi t h,  G.  S. ,  Swanson,  S. ,  & 

Ur i ch,  C.  ( 1998) .  Usi ng mul t i pl e i nt el l i gences t o i ncr ease 

r eadi ng compr ehensi on i n engl i sh and mat hemat i cs.  Chi cago,  I L:  

Sai nt  Xavi er  Uni ver s i t y . ( ERI C Document  Repr oduct i on Ser vi ce No.  

ED 420 839)  



 

 

108

     Lazear ,  D.  ( 1991) .  Seven ways of  knowi ng.  Ar l i ngt on Hei ght s,  

I L:  I RI / SkyLi ght  Tr ai ni ng and Publ i shi ng,  I nc.  

     Lazear ,  D.  ( 1994) .  Mul t i pl e i nt el l i gence appr oaches t o 

assessment .  Tucson,  AZ:  Zephyr  Pr ess.  

     Lockwood,  A.  T.  ( 1993) .  Mul t i pl e i nt el l i gences t heor y i n 

act i on.  Madi son,  WI :  Wi sconsi n Cent er  f or  Educat i onal  Resear ch.  

( ERI C Document  Repr oduct i on Ser vi ce No.  ED 396 810)  

     Nei sser ,  U.  ( 1976) .  Gener al ,  academi c and ar t i f i c i al  

i nt el l i gence.  Hi l l sdal e,  NJ:  Er l baum.  

     Out i s,  J.  ( 1994) .  I mpr ovi ng mot i vat i on of  s i xt h gr ade musi c 

st udent s t hr ough cur r i cul um i nt er vent i on and t eachi ng pr act i ces.   

Chi cago,  I l l i noi s:  Sai nt  Xavi er  Uni ver s i t y .  ( ERI C Document  

Repr oduct i on Ser vi ce No.  402 214)  

     Rauscher ,  F.  ( 1993) .  Pi l ot  st udy i ndi cat es musi c t r ai ni ng of  

t hr ee- year - ol ds enhances speci f i c  spat i al  r easoni ng ski l l s .  

Unpubl i shed manuscr i pt .  Uni ver s i t y  of  Cal i f or ni a.  

     Rauscher ,  F. ,  Shaw,  G. ,  Levi ne,  L. ,  Ky,  K. ,  & Wr i ght ,  E.  

( 1994,  August ) .  Musi c and spat i al  t ask per f or mance:  A causal  

r el at i onshi p.  Paper  pr esent ed at  t he convent i on of  t he Amer i can 

Psychol ogi cal  Associ at i on,  Los Angel es,  CA.  

     Rot h,  K.  ( 1998) .  The nat ur al i s t  i nt el l i gence.  Ar l i ngt on 

Hei ght s,  I L:  SkyLi ght  Tr ai ni ng and Publ i shi ng,  I nc.  

     Sal ovey,  P. ,  & Mayer ,  J.  ( 1990) .   Emot i onal  i nt el l i gence 

i magi nat i on.  Cogni t i on and Per sonal i t y ,  9,  185- 211.  

     Sat t l er ,  J .  M.  ( 1992) .  Assessment  of  chi l dr en ( 3r d ed. ) .  San 

Di ego:  Jer ome M.  Sat t l er ,  Publ i sher .    

     Shavel son,  R.  J.  ( 1996) .  St at i s t i cal  r easoni ng f or  t he 

behavi or al  sc i ences ( 3r d ed. ) .  Needham Hei ght s,  MA:  Al l yn & Bacon.  



 

 

109

     Spear man,  C.  ( 1927) .  The abi l i t i es of  man:  Thei r  nat ur e and 

measur ement .  New Yor k:  Macmi l l an.  

     Spear man,  C.  ( 1970) .  The abi l i t es of  man.  New Yor k:   AMS 

Pr ess I nc.  ( Or i gi nal  wor k publ i shed i n London 1932)  

     Spear man,  C.  ( 1973) .  The nat ur e of  i nt el l i gence and t he 

pr i nci pl es of  cogni t i on.  New Yor k:  Ar no Pr ess I nc.  ( Or i gi nal  wor k 

publ i shed i n London 1923)  

     St er nber g,  R.  J.  ( 1985) .  Beyond I Q:  A t r i ar chi c t heor y of  

human i nt el l i gence.  Cambr i dge:  Cambr i dge Uni ver s i t y  Pr ess.  

     St er nber g,  R.  J.  ( 1988) .  The t r i ar chi c mi nd:   A new t heor y 

of  human i nt el l i gence.  New Yor k:  Vi k i ng Pengui n I nc.   

     St er nber g,  R.  J.  ( 1994) .  Ref or mi ng school  r ef or m:  Comment s 

on mul t i pl e i nt el l i gences—t he t heor y i n pr act i ce.  Teacher s 

Col l ege Recor d,  95( 4) ,  561- 569.  

     St er nber g,  R.  J.  ( 1996) .  Successf ul  i nt el l i gence.  New Yor k:   

Si mon and Schust er .  

     St er nber g,  R.  J.  ( 1997) .  Thi nki ng st y l es.  Cambr i dge 

Uni ver s i t y  Pr ess.  

     St er nber g,  R.  J. ,  & Wagner ,  R.  ( Eds. ) .  ( 1986) .  Pr act i cal  

i nt el l i gence.  Cambr i dge Uni ver s i t y  Pr ess.  

     Syl west er ,  R.  ( 1995) .  A cel ebr at i on of  neur ons.  Al exandr i a,  

VA:  Associ at i on f or  Super vi s i on and Cur r i cul um Devel opment .  

     Teel e,  S.  ( 1996) .  Redesi gni ng t he educat i onal  syst em t o 

enabl e al l  s t udent s t o succeed.  NASSP Bul l et i n,  80,  65- 75.  

     Teel e,  S.  ( 1994) .  The r el at i onshi p of  mul t i pl e i nt el l i gences 

t o t he i nst r uct i onal  pr ocess ( Doct or al  di sser t at i on,  Uni ver s i t y  

of  Cal i f or ni a Ri ver s i de) .  Di sser t at i on Abst r act s,  AAI 9501918.  

     Ter man,  L.  M.  ( 1916) .   The measur ement  of  i nt el l i gence.  

Cambr i dge,  MA:   The Ri ver s i de Pr ess.  



 

 

110

     Thomson,  G.  ( 1951) .  The f act or i al  anal ysi s of  human abi l i t y  

( 5t h ed. ) .  London:  Uni ver s i t y  of  London Pr ess.  

      Thor ndi ke,  E.  L.  ( 1949) .  Sel ect ed wr i t i ngs f r om 

connect i oni st s ’ s psychol ogy.   New Yor k:  Gr eenwood Pr ess.  

      Val i di t y  I nf or mat i on f or  t he I owa Test s of  Basi c Ski l l s  

( I TBS)  and I owa Test s of  Educat i onal  Devel opment  ( I TED) .  ( 1992) .  

I t asca,  I L:  The Ri ver s i de Publ i shi ng Company.  

     Wechsl er ,  D.  ( 1958) .  The measur ement  and appr ai sal  of  adul t  

i nt el l i gence ( 4t h ed. ) .  Bal t i mor e:  Wi l l i ams and Wi l k i ns.  

     Wel l er ,  L.  D.  ( 1999) .  Qual i t y  mi ddl e school  l eader shi p:  

El even cent r al  sk i l l  ar eas.  Lancast er ,  PA:  Technomi c Publ i shi ng 

Company,  I nc.  

     West er hol d,  S.  P.  ( 1998) .  Bodi es and br ai ns i n mot i on.   

Gi f t ed Chi l d Today,  21( 1) ,  16- 19,  47.  

     Whal en,  S.  P. ,  & Csi kszent mi hal y i ,  M.  ( 1991) .  Put t i ng f l ow 

t heor y i nt o educat i onal  pr act i ce:   The key school ’ s  f l ow 

act i v i t i es r oom.  Repor t  t o t he Bent on Cent er  f or  Cur r i cul um and 

I nst r uct i on,  Uni ver s i t y  of  Chi cago.  ( ERI C Document  Repr oduct i on 

Ser vi ce No.  ED 338 381)  

     Wi ggi ns,  G.  ( 1992) .  Cr eat i ng t est s wor t h t aki ng.  Educat i onal  

Leader shi p,  49( 8) ,  26- 33.  

     Wol f ,  T.  H.  ( 1973) .  Al f r ed Bi net .  Chi cago:  Uni ver s i t y  of  

Chi cago Pr ess.



 

111 

 

 

APPENDI X A 

    I NTERVI EW GUI DES FOR 

MULTI PLE I NTELLI GENCES I N ELEMENTARY SCHOOL CLASSROOMS AND 

STUDENT ACHI EVEMENT 

Teacher  I nt er v i ew For m 

I .   I nt r oduct i on:  

• Thank you f or  al l owi ng me t o i nt er v i ew you t oday.  
• I  woul d l i ke t o t ape t hi s conver sat i on.   Anyt hi ng you say wi l l  

be kept  conf i dent i al .  
• My name i s Pam Gr een and I  am compl et i ng t hi s i nt er v i ew as 

par t  of  my doct or al  st udy.  
• The pur pose of  t he st udy i s  t o i dent i f y  i f / how mul t i pl e 

i nt el l i gences ar e bei ng i ncor por at ed i nt o t he cur r i cul um at  
t he el ement ar y school  l evel  and t o st udy t he af f ect s t hat  MI  
has on st udent  achi evement .  

• Do you have any quest i ons? 
•  

I I .   Backgr ound I nf or mat i on 

1.  How many year s have you been a t eacher ? 
2.  How many year s have you t aught  at  t hi s school ? 
3.  What  gr ade/ subj ect  mat t er  do you t each? 
4.  How many st udent s ar e i n your  c l ass? 

 

I I I .   Adopt i on of  MI  

 5.  What  t ypes of  cur r i cul um appr oaches or  met hodol ogi es                    
 do you ut i l i ze dur i ng your  i nst r uct i on? 

   6.  Have you hear d of  t he mul t i pl e i nt el l i gences   
      appr oach t o i nst r uct i on? 
   7.  I f  yes,  how di d you f i r s t  hear  of  MI ? 
   8.  Have you adopt ed t he pr i nci pl es of  MI  i nt o    
      i nst r uct i on? 
   9.  I f  yes,  f or  how l ong? 
  10.  What  st eps or  act i v i t i es do you under t ake i n or der     
      t o i mpl ement  t he t heor y of  MI ? 
  11.  What  k i nds of  t hi ngs do you do i n or der  t o use a    
      r ange of  t he i nt el l i gences? 
  12.  How do you bel i eve t he MI  appr oach di f f er s f r om t he     
      t r adi t i onal  appr oach? 
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I V.   Ut i l i zat i on of  MI / Tr adi t i onal  Appr oaches 

  13.   What  woul d you l i ke me t o not i ce dur i ng t he    
       obser vat i ons? 
  14.   What  act i v i t i es wi l l  I  see i n your  c l assr oom? 
 
  For  MI  Cl assr ooms Onl y:  

  15.   Has MI  af f ect ed your  i nst r uct i on,  t he cur r i cul um,    
       and assessment ?  I f  so,  how?   
  16.   Ar e t hese act i v i t i es di f f er ent  t han bef or e you began    
       us i ng MI ?  I f  so,  how? 
  17.   Have you not i ced any changes i n t he st udent s?  I f       
       yes,   what  t ypes of  changes? 
  18.   Has MI  af f ect ed par ent al  i nt er act i ons?  I f  so,  how? 

 

  Concl udi ng Comment s:  

  19.   I s  t her e anyt hi ng el se you woul d l i ke f or  me t o know  
       r egar di ng your  c l assr oom and t he ut i l i zat i on of  t he    
       MI / t r adi t i onal  appr oach? 
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I NTERVI EW GUI DES FOR 

MULTI PLE I NTELLI GENCES I N ELEMENTARY SCHOOL CLASSROOMS AND 

STUDENT ACHI EVEMENT 

Pr i nci pal  I nt er v i ew For m 

    I .   I nt r oduct i on:  

• Thank you f or  al l owi ng me t o i nt er v i ew you t oday.  
• I  woul d l i ke t o t ape t hi s conver sat i on.   Anyt hi ng you say wi l l  

be kept  conf i dent i al .  
• My name i s Pam Gr een and I  am compl et i ng t hi s i nt er v i ew as 

par t  of  my doct or al  st udy.  
• The pur pose of  t he st udy i s  t o i dent i f y  i f / how mul t i pl e 

i nt el l i gences ar e bei ng i ncor por at ed i nt o t he cur r i cul um at  
t he el ement ar y school  l evel  and t o st udy t he af f ect s t hat  MI  
has on st udent  achi evement .  

 

    I I .   Backgr ound I nf or mat i on 

1.  How l ong have you been a pr i nci pal ? 
2.  How l ong have you been an admi ni st r at or  at  t hi s school ? 
3.  What  gr ade l evel s ar e r epr esent ed i n your  school ? 
4.  What  i s  t he t ot al  s t udent  enr ol l ment  of  your  school ? 
5.  Woul d you pr ovi de a br i ef  pr of i l e of  t he st udent  body? 
6.  Woul d you pr ovi de a br i ef  pr of i l e of  t he sur r oundi ng communi t y 

t hat  you ser ve? 
 

 I I I .   Adopt i on 

7.   What  t ypes of  cur r i cul um appr oaches or  met hodol ogi es   
    do your  t eacher s ut i l i ze dur i ng t he i nst r uct i onal     
    pr ocess? 
8.   Have you hear d of  t he mul t i pl e i nt el l i gences appr oach    
    t o i nst r uct i on? 
9.   I f  yes,  how di d you f i r s t  hear  of  MI ? 
10.  Have you adopt ed t he pr i nci pl es of  MI  i nt o your          
    school ? 
11.  I f  yes,  f or  how l ong has t hi s been i mpl ement ed? 
12.  I f  you have i mpl ement ed MI ,  what  st eps or   
    act i v i t i es have you t aken i n your  school  i n or der    
    t o i mpl ement  t he t heor y of  MI ?   
13.  What  k i nds of  t hi ngs does your  school  do i n or der  
    t o ut i l i ze a r ange of  t he i nt el l i gences? 
14.  How do you bel i eve t he MI  appr oach di f f er s f r om            
    t he t r adi t i onal  appr oach? 

 

          I V.   Ut i l i zat i on of  MI / Tr adi t i onal  Appr oaches 

15.   What  woul d you l i ke me t o not i ce dur i ng t he    
     obser vat i ons? 
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16.   What  t ypes of  act i v i t i es wi l l  I  obser ve dur i ng        
     i nst r uct i on? 

 

For  MI  School s Onl y:  

17.   Have t her e been any changes i n t he i nst r uct i onal     
     pr ocess,  cur r i cul um,  or  assessment  s i nce MI  has   
     been i mpl ement ed wi t hi n your  school ? 
18.   What  do you bel i eve I  wi l l  see t hat  wi l l  t el l  me   
     t hat  MI  i s  bei ng i ncor por at ed i nt o t he cur r i cul um? 
19.   How ar e t hese act i v i t i es di f f er ent  t han bef or e MI    
     was i mpl ement ed? 
20.   Has MI  af f ect ed par ent al  i nt er act i ons?  I f  so,     
     how? 

 

  Concl udi ng Comment s:  

21.   I s  t her e anyt hi ng el se you woul d l i ke f or  me t o    
           know r egar di ng your  school  and t he ut i l i zat i on of    
           t he MI / t r adi t i onal  appr oach?



 

115 

 
 

APPENDI X B 

     E- MAI L CORRESPONDENCE 
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APPENDI X C 
 

MULTI PLE I NTELLI GENCES CHECKLI STS 

�
Ver bal - Li ngui st i c  

 

School Code______ 
Class Code  ______ 

 

���������������������������������������������������������������������	�
��

��������������������������������������
�������������������������������������������������	�
��

��������������������������������������
�������������������������������������������������	�
��

��������������������������������������
�������������������������������������������������	�
��

��������������������������������������
������������

���
�������������	�
��

���
����������������
�����������������
��������������������
��
����
�������������	�
��

���
����������������
�����������������
��������������������
��
����
�������������	�
��

���
����������������
�����������������
��������������������
��
����
�������������	�
��

���
����������������
�����������������
��������������������
��
�����

   
 
Written: 
Stories 

    

 
Essays 

 

    

 
Poetry 

 

    

 
Journals 

 

    

 
Word 
Processing 

 

    

 
 

Publishing 

    

Listening 
Activities: 
 
Audio Tapes 
 

    
 

 

 
Class 
Presentation 

    

Verbal: 
 

 Humor 

    

 
Speeches 
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Storytelling 
 

 
Reading 
Aloud 

  
 

   
 

 
Debates 

    

 
Discussions 

 

    

Visual: 
 

Reading 
 

    

 
Word 
Puzzles 

 

    

Worksheets 
a.Teacher    
  Created 
b. Student    
   Created 

    

 
Researching 

 

    

            Additional Comments: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����

����
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Musi cal - Rhyt hmi c 
 

School Code______ 
Class Code  ______ 

 

��������������������������������������������	�
��

��������������������������������������������������	�
��

��������������������������������������������������	�
��

��������������������������������������������������	�
��

����������������������������������������
������������������������������������������
������������������������������������������
������������������������������������������
������������

���
������������	�
��

����
������������	�
��

����
������������	�
��

����
������������	�
��

���
�������
�������
�������
����������������
�������������������
��������������������
��
�����������������
�������������������
��������������������
��
�����������������
�������������������
��������������������
��
�����������������
�������������������
��������������������
��
������ 

 
Uses 
Songs: 
Jingles 

 

    

 
Choral 
Readings 

    

Singing 
 

 

    

Humming 
 

 

    

Whistling 
 

 

    

Rap 
 
 

    

Other 
 

 

    

Plays 
Music: 
Instruments 

 

    

Background 
Sounds 

 

    

As a group 
 

 

    

Listening 
Appreciation 

 

    

Performances 
 

    

Creates 
Music: 
Rhythmic 
Patterns 

 

    

Compositions 
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Musical 
Concepts: 
Analyzes 
musical 
structures 

 

    

Illustrates 
With sound 
 

    

Utilizes 
Musical 
Software 

    

 
Additional Comments: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
����
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����
Logi cal - Mat hemat i cal  

 

School Code______ 
Class Code  ______ 

 

��������������������������������������������������	�
��

������������������������������������
��������������������������������������������������	�
��

������������������������������������
��������������������������������������������������	�
��

������������������������������������
��������������������������������������������������	�
��

������������������������������������
����

���
���������
���������
���������
�����������������	�
��

������������	�
��

������������	�
��

������������	�
��

���
�������
�������
�������
�����������������
������������������
�����������������
��
�������������
������������������
�����������������
��
�������������
������������������
�����������������
��
�������������
������������������
�����������������
��
�����

������������������������������������
 
Calculation 
Processes 
 

    

 
Logical Analysis 
 

 

    

 
Pattern 
games/codes 

 

    

 
 
Probabilities 

 

    

 
Scientific 
Demon-strations 

 

    

 
Classifying 

 
 

    

 
Categorizing 

 
 

    

 
Logical Problem 
Solving 

 
 

    

 
Higher-Order 
Reasoning 

 
 

    

 
Logic/ 
Rational 
Exercises 
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Computer 
Programming 

 

  
  Additional Comments: 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

����
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Bodi l y- Ki nest het i c  

 

School Code______ 
Class Code  ______ 

 

��������������������������������������������������	�
��

�������������������������������������
����������������������������������������������������������	�
��

�������������������������������������
����������������������������������������������������������	�
��

�������������������������������������
����������������������������������������������������������	�
��

�������������������������������������
������������

���
����������������	�
��

����
����������������	�
��

����
����������������	�
��

����
����������������	�
��

���
�������
�������
�������
������������������
�����������������
������������������
��
��������������
�����������������
������������������
��
��������������
�����������������
������������������
��
��������������
�����������������
������������������
��
�����
 

 
Charades 

 

    

 
Pantomiming 

 

    

 
Dramatization 

 

    

 
Dance 

 

    

 
Physical 
Exercises/ 
Activities 

 

    

 
Skill 
Demonstra-
tions 

 

    

 
Sports 

 

    

 
Games 

 

    

 
Field Trips 

 

    

 
Tactile 
Materials/ 
Experiences 

 

    

 
Activities with 
Body Language 

 

    

 
Classroom 
Theater 
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Puppets 

 

    

 
              Additional Comments: 
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I nt er per sonal  
 

School Code______ 
Class Code  ______ 

������������������������������������������������	�
��

����������������������������������������
��������������������������������������������������������	�
��

����������������������������������������
��������������������������������������������������������	�
��

����������������������������������������
��������������������������������������������������������	�
��

����������������������������������������
��������

���
�����������������
�����������������
�����������������
���������������	�
��

��	�
��

��	�
��

��	�
��

���
�������
�������
�������
����������������
�������������������
��������������������
��
������������
�������������������
��������������������
��
������������
�������������������
��������������������
��
������������
�������������������
��������������������
��
�����
���� 

 
Encourages 
group tasks 

 

   

 
Conversation 
allowed 

 

   

 
Debates 
 

 

   

 
 
Collages 

 

   

 
 
Murals 

 

   

 
Round Robin 
Activities 

 

   

 
Teaching 
Others 
Encouraged 

 

   

 
 
Interviewing 

 

   

 
Group 
Brainstorming 

 

   

 
Conflict 
Mediation 
 

   

 
Board Games 
 

   

 
Peer Sharing 
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Giving/ 
Receiving 
Feedback 

   

 
Additional Comments: 
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I nt r aper sonal  

����
 School Code______ 
Class Code  ______ 

��������������������������������������������������	�
��

����������������������������������������
������������������������������������������������������	�
��

����������������������������������������
������������������������������������������������������	�
��

����������������������������������������
������������������������������������������������������	�
��

����������������������������������������
��������

���
��������������	�
��

����
��������������	�
��

����
��������������	�
��

����
��������������	�
��

���
�������
�������
�������
����������������
�������������������
���������������������
��
������������
�������������������
���������������������
��
������������
�������������������
���������������������
��
������������
�������������������
���������������������
��
�����

����
 

Independent 
Study 

 

    

 
Journal 
Writing 

 

    

 
Self-
Assessments 

 

    

 
Personal 
Goal 
Emphasis 

 

    

 
Higher-
Order 
Thinking 
Questions 

 

    

 
Personal 
Applications 

 

    

 
Individual 
Projects 

 

    

 
 
Reflections 
Periods 
 
 

 
 

   

 
Free Choice 
Time 
 

 

    

              Additional Comments: 
 

�
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Vi sual - Spat i al  

����
 School Code______ 
Class Code  ______ 

�����������������������������������������������	�
��

�������������������������������������
�������������������������������������������������������	�
��

�������������������������������������
�������������������������������������������������������	�
��

�������������������������������������
�������������������������������������������������������	�
��

�������������������������������������
��������

���
�������������	�
��

����
�������������	�
��

����
�������������	�
��

����
�������������	�
��

���
�������
�������
�������
������������������
���������������
���������������������
��
��������������
���������������
���������������������
��
��������������
���������������
���������������������
��
��������������
���������������
���������������������
��
�����

�
Graphic 
Representa-
tions: 
Drawing 

� � � �

 
 
Painting 

 

    

 
 
Sketching 

 

    

 
 
Illustrating 

 

    

 
 
Cartooning 

 

    

 
 
Models 

 

    

 
 
Posters 

 

    

 
 
Mapping 

 

    

 
 
Diagrams 

 

    

 
 
Optical Illusions 

 

    

 
 
Doodling 
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Murals 
 

    

Other 
Representa-
tions: 
 
Sculpting 

 

    

 
 

Puzzles 
 

    

 
Video Recording 

 

    

 
Photography 

 

    

 
Manipulative  
Demonstrations 

 

    

 
Visual Thinking 
Exercises 

 

    

 
Computer 
Software for 
Drawing/ 
Painting/Designs 

    

 
Additional Comments: 
 
 
 
 
 
 
 

 
 
 
 
 
 
����
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Nat ur al i s t i c 

����
  School Code______ 
  Class Code  ______ 

��������������������������������������������	�
��

����������������������������������������
���������������������������������������������������	�
��

����������������������������������������
���������������������������������������������������	�
��

����������������������������������������
���������������������������������������������������	�
��

����������������������������������������
�����������

�������
����������	�
��

����
����������	�
��

����
����������	�
��

����
����������	�
��

���
�������
�������
�������
����������������
�������������������
���������������������
��
������������
�������������������
���������������������
��
������������
�������������������
���������������������
��
������������
�������������������
���������������������
��
�����

����
 
Discovering 
Patterns of 
nature 
 

���� ���� ���� ����

 
Caring for 
plants/ 
Animals 
 

���� ���� ���� ����

 
Conservation 

 
 

���� ���� ���� ����

 
Exploring 

 
 

���� ���� ���� ����

 
Labs 

 
 

���� ���� ���� ����

 
Nature 
Encounters 

 

���� ���� ���� ����

 
Nature 
Observations 

 

���� ���� ���� ����

 
Nature 
simulations 

 

���� ���� ���� ����

 
Species 
classification 

 

���� ���� ���� ����

 
Sensory 
simulations 

 

���� ���� ���� ����

 
Collecting 
 

 

���� ���� ���� ����
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Identifying 
plants/animals 

 

���� ���� ���� ����

  
Additional Comments:



 

133 

 

 

APPENDI X D 

CONSENT FORMS 
 

Par ent al  Consent  For m 
 

     I  agr ee t o al l ow my chi l d ________________________  
t o t ake par t  i n a st udy t i t l ed Multiple Intelligences 
in Elementary Classrooms and Student Achievement,  
whi ch i s bei ng conduct ed by Pamel a L.  Gr een,  ( hp)  770-
479- 5514 or  ( wp)  770- 479- 3978,  under  t he di r ect i on of  
Dr .  Davi d Wel l er ,  Depar t ment  of  Educat i onal  
Leader shi p,  Uni ver si t y of  Geor gi a,  706- 542- 3343.   I  do 
not  have t o al l ow my chi l d t o t ake par t  i n t hi s st udy.   
I  and my chi l d can st op t aki ng par t  at  any t i me 
wi t hout  gi v i ng a r eason,  and wi t hout  penal t y.   I  can 
ask t o have i nf or mat i on r el at ed t o my chi l d r et ur ned 
t o me,  r emoved f r om t he r esear ch r ecor ds,  or  
dest r oyed.  
 
     The r eason f or  t he r esear ch i s t o obser ve 
el ement ar y school  c l assr ooms i mpl ement i ng t he mul t i pl e 
i nt el l i gences ( MI )  appr oach t o i nst r uct i on and t o 
compar e t hem t o c l assr ooms t hat  ar e t r adi t i onal  i n 
t hei r  i nst r uct i onal  appr oach.   St udent s i n t hi r d and 
f our t h gr ades who at t end cl assr ooms wher e MI  has been 
i ncor por at ed i nt o t he i nst r uct i on wi l l  have t hei r  
achi evement  t est  scor es f r om t he I owa Test  of  Basi c 
Ski l l s  ( I TBS)  compar ed t o mat ched st udent s i n t hi r d 
and f our t h gr ades whom have had a t r adi t i onal  appr oach 
t o i nst r uct i on.   The r esear cher  has al r eady r ecei ved 
per mi ssi on f r om t he school ’ s pr i nci pal  and cl assr oom 
t eacher  t o obser ve my chi l d’ s c l assr oom f or  one week.   
Fur t her mor e,  t he r esear cher  i s al so aski ng f or  my 
consent  t o v i ew my chi l d’ s per manent  r ecor d i n or der  
t o det ect  wher e my chi l d has at t ended school ,  i n an MI  
or  t r adi t i onal  school ,  and t o obt ai n achi evement  t est  
scor e dat a f r om t he 1998- 1999 and 1999- 2000 I TBS.   I t  
i s  my under st andi ng t hat  al l  i nf or mat i on r el at i ng t o 
my chi l d wi l l  be kept  conf i dent i al .  
 
     Al t hough I  wi l l  not  benef i t  di r ect l y f r om t hi s 
r esear ch,  al l owi ng t he r esear cher  t o v i ew per manent  
f i l e t est  scor e dat a may l ead t o i nf or mat i on t hat  



 

 

134

coul d i ndi r ect l y benef i t  school s i n choosi ng t he most  
ef f ect i ve t ype of  i nst r uct i onal  appr oach t o use i n 
c l assr ooms.  

 
     The pr ocedur es ar e as f ol l ows:  ( 1)  t he r esear cher  
wi l l  be obser vi ng my chi l d’ s c l assr oom f or  one week.   
Dur i ng t hi s t i me,  t he r esear cher  wi l l  s i t  qui et l y i n 
t he r oom and wi l l  not  i nt er act  wi t h t he st udent s and,  
( 2)  t he r esear cher  wi l l  v i ew my st udent ’ s per manent  
f i l e i nf or mat i on t o det ect  wher e my chi l d has at t ended 
school  and t o obt ai n achi evement  t est  scor e dat a f r om 
t he 1998- 1999 and 1999- 2000 I TBS.  No di scomf or t s or  
st r esses ar e expect ed.   No r i sks ar e expect ed.  
 
     Any i nf or mat i on t hat  i s obt ai ned i n connect i on 
wi t h t hi s st udy,  and t hat  can be i dent i f i ed as my 
chi l d,  wi l l  r emai n conf i dent i al  and wi l l  be di scl osed 
onl y wi t h my per mi ssi on or  as r equi r ed by l aw.  I f  
i nf or mat i on about  my chi l d i s publ i shed,  i t  wi l l  be 
wr i t t en i n a way t hat  my chi l d cannot  be r ecogni zed.  
I n or der  t o keep my chi l d’ s i nf or mat i on conf i dent i al ,  
t he i dent i t y of  my chi l d wi l l  be coded and al l  dat a 
wi l l  be kept  i n a secur ed,  l i mi t ed access l ocat i on.  
The mast er  l i s t  i dent i f y i ng my chi l d wi t h hi s/ her  code 
wi l l  onl y be seen by t he r esear cher  and wi l l  be kept  
i n a saf e.   
 
     The r esear cher  wi l l  answer  any f ur t her  quest i ons 
about  t he r esear ch,  now or  dur i ng t he cour se of  t he 
pr oj ect ,  and can be r eached by t el ephone at  ( hp)  770-
479- 5514 or  ( wp)  770- 479- 3978.   I  under st and t he 
pr ocedur es descr i bed above.   My quest i ons have been 
answer ed t o my sat i sf act i on,  and I  agr ee t o 
par t i c i pat e i n t hi s st udy.   I  have been gi ven a copy 
of  t hi s f or m.  

     ___________________________     
Si gnat ur e of  Resear cher      Dat e         

________________________________ 
Si gnat ur e of  Par ent  or  Guar di an    Dat e 
 

     Pl ease si gn bot h copi es of  t hi s f or m.   Keep one and               
     r et ur n t he ot her  t o school  f or  t he i nvest i gat or .  
 
     For  quest i ons or  pr obl ems about  your  r i ght s pl ease cal l  or  wr i t e:    

Ms.   Jul i a D.  Al exander ,  Human Subj ect s Of f i ce,  Uni ver s i t y  of  
Geor gi a,  606A Boyd Gr aduat e St udi es Resear ch Cent er ,  At hens,  
Geor gi a 30602- 7411;  Tel ephone ( 706)  542- 6514;  E- Mai l  Addr ess 
I RB@uga. edu.  
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Teacher  Consent  For m 

 
              I  agr ee t o t ake par t  i n a st udy t i t l ed Multiple 
Intelligences in Elementary Classrooms and Student 
Achievement,  whi ch i s bei ng conduct ed by Pamel a L.  
Gr een,  ( hp)  770- 479- 5514 or  ( wp)  770- 479- 3978,  under  
t he di r ect i on of  Dr .  Davi d Wel l er ,  Depar t ment  of  
Educat i onal  Leader shi p,  Uni ver si t y of  Geor gi a,  706-
542- 3343.   I  do not  have t o t ake par t  i n t hi s st udy.   
I  can st op t aki ng par t  at  any t i me wi t hout  gi v i ng a 
r eason,  and wi t hout  penal t y.   I  can ask t o have 
i nf or mat i on r el at ed t o me r et ur ned t o me,  r emoved f r om 
t he r esear ch r ecor ds,  or  dest r oyed.  
 
     The r eason f or  t he r esear ch i s t o obser ve 
el ement ar y school  c l assr ooms i mpl ement i ng t he mul t i pl e 
i nt el l i gences ( MI )  appr oach t o i nst r uct i on and t o 
compar e t hem t o c l assr ooms t hat  ar e t r adi t i onal  i n 
t hei r  i nst r uct i onal  appr oach.   St udent s i n t hi r d and 
f our t h gr ades who at t end cl assr ooms wher e MI  has been 
i ncor por at ed i nt o t he i nst r uct i on wi l l  have t hei r  
achi evement  t est  scor es f r om t he I owa Test  of  Basi c 
Ski l l s  ( I TBS)  compar ed t o mat ched st udent s i n t hi r d 
and f our t h gr ades whom have had a t r adi t i onal  appr oach 
t o i nst r uct i on.  
   
     I  gi ve consent  f or  t he r esear cher  t o obser ve my 
cl assr oom f or  one week.   I t  i s  my under st andi ng t hat  
dur i ng t hese obser vat i ons,  t he r esear cher  wi l l  s i t  
qui et l y i n t he r oom and wi l l  not  i nt er act  wi t h t he 
st udent s i n my cl ass.  
 
     I  f ur t her  under st and t hat  I  wi l l  be i nt er vi ewed 
by t he r esear cher  and wi l l  have t o gi ve my consent  i n 
or der  f or  my answer s t o be t ape r ecor ded.   I  
under st and t hat  onl y t he r esear cher  wi l l  be usi ng a 
casset t e t ape f or  pur poses of  her  st udy and t hat  t he 
t ape wi l l  be secur ed by her .   I t  i s  my under st andi ng 
t hat  no one ot her  t han t he r esear cher  wi l l  l i s t en t o 
t hi s t aped i nt er vi ew and t hat  t he t ape wi l l  be 
pr oper l y l abel ed,  secur ed by her ,  and er ased af t er  
t hr ee year s.    
 
     Fur t her mor e,  I  under st and t hat  t he r esear cher  may 
make copi es of  my l esson pl ans i n or der  t o anal yze 
what  t ypes of  act i v i t i es I  am usi ng dur i ng 
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i nst r uct i on.   I t  i s  my under st andi ng t hat  no one ot her  
t han t he r esear cher  wi l l  be v i ewi ng/ copyi ng my l esson 
pl ans and t hat  t hese document s wi l l  be secur ed by her .  

 
     Al t hough I  wi l l  not  benef i t  di r ect l y f r om t hi s 
r esear ch,  al l owi ng t he r esear cher  t o obser ve my 
cl assr oom act i v i t i es coul d i ndi r ect l y benef i t  school s 
i n choosi ng an ef f ect i ve t ype of  i nst r uct i onal  
appr oach t o use i n c l assr ooms.   No di scomf or t s or  
st r esses ar e expect ed.   No r i sks ar e expect ed.  
 
     Any i nf or mat i on t hat  i s obt ai ned i n connect i on 
wi t h t hi s st udy,  and t hat  can be i dent i f i ed as me,  
wi l l  r emai n conf i dent i al  and wi l l  be di scl osed onl y 
wi t h my per mi ssi on or  as r equi r ed by l aw.  I f  
i nf or mat i on about  me i s publ i shed,  i t  wi l l  be wr i t t en 
i n a way t hat  I  cannot  be r ecogni zed.  I n or der  t o keep 
my i nf or mat i on conf i dent i al ,  my i dent i t y wi l l  be coded 
and al l  dat a wi l l  be kept  i n a secur ed,  l i mi t ed access 
l ocat i on.  The mast er  l i s t  i dent i f y i ng my name wi t h a 
code wi l l  onl y be seen by t he r esear cher  and wi l l  be 
kept  i n a saf e.   
 
     The r esear cher  wi l l  answer  any f ur t her  quest i ons 
about  t he r esear ch,  now or  dur i ng t he cour se of  t he 
pr oj ect ,  and can be r eached by t el ephone at  ( hp)  770-
479- 5514 or   
( wp)  770- 479- 3978.  
 
     I  under st and t he pr ocedur es descr i bed above.   My 
quest i ons have been answer ed t o my sat i sf act i on,  and I  
agr ee t o par t i c i pat e i n t hi s st udy.   I  have been gi ven 
a copy of  t hi s f or m.  

     ___________________________     
Si gnat ur e of  Resear cher      Dat e         

     ___________________________ 
Si gnat ur e of  Teacher         Dat e 

      
     Pl ease si gn bot h copi es of  t hi s f or m.   Keep one and      
     r et ur n t he ot her  t o school  f or  t he i nvest i gat or .  

 
For questions or problems about your rights please call or write:   
Ms.  Julia D. Alexander, Human Subjects Office, University of Georgia, 606A Boyd Graduate 
Studies Research Center, Athens, Georgia 30602-7411; Telephone (706) 542-6514; E-Mail 
Address I RB@uga. edu. 
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Admi ni st r at or  Consent  For m 
 

              I  agr ee t o t ake par t  i n a st udy t i t l ed Multiple 
Intelligences in Elementary Classrooms and Student 
Achievement,  whi ch i s bei ng conduct ed by Pamel a L.  
Gr een,  ( hp)  770- 479- 5514 or  ( wp)  770- 479- 3978,  under  
t he di r ect i on of  Dr .  Davi d Wel l er ,  Depar t ment  of  
Educat i onal  Leader shi p,  Uni ver si t y of  Geor gi a,  706-
542- 3343.   I  do not  have t o t ake par t  i n t hi s st udy.   
I  can st op t aki ng par t  at  any t i me wi t hout  gi v i ng a 
r eason,  and wi t hout  penal t y.   I  can ask t o have 
i nf or mat i on r el at ed t o me r et ur ned t o me,  r emoved f r om 
t he r esear ch r ecor ds,  or  dest r oyed.  
 
     The r eason f or  t he r esear ch i s t o obser ve 
el ement ar y school  c l assr ooms i mpl ement i ng t he mul t i pl e 
i nt el l i gences ( MI )  appr oach t o i nst r uct i on and t o 
compar e t hem t o c l assr ooms t hat  ar e t r adi t i onal  i n 
t hei r  i nst r uct i onal  appr oach.   St udent s i n t hi r d and 
f our t h gr ades who at t end cl assr ooms wher e MI  has been 
i ncor por at ed i nt o t he i nst r uct i on wi l l  have t hei r  
achi evement  t est  scor es f r om t he I owa Test  of  Basi c 
Ski l l s  ( I TBS)  compar ed t o mat ched st udent s i n t hi r d 
and f our t h gr ades whom have had a t r adi t i onal  appr oach 
t o i nst r uct i on.  
   
     I  gi ve consent  f or  t he r esear cher  t o obser ve 
speci f i ed c l assr ooms f or  one week.   I t  i s  my 
under st andi ng t hat  dur i ng t hese obser vat i ons,  t he 
r esear cher  wi l l  s i t  qui et l y i n t he r oom and wi l l  not  
i nt er act  wi t h t he st udent s i n t hese cl asses.  
  
     I t  i s  al so my under st andi ng t hat  t he r esear cher  
wi l l  v i ew t he per manent  r ecor ds of  t he sel ect ed t hi r d 
and f i f t h gr ade st udent s.   I  under st and t hat  she must  
r ecei ve par ent al  consent  bef or e bei ng al l owed t o v i ew 
t hese r ecor ds.   The onl y i nf or mat i on t hat  t he 
r esear cher  wi l l  be al l owed t o v i ew i s:   ( 1)  The number  
of  year s i n at t endance at  t he school ,  and ( 2)  
i nf or mat i on f r om t he I owa Test  of  Basi c Ski l l s  f or  t he 
st udent s i n t he obser ved cl assr ooms f or  t he year s 
1998- 1999 and 1999- 2000.  
 
     I  f ur t her  under st and t hat  I  wi l l  be i nt er vi ewed 
by t he r esear cher  and wi l l  have t o gi ve my consent  i n 
or der  f or  my answer s t o be t ape r ecor ded.   I  
under st and t hat  onl y t he r esear cher  wi l l  be usi ng a 
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casset t e t ape f or  pur poses of  her  st udy and t hat  t he 
t ape wi l l  be secur ed by her .   I t  i s  my under st andi ng 
t hat  no one ot her  t han t he r esear cher  wi l l  l i s t en t o 
t hi s t aped i nt er vi ew and t hat  t he t ape wi l l  be 
pr oper l y l abel ed,  secur ed by her ,  and er ased af t er  
t hr ee year s.    
 
     Al t hough I  wi l l  not  benef i t  di r ect l y f r om t hi s 
r esear ch,  al l owi ng t he r esear cher  t o obser ve cl assr oom 
act i v i t i es and vi ew i nf or mat i on f r om st andar di zed 
t est s,  once par ent al  consent  has been obt ai ned,  coul d 
i ndi r ect l y benef i t  school s i n choosi ng an ef f ect i ve 
t ype of  i nst r uct i onal  appr oach t o use i n c l assr ooms.  
 
     No di scomf or t s or  st r esses ar e expect ed.   No 
r i sks ar e expect ed.   Any i nf or mat i on t hat  i s obt ai ned 
i n connect i on wi t h t hi s st udy,  and t hat  can be 
i dent i f i ed as me,  wi l l  r emai n conf i dent i al  and wi l l  be 
di scl osed onl y wi t h my per mi ssi on or  as r equi r ed by 
l aw.  I f  i nf or mat i on about  me i s publ i shed,  i t  wi l l  be 
wr i t t en i n a way t hat  I  cannot  be r ecogni zed.  I n or der  
t o keep my i nf or mat i on conf i dent i al ,  my i dent i t y wi l l  
be coded and al l  dat a wi l l  be kept  i n a secur ed,  
l i mi t ed access l ocat i on.  The mast er  l i s t  i dent i f y i ng 
my name wi t h a code wi l l  onl y be seen by t he 
r esear cher  and wi l l  be kept  i n a saf e.   
 
     The r esear cher  wi l l  answer  any f ur t her  quest i ons 
about  t he r esear ch,  now or  dur i ng t he cour se of  t he 
pr oj ect ,  and can be r eached by t el ephone at  ( hp)  770-
479- 5514 or  ( wp)  770- 479- 3978.   I  under st and t he 
pr ocedur es descr i bed above.   My quest i ons have been 
answer ed t o my sat i sf act i on,  and I  agr ee t o 
par t i c i pat e i n t hi s st udy.   I  have been gi ven a copy 
of  t hi s f or m.  
___________________________     
Si gnat ur e of  Resear cher      Dat e         
___________________________ 
Si gnat ur e of  Admi ni st r at or   Dat e 
Pl ease si gn bot h copi es of  t hi s f or m.   Keep one and       

     r et ur n t he ot her  t o school  f or  t he i nvest i gat or .  
     For questions or problems about your rights please call or write:  Ms.  Julia D. Alexander, Human     
               Subjects Office, University of Georgia, 606A Boyd Graduate Studies Research Center, Athens,     
               Georgia 30602-7411; Telephone (706) 542-6514; E-Mail Address IRB@uga.edu. 
 
   


