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ABSTRACT 

The purpose of this study was to determine whether the 

design of the testing environment influenced standardized 

test scores of fi fth grade students when the i r  diagnosed 

preferences for the learning sty le e lement of design were 

matched or mismatched with the des ign of the environment . 

eses : 

Thi s  investigation tested the fol lowing nul l  hypoth-

1. There wi l l  be no s igni ficant di f ference between 

the mean scores when students , whose diagnosed 

pre ference for a formal des ign , are tested in  

a setting that i s  matched and mismatched wi th 

their preference on tests o f  

a .  mathematics concepts and applications , and 

b .  reading comprehension 

2 .  There wi l l  be no signi ficant d i fference between 

the mean scores when students who have a di agnosed 

pre ference for an informal des ign are tested 

in an environment that is matched and mi smatched 

with thei r  preference on tests of 

a .  mathematics concepts and applications , and 

b .  reading comprehension 

3 .  There wi ll be no signi ficant di fference between 

the mean scores of students with no diagnosed 

preference for formal or informal des ign when 
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tested in a formal and an informal environment 

on tests o f  

vii 

a .  mathematics concepts and appli cations , and 

b. reading comprehension 

The findings of this s tudy resulted in the acceptance 

of a l l  three nul l  hypotheses . 

The Learning Style Inventory ( LS I ) deve loped by Dunn , 

Dunn , and Price was administered to 1 6 3  fi fth grade 

students attendi ng six private schools . According to 

their score s on the LSI the students were assigned to 

three categories . Those students scoring above 60 were 

assigned to the category of pre ference for a forma l 

environment , whi le s tudents with a score below 4 0  were 

assigned to the informal preference category , and 

students scoring between 4 0  and 6 0  were categori z ed 

as having no pre fere nce for the environmenta l e lement 

of design . Subj ects in each category were equally and 

randomly assigned to two groups . Each group was composed 

of 39 students : 1 3  with a diagnosed pre ference for 

formal design ; 1 3  wi th a diagnosed preference for informal 

design ; and 1 3  with a diagnosis of no preference for 

design. Group One was tested in a formal environment , and 

Group Two was tested in an informal environment . Each 



group was adminis tered the Cali fornia Achievement Tes t  

( 19 77 ) , Mathematics Concepts and Appl ications , and the 

Reading Comprehens ion Subtests . 

vi i i  

Four observers were uti lized in  each testing session 

to record any behavior of  students that might signal an 

attempt to formal i z e  the informal setting , or make the 

forma l more informa l . 

The experimental des ign involved two independent 

variab le s : ( 1 )  the testing environment ; and ( 2 )  the 

diagnosed pre ference or no pre ference for the learning 

style e lement of  design . The two dependent variables were 

the mathematics concepts and app licati on scores , and the 

reading comprehension scores . 

A t te st of correlated samp les was app lied to the mean 

scores for each pre ference group tested in an environment 

matched and mi smatched with their di agnosed preference on 

tests of mathematics concepts and applications , and on 

tests of reading comprehens ion . In a l l  ana lyse s , t scores 

significant at the . 0 1 leve l were deemed large enough to 

reject the nul l hypothesis . 

Thi s study conc luded that preference or a lack of 

pre ference for the forma l or informal des ign of the 

learning envi ronment does not affect standardized te st 

scores in mathematics concepts and applications or in 

reading comprehension of fi fth grade students when they 

are tested in a formal or informal environment . 
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This study concluded that although some students made 

positional adjustments to the environment mismatched with 

their learning style preference, these adjustments were 

not great enough to indicate that the students' adjustments 

modified the testing environment from a mismatch to a 

match. 
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CF�PTER 1 

INTRODUCTION 

A .  STATEMENT OF THE PROBLEM 

The emergence of the proficiency testi ng movement has 

created a situation in which school s must administer the se 

tests in  a setting most conducive to student success . 

Students ' per formance on tests depends not on ly on their 

knowledge and ski l l s , but a lso on conditions under which 

tes ts are taken . " Conditions of test admini stration affect 

test per formance and hence test re liabi lity by having 

differing e f fects on different test taker s . " 1 

Recent research in the area of student learning style 

indicates that the various environmenta l e lements of sound , 

light , temperature , and design affect student learning and 

test per formance . 2 Thi s  research indicates that d i fferent 

individuals  learn or per form better in vari ous environmental 

1Bruce W .  Tuckman , Measuring Educational Outcomes: 
Fundamentals of Testing (New York: Harcourt Brace 
Jovanov1ch, Inc . , 1975), p .  2 6 5 . 

2 Rita Dunn , Kenneth Dunn , and Gary E .  Pr ice , 
" Identi fying Individual Learning Styles , "  in Student 
Learning Styles: Diagnos ing and Pre scr ibing Programs , 
( Reston: Nat 1ona l  Assoc1at1 on of Secondary School 
Principals , 1 9 7 9 ) , pp . 4 1- 4 4 . 
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settings . The find ings suggest that new investigations 

into the e f fects of  environmental elements upon students ' 

test per formance are needed at the e lementary school leve l . 

B .  STATEMENT OF THE PURPOSE 

I t  was the purpose of this study to determine whether 

the design of the testing environment i n fluenced standard­

i zed test scores in mathematics concepts and app lications 

and in reading comprehens ion of fi fth grade students when 

their diagnosed pre ferences for the learning style e lement 

of  des ign were matched or mismatched wi th the des ign of 

the environment . 

Speci fically thi s  investigation was conducted to seek 

answers to the fo l lowing questions: 

1 .  What wi l l  be the effects , if any , on mean test 

scores when students who have a pre ference for 

a forma l arrangement of the phys ical components 

of the c lassroom are te sted in a setting that is 

matched and mi smatched wi th their pre ference? 

2 .  What wi l l  be the e f fects , i f  any , on mean test 

scores when students who pre fer an informal 

arrangement of  the phys ical components of  the 

classroom are tested in a setting that i s  

matched and mi smatched with their pre ference? 



3. What e f fects , i f  any , wi l l  the te sting 

environment have on the mean test s cores 

of those s tudents who indicate no diagnosed 

pre ference for ei ther formal or informal 

design ? 

C .  HYPOTHESES 

3 

I n  answer to the questions posed above , thi s  investiga­

tion tested the fol lowing nu l l  hypotheses : 

1 .  There wi l l  be no s igni ficant d i f ference between 

the mean scores when students , whose diagnosed 

pre ference for a formal des ign , are tes ted in  

a setting that i s  matched and mi smatched with 

their pre ference on tests of 

a .  mathematics concepts and app lications , and 

b .  reading comprehension 

2 . Ther e  wi l l  be no s ignificant dif ference between 

the mean scores when students who have a diagnosed 

preference for an informal design are tested 

in an environment that is matched and mi smatched 

with their pre ference on tests of 

a .  mathematics concepts and appl ications , and 

b. reading comprehension 



4 

3 .  There w i l l  be no s ignificant d i f ference between 

the mean scores of s tudents w ith no diagnosed 

pre ference for formal or informal design when 

tes ted in a formal and an informal environment 

on tests of  

a .  mathematics concepts and app lications , and 

b .  read ing comprehensi on 

D. LIMITATIONS OF THE STUDY 

Thi s  study was concerned with the relationship between 

students' pre fe rence for the learning sty le e lement of 

des ign and their performance on tests of mathematics 

concepts and app lications and of reading comprehension in 

matched and mismatched testing environments . 

The limitati ons of  this study were as fo llows : 

1 .  The environmental e lement of des ign was the only 

e lement to be investigated of the 18 e lements 

of  learning style identi fied by the Learning 

Style Inventory deve loped by Dunn , and Dunn . 3 

2 .  The subj ects for thi s  study were limited to 

fi fth grade students in private e lementary 

schools  in the Chattanooga , Tenne s see, area . 

3 Ri ta Dunn , " A  Learning Style Primer , "  Principa l , 
1 4  (May 1 9 8 1 ) , 3 1- 34 . 
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3 .  The design of the tes ting environment was 

limited to the testing environment employed 

in thi s  investigation and the operational 

def i ni tions uti li zed in the study to identi fy 

formal design and informal de sign . 

4 .  Thi s  research was limited by the use of the 

Cali fornia Achievement Tes t ,  Leve l 1 6 , Form 

c, Mathemati cs Concepts and App licati ons and 

Reading Comprehens ion . This is a standardi zed 

achievement tes t  of mathematics concepts and 

app licati ons and o f  reading comprehens ion 

performance . 

E .  ASSUMPTIONS 

The assumptions of  the study were : 

5 

1 .  That the students '  learning style remained stable 

for the period of the experiment . 

2 .  That the consistent use of the same investi-

gator to conduct thi s research contro lled the 

testing conditions . 

3 .  That the use of a te st admini strator who was 

blind to the purpose and hypotheses of thi s  

study control led pos sible experimentor bias . 



4 .  That data col lected were interva l type data 

and appropriate for the use of parametric 

s tatis tics . 

5 .  That the sub j ects were randomly se lected 

from a norma l ly distributed population . 

F .  DEF INITION OF TERMS 

6 

The following definitions were employed in  the study : 

Learning Style : Cognitive , affective , and physio­

logical traits that serve as re lative ly stable indicators 

of how learners perceive , interact wi th , and respond to 

h 1 . . t 4 t e earn1ng env1ronmen . 

Design : One of the four environmental e lements of 

learning style as set forth by Dunn and Dunn . It 

identi fies the formality or informality of the e nviron­

ment in which an individual pre fers to study . 5 

Formal Design : The category of learning environment 

containing hard straight chairs and table s or desks , as 

found in a c lassroom , library , or kitchen . 6 

4 James W .  Kee fe , " As sessing Student Learning Styles : 
An Overview , "  in S tudent Learning Sty les and Brain Behavior , 
( Res ton : National Assoc1at1on of Secondary School 
Principals , 1 9 8 2 } , p .  4 4 . 

5Ri ta Dunn , " You ' ve Got S tyle : Now's The Time to 
Find Out What It I s , "  Early Years , 1 3 , No . 5 ,  2 6. 

6ounn , " A  Learning Sty le Primer , "  op . cit . , p .  32 . 
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Informal Des i gn : The category of learning environment 

containing upho lste red chairs , sofas , p i l low s , floors , 

and/or carpet . 7 

G .  IMPORTANCE OF THE STUDY 

There i s  evidence that students bene f i t  when their 

learning s ty les  are accommodated and they do les s  wel l  

when their s tyles are ignored . 8 These data imply that 

some students may be disadvantaged when tes ted in a 

traditional e nvironment as their learning style prefer-

ences do not match what has been traditional ly recogni zed 

as the proper environment for testing . 

Although much re search has been conducted on the 

e f fects o f  the environmental e lements of sound , light , 

and temperature on learning and test performance , there 

has been a pauci ty of research on the e f fects of design. 

Only one investigation has dealt speci fical ly w ith thi s  

topic . Shea found that secondary students did better 

7Dunn , " You ' ve Got Style : Now ' s  The Time To Find 
Out What It I s , "  op . cit . , p .  28 . 

8Rita Dunn and Kenneth Dunn , " Educationa l Account­
abi lity in Our Schools , "  Momentum , October 1 0 , 1 9 7 7 , 
p .  1 2 . 



on tests when the learning style e lement of  des ign was 

matched to thei r  diagnosed preference . 9 

It is important that the e f fects of  an e lement o f  

learning style , design , b e  investigated wi th e lementary 

students. I f  research findings indicate that the tradi­

tiona l setting for testing p laces an added burden upon 

students who are mismatched with their learning style 

p reference , for the element of design , adj ustments need 

to be made in design for the testing environment o f  

students diagnosed as such . 

H. METHODS AND PROCEDURES 

The p resent re search compared student mathematics 

concepts and app lications , and reading comprehensi on 

scores when : ( a }  the testing environment was matched 

with diagnosed learning style ; (b )  when the testing 

8 

environment was mi smatched with diagnosed learning sty le ; 

and ( c )  when the learning style e lement of  design was 

diagnosed as being of no p reference to the learner. 

9Thoma s c. Shea , "An Inve stigation of the Re lationships 
Among Selected Ins tructional Environments , Preferences for 
the Learni ng Style E lement of Des ign , and Reading Achieve ­
ment Tes ting of Ninth Grade Students to Improve Adminis­
trative Determinations Concerning Effective Educati onal 
Faci lities , "  (Unpubli shed Doctoral Dis sertation , St . John's 
University , 1 98 3 }  pp . 1 0 6 - 1 14 . 
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The Le arning S tyle Inventory ( LS I )  deve loped by Dunn, 

Dunn, and Price was admini stered to 1 6 3  fi fth grade 

students attending six private schools  in the vicinity of 

Chattanooga , Tenne s see . The authors and publishers of the 

LSI state that score s at or above 6 0  indicate a pre ference 

for formal design, at or below 40 are indicative of a 

pre ference for informal design , whi le a l l  scores between 

40 and 6 0  indicate no preference for design . 

The s tudents fe l l  into three categories according to 

thei r  scores on the LS I . Twenty-six students scored above 

6 0  on the LSI and were assigned to the forma l pre ference 

category . Twenty-nine students scored be low 4 0  on the LSI 

and were as s igned to the informal pre ference category . The 

remaining 11 8 s tudents scored between 4 0  and 6 0  on the LS I 

and were assigned to the no preference category . 

The students in each category were randomly assigned 

to e i ther of two groups . Each group consi sted of 

( 1 )  sub j ects who were diagnosed as pre ferring a formal 

learn ing design ; ( 2 )  subj ects who were di agnosed as 

pre fe rring an informa l learning des ign ; and ( 3 }  subj ects 

who were diagnosed as indicating no design pre ference . 

Group one was composed of 3 9  students : 1 3  wi th a 

diagnosed pre ference for formal design ; 1 3  with a diagnosed 

preference for in forma l de sign ; and 13  with a diagnosis of 

no pre ference for design . Group one was tested in a formal 
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testing environment .  The formal testing environment was a 

l arge room wi th student desks . The room was 1 8' x 45 '  and 

was meant for 90 student desk s . 

Group two was made up of 3 9  students : 1 3  with a 

diagnosed preference for formal design ; 1 3  wi th a diagnosed 

preference for i nformal design ; and 1 3  with a diagnosis of 

no pre ference for des ign . Group two was tested in an 

informal setting the following day in the same room and 

at the same time of day as group one . The room was 

comp letely rearranged by removing the desks , and the 

informal environment prepared by bringing in four long 

upholstered sofas , three short upholstered sofas, nine 

upho lstered chairs , three vinyl covered arm s ide chai rs , 

four lounge chairs , and ten large cushions . A diagram 

of the in forma l learning environment is found i n  Appendix 

A ,  page 9 7 . A paradigm of  the research des ign i s  in 

Figure 1 .  

Both groups were administered the Cali fornia Achieve ­

ment Test ( 1 97 7 ) , Leve l 1 6 , Form C ,  Mathematics Concepts 

and Applications , and The Reading Comprehension Subtes ts 

in the te sting environment to which they were ass igned at 

the beginning of the experimental period . 

The test was administered on each occasion by a 

certi ficated , experienced elementary school teacher , who 

was bl ind to the hypotheses of thi s  study . Four observers 

were uti lized in each testing session to record any 
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Testing Envi ronment Learning S tyle Preference 

( F  1) Formal - 1 3  S tudents 

Group One 
( I  1) I nformal - 1 3  S tudents 

Forma l Design 

(NP1 ) No Preference - 1 3  Students 

(F  2 ) Formal - 1 3  S tudents 

Group Two 
( I 2 ) Informal - 1 3  S tudents 

Informal De s ign 

(NP 2 ) No Pre ference - 1 3  S tudents 

Figure 1. A Paradigm of the Research Des ign 

behavior of students that might signa l an attempt to 

formalize the informal setting , or make the formal more 

informal . Copies of these observati on record sheets are 

found in Appendi x  B ,  page s 99-100. 

A t te st for corre lated samples was uti li zed to 

ana lyze the di fferences between the mean scores of F1 and 

F2 , I 1 and I 2 , and NP1 and NP2 • In a l l  ana lyses , t scores 

significant at the .01 leve l were deemed large enough to 

rej ect the nul l hypothe s i s . 

I. O RGANIZATION OF THE STUDY 

Chapter I contains the statement of the prob lem , 

statement of  the purpose , hypotheses , limi tations of the 
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s tudy, assumptions, de finitions of terms, importance of  

the s tudy , and methods and procedures and sources of  data . 

Chapter I I  consi sts of  the review of the related litera­

ture . Chapter I I I  presents the subj ects for the study and 

the instruments uti li zed for data gathering . Chapter IV 

i s  an  analys i s  of the data in relation to the hypotheses . 

Chapter V inc ludes a summary, conclusions, recommendations, 

and implications for further study . 



CHAPTER II 

REVIEW OF RELATED L ITERATURE 

The review of the related literature is divided into 

four separate sections . The first section presents back­

ground on the subj ect of learning styles , the deve lopment 

of the concept , distinctions between cognitive s tyle and 

learning style , and a description of vario us approaches 

to learning style . Section two presents research on the 

various envi ronmental e lements of learning s ty le , whi le 

the third section i s  a presentation o f  research on the 

environmental e lement o f  des ign . Section four presents 

a brief summary o f  the chapter . 

A .  BACKGROUND ON LEARNING STYLE 

1 .  Deve lopment o f  the Concept 

Two terms appearing repeatedly are learning sty le and 

cogni tive style . The se two terms are re lated , but are no t 

synonymous . Cognitive style , which denotes the mental 

proces ses used by an individual to learn , is the narrower 

term o f  the two . Learning style , which i s  inclusive o f  

cognit ive style , identi fies the stimuli most conducive to 

the e f fective use o f  cognitive style . 

The concept o f  learning style , according to Shea and 

Kee fe , appears to have deve loped out o f  the work o n  

1 3  



1 4  

individual d i f ferences and learning constructs by such men 

as Gordon Allport , J .  P .  Gui l ford , L .  L .  Thursto n , and 

P .  E .  Vernon during the early years o f  thi s  century. 1 

I t  was not until  the 19 30' s that the concept o f  

cognitive styles appeared . Kee fe contended , but did not 

document , that Gordon W .  Al lport coined the term 11Cognitive 

s tyle1 1 in 1 9 3 7  to refer to a quality o f  living and adapting 

influe nced by distinctive personality types. 2 A study o f  

Allpo rt ' s  wri ti ngs in 1 9 3 7 , however ,  revea led that whi le 

the concept of cognitive sty le was set forth c learly , it 

was no t so labe led . He wrote about 1 1Styles of behavi or , " 3 

" sty les o f  adaptation , 11 4 "modes o f  social adaptation , " 5 

and " types of inte lligence . " 6 

1Thomas c. She a , "An Investigation of the Re lationships 
Among Selected Instructional Environments , Preferences for 
the Learning Sty le Element of De s ign , and Reading Achieve­
ment Testing o f  Ninth Grade Students to Improve Admin­
istration Determinations Concerning Ef fective Educational 
Faci lities , "  ( Unpubli shed Doctora l Dis sertation , St . John' s 
Unive rsity , 19 8 3 )  pp . 2 3- 2 9 . 

2James W .  Kee fe , "Learning Sty le : An Overview , .. in 
S tudent Learning Styles : Diagnosing and Prescribi ng 
Programs , ( Reston : National Associat�on of Seco ndary 
Schoo l  Princip als , 19 7 9 ) , pp . 4-5 . 

3Gordon w. Allport , Personality : A Psycho logical 
Interpretation { New York : Henry Holt and Company , 1937 ) , 
p .  46. 

4 Ibid . , p .  3 2 0 . 

5rbid . , p .  4 1 1 . 

6 Ibid . , p .  40 7 .  
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Confirmati on of Al lport ' s  intention to describe what 

could have been labe led cognitive sty les  in 1 9 3 7  i s  found 

in his  book published in 1 9 6 5, Pattern and Growth in 

Persona lity . I n  the opening sentences of the Pre face, the 

author stated that, " in one sense thi s  vo lume i s  a revi sion 

of my book, Personality : A Psychological Interpretation 

( 1 9 3 7 ) 1 o o 
.,7 In  the 1 9 6 5  book, A llport used the term 

" cogni tive sty le " and devoted a section of the book to 

the concept . 8 

As the concept of cognitive sty le evolved, e lements of 

what was to become learning style appeared . As early as 

19 38, Car lson and Carr conducted research to compare 

memory for material presented vi sual ly or vocally . They 

found that superiority in vi sua l or vocal learning resulted 

in better learning through use of the superior mode . 9 

By the term, superior mode, Car lson and Carr re lated to the 

moda lity, visual or vocal, by whi ch individua ls  demon-

strated a superiority in memoriz ing and recogni zing 

word s . 10 

7Gordon W. Allport, Pattern and Growth in  Personality 
( New York : Holt, Rinehart and Winston, 1965), p .  ix . 

8 Ibid . ,  pp. 2 5 8 - 27 4 . 

9H .  B .  Car ls on and H. A .  Carr, "Visual and Voca l 
Recognition Memory, " Journal of Experimental Psychology , 
2 3  ( 1 9 3 8 }  , 5 2 3 - 5 3 0. 

1 0 Ibid . I p. 5 2 4 . 
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In  1 9 6 2 ,  James made a breakthrough in the expansion 

from cognitive sty le toward learning s tyle . Earlier works 

had s tudied factors of  intel ligence from the position of 

an abstract construct . James studied the d i f ferences in 

learning as measured by achievement on a standardi zed test 

between those who expres sed a personal p re ference either 

for reading or for lecture presentation of the material to 

be learned . 1 1  He found that there was a significant 

d i f fe rence in  test scores between those presented material 

in their pre ferenced mode and those presented material in 

the mode they did not p refer . He found no significant 

di f ference between the achievement scores of those 

p re ferring a particu lar mode of presentation and those 

ind icating no p re ference . 12 

Whi le James was conducting his experiments at the 

University of Minnesota , research of the same nature was 

being conducted e lse\ihere . Herman Witkin at Brooklyn 

College worked with the abi lity of the person to identi fy 

a figure against a background field . He identi fied this 

abi lity as the cognitive trait of field dependence or 

independence . He exp anded thi s  idea of field dependence 

1 1Newton E .  James , Personal Pre ference for Method 
As A Factor in Learning , "  Journal of Educa tional Psychology , 
5 3  ( 1 9 6 2 ) , 4 3 - 4 7 . 

12Ibid . 



or i ndependence to include analytic or global cognitive 

function . 1 3  R .  w. Gardner and his colleague s at the 

Menni nger Foundati on concentrated on cognitive style as 

17 

a complex arrangement of cognitive control factors . The 

control factors identified by Gardner were d i f ferentiation 

vs . undifferentiation , leve ling vs . sharpening, f lexible 

vs . constructed control , and tolerance for unrealis tic 

experiences . 14  Jerome Kagan and his associ ate s at the 

P e l s  Institu te focu sed on ana lytic sty les  of thi nking 

and problem solving . Kagan ' s  work identi fied a re flective 

vs . impu lsive dimension to cognitive style . The reflective 

person tends to analyze and differentiate a concept , whi le 

an impu ls ive per son is inc lined to make quick re sponses. 1 5  

It was during thi s  same period that the term learning 

style was used . Frank Ries sman , working out of the 

Urban Studies Center at Rutgers University identi fied " the 

style of learning " as " the idiosyncratic s ty le elements in 

the learning proces s. " 16 Some of the e lements of learning 

1 3Keefe , •t  5 op . c1. . , p .  . 

1 4 Ibid. 

15 Ibid . 

16F rank Ries sman , "The Strategy of S ty le , "  Teachers ' 
Col lege Record , 6 5  { 19 6 4 ) , 4 8 4-4 8 9 . 
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sty le cited by Riessman were visual or auditory learning , 

temperature , a s ingle mode of learning or a flexible use 

of  several modes ,  pre ference for pressure or p lenty of 

time for learning , need for mobi lity , and need for few or 

many breaks duri ng learning . 1 7  

S ince its emergence from the ear ly concepts of 

cognitive sty le , learning style has been re fined and 

clarified by experimentation . 

2. Distinctions Between Cognitive Sty le and Learning Sty le 

As investigations are conducted in the subject of  

learning style , more specific information and more c learly 

de lineated distinctions are being drawn between the 

diffe rent aspects of the subj ect . 

Cognitive style i s  the narrow term indicating the 

mental proces ses used by an individua l to learn , whi le 

learning style i s  the inclusive term identi fying the 

stimu li  most conducive to the effective use of one' s 

cognitive style . Learning style points out the indi­

vidua l ' s  preferred s ituation for learning through hi s 

personal cognitive style or habits for p rocessing the 

data to be le arned . 

17rbid . 



3 .  Vari ous E lements of Learning Sty le 

Learning s tyles are described in  various ways . Some 

researchers emphas i zed cognitive e lements , others focused 

1 9  

upon affective e lements , whi le others stres sed the physic -

logic a l  e lements .  Kee fe , to demonstrate the re latedness 

of these various e lements rather than their exc lusivene s s , 

c lassi fied the vari ous approaches into three groups: 

( a )  cognitive style s ; ( b )  affective style s ; and ( c )  physio­

logica l sty les . 18 

a .  Cognitive Style Emphasis of Learning Style . 

According to Mes s i ck , cognitive sty le i s  the " information 

processing habi ts representing the learner' s typical  mode 

of  perceiving , thinking , problem solving , and remembering . " 1 9  

Thi s  definition accommodates Keefe ' s  two dimensions for 

cognitive style : the sty le for receiving information and 

th t 1 f f ' t d t ' ' ' f ' 20 e s y e or orm�ng concep s an re a�n1ng 1n ormat�on . 

( 1 )  Cognitive Style for Retaining Information. 

Reinert described four perceptual modes for reception of  

informati on : ( a )  vi sualization--a mental picture of some 

obj ect or activity ; ( b )  written word--a mental picture 

18Kee fe , " Learning Sty le : An Overview , "  op . cit. , 
pp. 6- 17 . 

1 9 rbid . , p. 8 .  

20 Ibid . , pp . 9 - 10 . 
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of the word spe lled out for reading ; ( c )  li stening--no 

mental picture but the sound of the word carries meaning ; 

and ( d )  activity ( kinesthetic ) --physica l or emotional 

fee ling about the word . 2 1  

Witkin identi fied two ways o f  depicting the individ-

ual' s  perception of the learning environment . He labeled 

them field dependent vs . field independent . 2 2  Learners 

who d i f ferentiated the information to be learned from the 

background fie ld in which it was presented were identi fied 

as fie ld independent learners .  To the fie ld dependent 

learner the material to be learned was integrated with the 

fie ld of which it was a part . Witkin typed the field 

independent person as an ana lytica l learner whi le the 

field dependent person was cast as a global type o f  

learner . 

Another method of  receiving information was set in a 

continuum from scanning to focusing . The scanning 

strategy attempts to re late the pieces of the learning 

situation into a large picture , whi le the focusing strat­

egy dea ls  with the details  of the learning situation . 2 3  

2 1Harry Reinert , " One 
Word s ?  Not Nece s sari ly! "  
1 9 7 6 , pp . 1 60 - 1 6 8 . 

Picture i s  Worth a Thousand 
Modern Language Journal , Apr i l  

22Kee fe , "Assess ing Student Learning Sty les : An 
Overview , "  op . cit. , pp . 4 5 -4 6. 

2 3Kee fe , "Learning Style : An Overview , "  op . cit . , 
p .  9 .  
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The scanning to focusing continuum might be described as 

a continuum from discrete learning to a global orientation. 

The scanning s trategy could be compared to the fie ld 

independent learner depicted by Witkin. 

Gardner and Holtzman at the Menni nger Foundation iden-

ti fied three bipolar control factors in  perceiving informa-

tion . Perceptual d i f ferentiation and undi f fe rentiation 

as set forth by Gardner matches we l l  with the ana lytic 

(differentiation ) to global ( undi fferentiation ) of  Wi tki n. 2 4  

Gardner described the learner who i s  susceptible to 

distraction whi le rece iving information as posses s ing a 

constricted s tyle of information reception whi le the 

individua l who can concentrate on the task a s  a f lexible 

t 1 f . f . . 25 s y e o �n  ormat�on rece�ver. Gardner• s  thi rd control 

factor in receptive cognitive sty le was the individua l ' s  

tolerance for incongruous or unreali stic learning 

. t '  2 6  s �tua �ons. Low tolerance would s igni fy that new 

learning needs to be couched in a fami liar environment , 

whi le a high to lerance would indicate an abi lity to deal  

with information presented in  a unique fashion . 

2 4 Ibid. I p. s. 

25 Ibid. , p .  9 .  

2 6 Ibid. 
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Broverman classi fied cognitive receptive sty le as 

strong automati zation vs. weak automati z ation . Strong 

automati zers were defined as having the abi lity to perform 

s ingle repetitive tasks longer than expected from the 

ind ividua l ' s  general leve l of performance on a battery of 

heterogeneous tasks . Weak automatizers were defined as 

the othe r extreme of not being able to perform s ingle 

2 7  repetitive tasks a s  long as expected. 

Cognitive s tyle reception was protrayed by McKenney 

and Keen on a four point perpendicu lar bi-polar continuum . 

Figure 2 i s  a repre sentation of this continuum. One 

bi-po lar continuum represents the information gathering 

style of the ind ividual whi le the other is indicative of 

the individual ' s  information process ing s ty le . The two 

poles on the continuum for gathering information are 

perceptive vs . receptive . Perceptive information 

gathering as simi lates new information into previous ly 

learned concepts . Receptive information gathering receives 

information litera lly with very little interpretation or 

application . The two poles on the information proces s ing 

continuum are systematic vs. intui tive . Systemati c sty le 

leans toward deve loping c lear sequential plans for 

27 Donald M .  Braverman et a l . , "The Automati zation 
Cogni tive Style and Phys ical Deve lopment , "  Chi ld 
Deve lopment , 3 5  ( 1 9 6 4 ) , 1 3 4 4 . 



information proces s i ng whi le intui tive style would tend 

to develop ideas freely from the data and to skip from 

2 8  part t o  who le without a predetermined p lan. Figure 2 

presents the way McKenney and Keen conceptual ized and 

represented their ideas. 

2 3  

David Kolb deve loped a Learning S ty le I nventory which 

included indicators of  receptive style as we l l  as sty le 

of  retention and concept formation . Kolb' s  four receptive 

sty les  or modes of learning were ( a )  concrete experience 

( feeling ) ; ( b )  re flective observation (watching ) ; 

(c ) abstrac t  conceptual i zation ( thinking ) ; and active 

experimentation (doing ) •2 9  Within Kolb ' s  framework , the 

four styles or modes of reception were j oined with four 

styles of processing data. These combinations were 

classi fied i nto four learning styles : ( a )  the converger ; 

( b )  the diverger; ( c )  the as s imi lator ; and ( d )  the 

accommodator. 3 0  

2 8J. L. McKenney and P .  G. W. Keen , 11How Managers ' 
Minds Work , .. Harvard Business  Review , 52 , No. 3 ( 1 9 7 4 ) , 
7 9 - 9 0 . 

2 9Patricia Kirby , Cognitive Style , Learning Style , 
and Transfer Ski l l  Acqu1 s1t 1on , (Columbus ,  Oh 10 : The 
Nat1onal center for Research 1n Vocationa l Education 
at The Ohio State Univers ity , 1 9 7 9 )  p. 7 4. 

3 0  b . d 7 4  7 7  I 1 . ,  pp . - . 
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Figure 2 .  Receptive Cognitive Style Des i gned by 
McKenney and Keen . 
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( 2 )  Cogni tive Sty le for Concept Formation and 

Retention. Kagan developed two descriptors for cognitive 

style according to how people sorted and proces sed infor­

mation. His first sty le description labe led cognitive 

style according to how people sorted information. Thi s  

sty le was set on a continuum from analytic/descriptive to 

re lational/contextual. 3 1  The relationa l sty le could also 

be identified as g lobal. He deve loped a technique for 

identi fying cognitive tempo in process ing data. Infer-

mati on proces sing i s  set on a continuum from reflective 

. 1 . 3 2  to 1.mpu s1.ve . 

The Gregorc Sty le De lineator deve loped by Anthony 

Gregorc provide s a bi -dimensional mode l of cognitive sty le 

which combines two information proces sing dimensions. 

Gregorc described information proce ssing on a concrete 

vs . abstract and random vs. sequential duality . The 

resultant matrix gave four cognitive sty les or profi les . 

Gregorc ' s  four sty les  of cognitive proces sing we re labe led 

as { a )  concrete sequential ; ( b) concrete random ; 

( c )  abstract sequential ; and ( d )  abstract random. 3 3  

3 1Ibid . , p. 5 6 . 

3 2Kee fe , " Learning Style : An Overview , "  op . cit. ,  
p .  10. 

3 3Anthony F. Gregorc , " Learning/Teaching Styles : 
The ir Nature and Effect , "  in Student Learning Style s :  
Diagnos ing and Pre scribing Programs ( Reston : Nat1.onal 
Assoc1.at1.on of Secondary School Pr1.ncipa ls , 1 9 7 9 ) , p. 2 0 . 
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Hagberg and Leider deve loped an instrument with sets 

of words , and respondents are to choose the words whi ch 

the respondents be lieve best describe themselves . From the 

responses to the instrument Hagberg and Leider classi fied 

individual learning abi lities in the s ame -way Kolb iden­

ti fied learning modes . Hagberg and Leider ' s  learning 

abi lities were receptive in nature as wel l  as for concept 

formation and retention . These abi lities are classi fied 

under concept formation and retention due to the emphasi s  

the authors give t o  the effect o f  each learning abi lity 

on the behavior of the individua1 . 3 4  

Joseph H i l l  designed a unique way o f  conceptua liz ing 

cognitive sty le. H i l l  developed a large hierarchical 

system he called the seven educational sciences . Each 

science presumed to bui ld on the ones below . Cognitive 

style was the fif th science on thi s hierarchical list. 

The first two sciences identi fied by H i l l  could be matched 

with cognitive receptive sty le , as they dea lt wi th symbols 

and their meanings and cultural determinants . Sciences 

three and four , modalities of inference and educationa l 

memory , correlate highly with cogni tive style of concept 

f . d . 35  ormat�on an retent�on . Kirby sugge sts that H i l l ' s  

3 4  . b K�r y ,  op . cit. , pp . 8 0 - 8 1 . 

3 5 rbid . , p. 5 9 . 



educational science o f  cogni tive style cou ld probably 

have been labeled learning sty le . 36  Hi l l ' s  final two 

sc iences were teaching : administrative, and counse ling 

2 7 

style as we l l  a s  the individual ' s  sty le for deci s ion 

making . 3 7  Hi l l  used the Cogni tive Sty le Mapping Inventory 

to deve l op a cognitive style pro f i le or map of an individ-

ual . Thi s  cognitive map wou ld he lp match the learner 

. h h 1 . . f 33 w1t t e proper earn1ng env1ronment or ormat . 

Charles Letteri deve loped an instrument for assessing 

cogni tive style that combines several d imens ions studied 

earlier by various researchers . Letteri' s  Cognitive 

Profi le charts the s tudent ' s  style on seven bi-polar 

dimension s . The vari ous dimensions provided by the 

Cognitive Pro f i le are as fol lows : 3 9  

1 .  Ana lytical G loba l 

Thi s dimensi on is very simi lar to the field 

independence vs . field dependence style of 

receiving information identified by Wi tkin . 

Letteri ' s  emphas is is on the use o f  thi s  

d imens ion for concept formation . 

36 rbid . 

37 rbid . 

38 rbid . ,  pp . 60- 6 1 . 

39Kee fe, " Assessing Student Learning Styles : An 
Overview, "  op . cit . ,  pp . 47-4 8 . 



2 .  Focuser Nonfocuser 

Thi s  dimens ion attends to the degree of 

sus ceptibi lity o f  task attention to distraction . 

It parallels  c lose ly with the receptive s tyle 

method o f  scanning vs. focusing. 

3 .  Narrow � ................................................................. �Broad 

Thi s aspect of concept formation deals 

with the breadth o f  categorization uti li zed 

by the individual in c lassi fying and organi z ing 

in formation and tasks . 

4 .  Comp lex S imp le 

Thi s  d imension identi fies the d i fferent ways 

per sons construe the world , particular ly social 

behavior , ranging from a multi-dimens i onal to 

a uni -dimensional perspective . 

5 .  Re f lective Impul sive 

Thi s aspect of cognitive style concerns 

itse l f  with the speed , accuracy , and consistency 

by which individuals process and uti l i z e  

information . 

6 .  Sharpener Leve ler 

Sharpener s rely heavi ly on vi sual , rote 

memory, and recal l  facts and concepts as 

di stinct and d i f ferent. They do not eas i ly 

see re lationships or cause -and-e f fect 

inferences . Leve lers tend to blue s imi lar 

2 8  



memories and to merge new concepts readi ly 

with previous ly learned precepts . Leve lers 

tend to over-generalize . 

7 .  Tolerant Into lerant 

Letteri app lies the dimension of s tyle to 

concept formation . The tolerant individual 

is wi l l ing to accept concepts and experiences 

that appear to be at variance with what he 

considers conventional or accepted. The 

into lerant individual pre fers more socially 

acceptable or predictable concepts or ideas . 

b. Affective Style Accent of Learning Style . The 

affective domai n  of  learning style is identi fied by 

2 9  

Keefe as compris ing personality traits involved in 

attention , emotion , and valuing . These persona lity traits 

are included in  the processes of motivation . Kee fe 

de fined affective learning styles as " those same moti -

vational proces s e s  viewed as the learner ' s  typical mode 

f . d '  . d . . b h . " 40  o arous1ng , 1 rect1ng , an  susta1n1ng e av1or . 

Dunn , Dunn , and Price have done extensive work on the 

affective domain of learning style . They identi fied four 

4 0rbid. , p. 4 8 . 



emoti ona l e lements of l earning sty le : motivation ; 

persi s tence ; responsibi lity ; and structure.4 1  

3 0  

( 1 )  Motivation : An Affective Element of Learning 

Sty le . Dunn , Dunn , and Price identify the student on a 

continuum from highly motivated to unmotivated by use o f  

thei r  Learning S ty le Inventory ( LS I )  . The motivated 

student is eager to learn , whi le the unmotivated student 

is described as unenthusiastic about learning . 

( 2 )  Persistence : An Affective E lement of Learning 

Style. Dunn , Dunn , and Price identi fy pers istence as an 

emoti onal e lement of affective learning style . A high 

persis tence score on the L S I  indicates an individual with 

a strong orientation toward task completi on. A low score 

indicates an individual who wi ll leave a task at the 

s lighte st encounte r  with difficulty or d i s traction. 

( 3 ) Responsibi lity :  An Affective Element of  

Learning Sty le. The L S I  identifies a student on a 

continuum between highly responsible and not responsib le. 

The highly responsible student is a person who fol lows and 

completes directions--a compliant person . Thi s  indicates 

4 1Rita Dunn , Kenneth Dunn , and Gary E. Price , 
"Identifying Individua l Learning Sty les , "  in S tudent 
Learning Sty les : Diagnosing and Prescribing Programs , 
(Reston : Nat1onal A s soc1at1on of Secondary School 
Principa ls , 1 97 9 ) , p .  4 2. 
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that the less respons ib le student i s  one who doe s  not 

fo llow and complete instructions . 

(4 ) S tructure : An Affective Element of  Learni ng 

Style . Structure re fers to the degree of  speci fic ru les 

and guideline s  needed by a student in order to achieve or 

comple te an assignment . 

( 5 )  Sociology : An Affective E lement of  Learning 

Style . Kee fe included the sociological e lements of  

learning s ty le under the affective domain.
4 2 The s ocio­

logical e lements of  learning style are the individua l ' s  

pre ference for learning with a group of his peers , alone , 

as a pair , under the direction of an authority figure , or 

. . d . 1 . 1 . 4 3 us 1ng var1e s oc1o og1ca group1ngs . 

c. Physiological Domain of Learning S tyle. Kee fe 

identi fied the third realm of learning style s  to be 

physi ological . He de fined physiological styles of 

learning to be "biologically based modes of  response that 

are founded on sex-related differences ,  personal nutri tion 

and health , and reaction to the phys ica l environment. "
44 

4 2Kee fe , "Asse s s ing Student Learning Styles : An 
Overview , " op. ci t . , pp. 4 8 -4 9 .  

4 3 I bid . 

44 Ibid . , p .  4 9 .  
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The LS I i s  the primary instrument used for measuring 

the physi ological factors in learning sty le. 

( 1 ) The Physica l E lements of  the Phys iologica l 

Domain. There are four physical e lements to learning 

style . They are labeled as perceptual , intake , time and 

b' l' 4 5  mo 1. 1.ty . 

( a) Perceptual E lements of  Learning S ty le. The 

LSI i dentifies the perceptua l strength or pre ference of 

an individua l. The perceptual senses identi fied are 

auditory , vi sual , tactual , and kinesthetic. Any one 

s ingular perceptual pre ference or any combination of the 

four can be identi fied . 

Auditory perceptua l pre ference indicates that the 

individual prefers learning by listening , whi le the vi sual 

preference for perceptual sty le identi fies a person who 

learns by viewing. A person with a tactua l perceptua l 

preference learns best by touching and the kinesthetic 

preferenced individua l pre fers to learn by doing or be ing 

physically involved in the learning activi ty. 4 6  

4 5  b'd 4 2  I l. • , p. . 

4 6 Rita Dunn , " Now That You Understand Your Learning 
Style • • . What Are You Wi lling To Do To Teach Your Students 
Through Their I ndividua l S tyle ? "  Ear ly Years , 1 3 ,  No . 7 ,  
3 0 - 3 1 .  



( b )  I ntake as a Physica l E lement of  Learning 

S tyle . Intake as an e lement o f  learning sty le is an 

indication of the personal preference for period breaks 

in s tudy for food or drink . 

( c )  Time as a Physical Element of  Learning 

3 3  

Style. The time of  day at which an individual learns most 

e f fective ly is inc luded as a physical element of  learning 

style . The LS I identifies a student ' s  pre ference for 

learning in  the morning , late morning or noon , late 

afternoon , or evening . 

( d )  Mobi l ity as a Phys ical Element of  Learning 

Style . Mobi lity indicates the individual ' s  need to vary 

his s tance , posture , or location to faci litate learning . 

( 2 )  The Environmental Elements of the Phys iological 

Domain . The environmental e lements of learning sty le are 

f d 1 . h d d . 47 our : soun , 1g  t ,  temperature , an e s 1gn . 

Sound as an environmental e lement of  learning style 

relates to the individua l ' s  pre ference for learning in a 

quiet envi ronment or one wi th noi se . 

Pizzo investigated the re lationship between se lected 

acoustic environments and students • diagnosed pre ference 

for sound as they affect the reading achievement and 

47ounn , Dunn , and Price , op . ci t . , p .  4 2 . 



attitudes of  m a le and female sixth grade students. She 

3 4  

used 6 4  sixth-grade students who were diagnosed a s  having 

a preference for quiet or sound. Ha l f  of the subj ects were 

tested in an acoustic environment congruent with the i r  

diagnosed pre ference for sound , and hal f  were te s ted in  an 

acoustic environment that was incongruent wi th their 

diagnosed pre ference for sound . 

The subj ects were adm iniste red the comprehension 

subtest of the Gates-MacGinitie Reading Tests and a 

semantic differential sca le deve loped by the researcher to 

measure the attitudes of s ixth grade students. 

Pizzo di scovered that s ixth grade students tested in 

an acoustic environment congruent with their learning 

style pre ference as diagnosed by the LS I perform ed signif­

icantly higher on reading comprehens ion and attitude 

scores than their peers tested in an acoustic environment 

48 incongruent with their pre ferred style. 

The e lement of  l ight is measured as to the person ' s  

pre ference for subdued or bright light . Krim sky admini s­

tered the LS I to fourth grade students to determ ine each 

student' s  pre ference for the learning style e lement of 

4 8Jeanne Sotti le Pizzo , "An I nvestigation of  the 
Relationshi p Between Se lected Acoustic Environments and 
Sound , An Element of Learning Style , As They Affect Sixth 
Grade Students ' Reading Achievement and Atti tudes , "  
( Unpublished Doctora l Dissertation , St . John ' s  University , 
1 9 8 1 )  pp. 17 1 - 1 9 4. 
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ligh t . Ha l f  o f  the students were tested in an environment 

matching their pre ference for light and the other ha lf  were 

tested in an environment mismatched with their pre ference. 

He found that students performed s igni ficantly better on 

tests of reading speed and accuracy when the lighting in 

thei r  testing e nvironment was matched with their learning 

sty le pre ference for bright or dim lights . 4 9  

Temperature i s  an indicator o f  the sub j ect ' s  prefer-

ence for a cool or warm learning environment . Several 

studies have been conducted to determine the e ffect of 

c las sroom temperature upon school per formance . None of 

the s tudies have cons ide red student performance when 

ope rating in an environment matched and mi smatched with 

the student ' s  preference for the e lement o f  temperature . 

Des ign as an e lement o f  learning style identi fie s 

the individual ' s  pre ference for an informa l or forma l 

learning environment . 

B. DESIGN AS AN ENVIRONMENTAL ELEMENT OF LEARNING STYLE 

De sign as an element of learning sty le i s  de fined as 

the i ndividual ' s  pre ference for a formal envi ronment 

4 9Je f frey Stephen Krimsky , "A  Cogni tiv e  Study of  the 
E ffects of Matching and Mi smatching Fourth-Grade S tudents 
With Their Learning Style Pre ferences for the Env ironmental 
E lement of Light and The ir Subsequent Reading Speed and 
Accuracy Scores , "  ( Unpublished Doctoral Dissertation , 
St. John ' s  University ,  1 9 8 1 )  p .  i i . 



containing straight chairs and tables or desk s , as found 

in a c lassroom , l ibrary , or ki tchen ; or for an informal 

environment of  upholstered chairs , sofas , p i l lows , and 

carpet . 5 ° 

Des i gn may appear to be very s imi lar to structure , 

which has been described as an emotional e lement of 

3 6  

learning s tyl e , but there i s  a basic dif ference. Structure 

has to do wi th the amount of teacher direction and 

instruction the student de sires for work he i s  to perform . 

Design deals  wi th the physical environment in which the 

person pre fers to work. 

According to Dunn , Dunn , and Price , a high des i gn 

score on the LSI indicates the individua l ' s  pre fere nce to 

work in a more formal arrangement that has straight back 

chairs and tables or desks as found in the library , c la s s -

room o r  kitchen. A low design score sugge sts the 

individual ' s  pre ference for study in a more in formal 

arrangement that might have upholstered chairs , sofas , 

pi l lows on the floor , or the individual lying in the 

floor . 5 1  

The only research studies conducted on des ign a s  an 

environmenta l e lement of learning style have been by Dunn , 

50Rita Dunn , " You ' ve Got Style : Now ' s  The Time to 
Find Out What I t  I s , "  Ear ly Years , 1 3 , No . 5 ,  28 . 

5 1 Ibid. 



Dunn , and Price in establishing the re liabi lity of the 

LSI and by Thomas c .  Shea . 

I n  their re search to establi sh the re liabi lity of  

the LS I ,  Dunn , Dunn , and Price found the fol lowing 

particulars : 

3 7  

( 1 )  Males i n  grades 5 ,  6 ,  and 1 1  l iked a more informa l 

des i gn than female s . 

( 2 )  I ndividua l s  with high achievement scores in  

reading and math genera l ly desired a more forma l design , 

whi le those with low achievement scores in reading and 

math liked an informa l design when studying . 5 2  

She a admini stered the LS I to four hundred and twenty 

ninth grade students attending a j unior high school within 

a racial ly mixed middle c lass suburban school di strict in 

Suffolk County , New York . Based upon their scores on the 

LSI ,  two preferenced subgroups were establi shed : 

( 1 )  strong pre ference for a formal design ( score on the 

LSI between 7 0  and 8 0 ) ; and ( 2 )  strong pre ference for an 

informa l des i gn ( score on the LSI between 20 and 3 0 ) .  

Shea used the term , " strong pre ference • . •  , " because he 

used a more restrictive scoring range for both formal and 

informa l design . According to the authors of  the LSI , any 

5 2G . . d h . ary E .  Pr1ce , R1ta Dunn , an Kennet Dunn , Learn1ng 
Style I nventory Technical Manua l ( Lawrence : Price Sys tems , 
I nc . , 1976 ) , pp. 15-20 . 
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score above 6 0  can be considered a s  an indication of 

pre ference for forma l de sign , and any score be low 4 0 can 

indi cate a preference for informa l de sign . Shea doubled 

the range of scores indicating no preference for the 

element of design. By so doing he narrowed the range of  

scores indicating both formal and informal learning s ty le 

to the point he could labe l it as a strong preference . 

From the pool of the two subgroups Shea randomly se lected 

16 students strongly pre ferring forma l design and 16  

students strongly pre ferring informal design . Ha l f  of the 

3 2  subjects were tested in an instructional envi ronment 

matched with their d iagnosed strong learning style prefer­

ence , and ha l f  were tested in an instructional envi ronment 

mismatched with their diagnosed strong learning sty le pref­

erence . The sub j ects were randomly assigned to the 

instructional e nvironments . Both groups of 16 were 

admini stered the Metropo litan Achievement Test , Advanced 1 ,  

Form JS , Reading Comprehension Subtest. The design of both 

the formal and informa l instructional environments followed 

the recommendations of Dunn , Dunn , and Price . Shea found 

no s ignificant difference at the . 0 1  leve l in the mean 

reading comprehension scores of students with a diagnosed 

strong preference for formal design in a matched and a 

mismatched environmenta l setting . Shea noted , however , 

that students with a strong pre ference for forma l des ign 
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adapted the informal environment to their needs for posture 

and comfort without detriment to thei r  achievement . Shea 

imp lied that the adaptation of the formal pre ferenced 

students in the informal environment invalidated the 

informal environment and thus made suspect thi s portion 

of the data. Shea found a s ignificant d i f fe rence at the 

. 0 1 leve l between the mean reading comprehension scores of  

informal pre ferenced students when tested in a matched and 

a mi smatched environmental setting . Shea concludes that 

the results o f  his study support the hypothesis that : 

• . . subj ects tested in instructional 
environments congruent wi th their learning 
style preferences for de sign would achieve 
signi ficantly higher reading achievement 
scores than their peers tested in  a 
setting that was incongruent with their 
strong pre ferences for des ign . S 3 

C .  SUMMARY 

The li terature reviewed for thi s  investigation 

indicates that the concept of cognitive sty le grew out of 

theory and re search on individual difference s and learning. 

As the idea of learning style was refined and c l ari fied , 

it was evident that the earlier term of cognitive style 

was one of three substyles compris ing what came to be known 

as learning style . These three groups of substyles were 

5 3  Shea , op . cit. , pp . 1 1 6 - 1 3 4 . 
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labe led as ( 1) cognitive sty le s ; ( 2 )  a f fective sty les ; and 

( 3 )  physio logical sty les . 

Cognitive sty le identi fies how an ·individua l receives 

information , how the information received in concept 

formation is used , and how it is retained for later use by 

the individua l . 

The a ffective domai n  of  learning style dea l s  with the 

e f fect of persona lity traits involved in attention , emotion , 

and valuing . The a ffective elements of  learning sty le are 

identi fied as motivation , persistence , respons ibi lity , 

structure , and sociological .  

The third rea lm of le arning styles i s  the physi olo­

gica l domain .  Thi s  substy le inc ludes the physical e lements 

of learning sty le and the environmental e lements . 

The learning sty le e lement of  de sign is one of four 

considered to be a part of the environmental e lements of  

learning s ty le .  The other three environmenta l e lements of 

learning sty le are recorded as sound , light , and tempe ra­

ture . The research indicated that the environmenta l 

e lements of  sound , light , and temperature have measurable 

effects on the individua l ' s  learning and per formance . 

Shea conducted research into the area of environmental 

des ign and its impact on learning and te sting . Shea found 

that when seventh grade students were tested in an 

envi ronment matching their pre ference for the learning 
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style e lement o f  de sign they performed better on s tandard-

ized tests of reading comprehension . 

This li terature review carries the concept of  learning 

sty le origination through its development into a broad term 

encompassing many aspects or substyles. It presents 

research regarding the e f fects of the various environmental 

elements on student learning and per formance re lative to 

the student ' s  diagnosed learning style . It  describes the 

previous research in the area of de sign in laying the 

foundation for understanding and uti lizing the results 

of  thi s study . 



CHAPTER I I I  

METHODOLOGY 

Thi s chapter explains the procedure s uti l i zed to 

determine whether the de sign of the testing e nvironment 

inf luenced s tandardi zed test scores of fi fth grade 

s tudents when the i r  diagnosed preferences for the learning 

s ty le element of  design were matched or mismatched with 

the des ign of the environment . This chapter describes 

the subj ects for the study , the instruments uti l i zed , 

the procedure s used for grouping the subj ects and gathering 

the data , as we l l  as the re search de sign and statistical 

analys i s . 

A .  SUBJECTS FOR THE STUDY 

The population for this study was fi fth grade students 

attending six private schoo ls in the area of  Chattanooga , 

Tenne ssee . The s ix schoo ls enro l led 1 6 3  fi fth grade 

students at the time of thi s investigation . 

The fami lies and communities from which the students 

in the six schoo ls came were primari ly middle c lass . Each 

schoo l had an open academic admi ssions pol icy . The average 

reading and mathematics achievement in the schools as 

measured by the Stanford Achievement Te st ranged from 

s l ight ly above grade leve l to one and a ha l f  grades above 

4 2  
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the national mean , with scores in reading for one school 

averaging three years above grade leve l . 

B. INSTRUMENTS USED IN THE STUDY 

1 .  Learning Sty le Inventory ( LS I )  

The Learning S tyle Inventory ( LS I ) consi sts of  1 0 4  

True/False statements that survey the ind ividua l ' s  

preference for each of  2 4  different e leme nts of  learning 

s ty le . Sub j ects are instructed to read each statement 

and to indi cate whether the statement is usual ly true or 

false for them when they are learning something new . 

They are to give their immediate or first response to 

each item . The inventory i s  untimed in its administration. 

The LSI reports scores on 2 2  sub-scales based on two 

to eight test items for each sub-scale . The se sub-scales 

are listed in Table 1 .  

The reliabi lity data reported in the research report 

on the LS I were based on a sample of 1 , 8 3 6  subj ects tested 

in Kansas , Michigan , New Jersey, New York , Pennsy lvania , 

and Texas . Of the 1 , 8 3 6  students , 9 4 2  were ma les and 8 9 4  

females . 1 The Hoyt analysi s o f  variance procedure was 

used to estimate the re liabi lity for each sub-scale on 

1Gary E .  Price , Ri ta Dunn , and Kenneth Dunn , Learning 
Style Inventory : Research Report ( Lawrence : Price Systems , 
1977 ) , p .  4 .  



Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
17 
18 
19 
2 0  
2 1  
2 2  

4 4  

TABLE 1 

THE 2 2  SUB-SCALES REPORTED ON THE LSI 

Low Score 

Quiet 
Low 
Coo l 

Informa l 

Sub-scale 

Noi se Leve l 
Light 

Temperature 
Design 

Motivati on 
Persistence 
Responsible 

Structure 

High Score 

Sound Present 
Bright 

Warm 
Forma l 

Learning A lone/Peer Oriented 
Authority Figure Present 

Learn in Several Ways 
Auditory 

Visual 
Tacti le 

Kinesthetic 
Requires Intake 

Evening - Morning 
Late Morning 

Afternoon 
Needs Mobi lity 

Parent Figure Motivated 
Teacher Motivated 



the LS I . The Hoyt procedure is equivalent to the Kuder­

Richards on Formula 2 0 . 2 

45  

Price reports the re liabi lity analysis  for the various 

e lements on the LSI for grades 1 through 12 as follows : 

. . •  3 3 %  were greater than . 7 0 ,  2 5 %  were 
betwee n  . S O  and . 6 9 ,  2 3 %  were between . 3 0 
and . 4 9 and 1 0 %  were les s  than . 2 9 with 
only seve n  items per sub-sca le ,  at the most . 
Thus , the re liabi lities were generally very 
good considering the sma l l  number of item s 
in  each sub-scale . 3 

The reported re liabi lity for the environm enta l e lements 

4 ranged from . 3 3 to . 8 2 ,  with an average of . 6 7 .  The 

des ign e lement test consi sts of four o f  the 1 0 4  item s . 

They are given in  order ; # 6 , # 7 ,  # 19 ,  # 4 0 : 

6 .  I study bes t  at a table or desk . 

7 .  When I study I like to sit on a soft chair or 

couch . 

1 9 . I l ike to s i t  on a hard chair when I study . 

4 0 . I like to s i t  on carpeting or rugs when I s tudy . 5 

The reliabi lity coe fficient for the learning sty le e lement 

of des ign was . 3 3 . 6 

2 Ibid . ,  p .  9 .  

3 Ibid . 

4 Ibid . , p .  2 6 . 

5Rita Dunn , Kenneth Dunn , and Gary E .  Price . Learning 
Sty le Inventory ( Lawrence : Price System s , 19 7 8 ) , p .  1 .  

6Price , op . cit . , p .  95 . 



Shea re fers to the work of Price in studying the 

stab i l i ty of se lec ted e lements of the LSI across time . 

46  

Price found that certain e lements of learning s ty le tended 

to be stable over time , whi le others appeared to fol low 

the chi ld ' s  devel opmental pattern . The e lement of  design 

appeared to vary from pre ference for formal toward pre fer­

ence for informal as age and independence increased . 7 

Shea reports that in  a tes t-retest re liabi lity design , 

eight percent of  the elements in the LS I were s igni ficant 

at the . O S leve l of confidence , and 56 percent were 

signi ficant at the . 0 1 leve l .  The te st-retest des ign 

worked with an e ight-month interval between testings . 

Evidence was that the greatest degree of f luctuation in 

reliabi lity scores was during the middle school grade s of 

six , seven , and eight . 8 

In regards to the re liability and va lidity of the 

LSI , Ohio State University ' s  Nationa l Center for Research 

in Vocationa l Education reported after a two-year review of 

7Thomas c. Shea , "An I nvestigation of the Re lationships 
Among Se lected Instructional Environments , Pre ferences for 
the Learning S ty le Element of Des ign , and Reading Achieve ­
ment Testing of  Ninth Grade Students to Improve Admin i s­
tration Determinations Concerning Effective Educational 
Fac ilities , .. ( Unpubli shed Doctora l Dissertation , St . John ' s  
Unive rsity , 1 9 8 3 )  p .  9 4 ,  citing Gary E .  Price , " Research 
using the learning sty le inventory . "  Paper presented at 
the second annual con ference on teaching students through 
individual learning sty les , New York , July , 1 9 8 0 . 

8 Ibid . ,  p .  9 5 . 



instruments designed to identi fy learning styles ,  that , 

"Price , Dun n , and Dunn have e stabli shed impres s ive 

reliabi l i ty and face and construct validity . " 9 

47  

2 .  Cali fornia Achievement Test { 19 7 7 ) , Leve l 16 , Form c ,  

Mathematic s  Concepts and Applications , and the Reading 

Comp rehension Subtests 

The content validity of the Ca li forni a  Achievement 

Tests (CAT ) i s  documented in  a detailed description of  the 

various ski ll s  and concepts measured by the test found in  

Technica l Bul letin 1 . 1 0  The di fferent obj ectives covered 

by the tests are represented by figures in the manual and 

the proces s  for arriving at the content to be included i s  

di scussed . 

The pub l i shers state that " the va lidity of  CAT C 

and D was establi shed during the process of test deve lop-

ment and does not depend upon corre lation wi th any other 

test . " 1 1  The manual include s table s of  the corre lation 

coe f ficients for the various subtests o f  the CAT and the 

inte l ligence quotients of students measured by the 

9Patricia Ki rby , Cognitive Style , Learning Sty le , 
and Trans fer Ski l l  Acqu1s 1t1on ,  (Columbus , Oh1o :  The 
Nat1ona1 Center for Research 1n Vocational Education at 
the Ohio State Univers ity , 19 7 9 )  p .  7 2 . 

10 Technical Bul letin 
Forms C ana D ,  (Monterey : 

11 rbid . , p .  18 . 

1 .  Cali fornia Achievement Tests , 
CTB/McGraw-H1li , 1979) pp . 7-12 . 



Shor t  Form Test of Academic Aptitude { SFTAA) . The SFTAA 

is a revi s i on of the Cal ifornia Test of  Mental Maturity . 
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The validity corre lation between the CAT , Leve l 1 6  and the 

SFTAA , Leve l 3 was . 7 6 for mathematics concepts and 

app l ication s  and was . 7 9 for reading comprehension . 1 2  

The re liab i l i ty o f  the CAT was e stablished during the 

norming and standard i z ation process .  The re liabi lity 

coefficients for a lternate forms of the �, Leve l 16  at 

an interval of two to three weeks were Reading Compre­

hension , . 7 5 and Mathematics Concepts and App lications , . 77 .  

The corre lation coe ffi cients for repeated administration 

of the same test after six months was . 8 4 for Reading 

Comprehens i on and . 8 4 for Mathematics Concepts and 

1 .  . 1 3  App �cat�ons . 

C .  PROCEDURES IN THE STUDY 

It was the purpose of thi s study to determine whether 

standardized tes t  scores in mathematics concepts and 

appli cati ons and in reading comprehension of fi fth grade 

students were inf luenced when the learners were tested in 

an environment that matched and mi smatched the ir di agnosed 

preferences for the learning style e lement of de sign . 

12 Ibid . , p .  2 0 . 

1 3 Ibid . , pp . 1 1 6  and 1 2 9 . 



To determine students ' preference for the learning 

style e lement of des ign in the learning environment , the 

Learning Style Inventory ( LS I ) by Dunn , Dunn , and Price 

was administe red to 1 6 3  fi fth grade students in six 

4 9  

private schools  in  the vi cinity o f  Chattanooga , Tenne s see . 

The s tudents f e l l  into three categories according to their 

scores on the LSI . The students scoring be low 4 0  on design 

on the LSI were placed in the category ide ntified as 

preferring an informal design of the learning environment . 

Subj ects scoring above 6 0  on design on the LS I fe l l  into 

the category diagnosed as preferring a formal de sign of 

the learning envi ronment , and those scoring between 40 and 

6 0  on des ign on the LS I were categor i zed as indicating 

no preference for the e lement of design in the learning 

envi ronment . The students then were randomly ass igned 

from each of the three categories to two groups . Each 

group cons i sted of subj ects who were diagnosed as  

( 1 )  pre ferring formal learning design ; ( 2 )  pre ferring 

informal learning des ign ; and ( 3 )  indicating no pre ference 

for the environmental e lement of des ign . 

Group one was tested in a formal envi ronment . Thi s  

group cons is ted o f  3 9  subj ects : 1 3  with a di agnosed 

prefe rence for formal de sign ; 13 with a di agnosed 

pre ference for informal design ; and 13  with a di agnos is 

of no preference for des ign . 



Group two was te sted in an informal environment . 

Thi s  group was composed of 3 9  subj ects : 1 3  with a 

diagnosed preference for forma l design ; 1 3  wi th a diag­

nosed pre ference for informal design ; and 13 with a 

diagnos is of  no pre ference for design . 

so 

Both groups were tested in a room wi th dimensions o f  

1 8 ' x 4 5 ' that was designed for 9 0  students .  The formal 

testing environment for group one consi s ted of  9 0  s i de 

arm student desks . On the following day group two was 

tested at the same time of day with the room comp lete ly 

rearranged for the informal testing . All  desks were 

removed and an informal setting prepared by usi ng four 

long upholste red sofas , three short upholstered sofas , 

nine upholstered chairs , four lounge chairs , three 

viny l covered arm s ide chairs , and ten large cushions . 

Thes e  pieces were arranged in an informal setting with 

easy visua l acce s s  to the person admini stering the te sts . 

A d iagram of  the informal te st setting can be found in 

Appendix A, page 9 7 . 

The stude nts in group one were not assigned seats but 

were instructed to sit in every other desk in each odd 

numbered row . The sub j ects in group two were instructed 

to choose the seat and location of their choice . 
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The subj ects were administered the Cali forni a  

Achievement Tes t  ( 1977 ) , Leve l 1 6 , Form C ,  The Mathematics 

Concepts and App li cations , and The Reading Comprehension 

Subtests in the tes ting environment to which they were 

assigned at the beginning of the experimental period . 

These tests were s cored , and the scores for mathematics 

concepts and app lications were recorded , as  were the 

score s  for reading comprehens ion . Comparisons were made 

for both mathematics concepts and applications , and 

readi ng comprehens ion scores when : { 1 )  the testing 

environment was matched with di agnosed learning style ; 

( 2 )  when the testing environment was mi smatched with 

diagnosed learning sty le ; and ( 3 ) when the learning style 

e lement of des ign was diagnosed as  being of no pre ference 

to the sub j ect . 

The test for e ach group was admini stered by the same 

certi ficated , experienced e lementary school teacher , who 

was bl ind to the hypotheses of the study . The same four 

observers were uti li zed in each te sting ses sion to record 

any behavior by students that might indicate an attempt 

to make the forma l environment more informal , or an e f fort 

to forma lize the informal setting . A copy of the se 

observation record forms can be found in Appendix B ,  

page s 9 9 -1 0 0. 



The four observers were trained to observe in the 

test setting on the day of each test administration . The 

training consi s ted of a presentation of the purpose for 

the observations and the kinds of behavior for which they 

were to watch . Observers were instructed to be certain 

5 2  

the student maintained a posture for approximately one 

minute before recording i t  on the observation form . Each 

observer was assigned to record the behavi or of  the students 

in a speci fied area of the c lassroom . 

D .  RESEARCH DESIGN 

The research design of  thi s  study involved two 

independent variables : ( 1 ) te sting environment , and 

( 2 )  diagnosed preference or no preference for design . 

The two dependent variables were the mathematics 

concepts and applications , and the reading comprehens ion 

as me asured by the mean scores on the mathematics concepts 

and applications , and the measures on the readinq compre­

hension subtests of the Cali fornia Achievement Test ( 1 9 7 7 ) , 

Leve l 1 6 , Form c .  

E .  STATISTICAL ANALYSES 

A corre lated t test was app lied to the data for the 

experimental group means uti li zed for thi s inve stigation . 

Those analyses yie lded a t score for each of the groups 



inc luded in the study . I n  all analyses , t scores signi f­

icant at the . 0 1 leve l were deemed large enough to re j ect 

the nul l hypotheses . 
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The statistical analyses were used to compare mean 

achievement test scores in mathematics concepts and 

applications and in reading comprehens ion for the subj ects 

of this study : 

1 .  When those with a di agnosed pre ference for the 

forma l design of the learning environment were 

tested in an environment matched and mi smatched 

wi th their pre ference . 

2 .  When those wi th a diagnosed pre ference for the 

informal des ign of the learning environment 

were tested in an environment matched and 

mi smatched with their pre ference . 

3 .  When those with no diagnosed pre ference for 

the learning style e lement of des ign were 

tested in a formal environment and when 

they were tested in an informal setting . 



CHAPTER IV 

ANALYS IS OF DATA 

Thi s  chapter presents the results of  the evaluation 

procedures uti l ized to test the hypotheses of  thi s  

investigation . The se hypotheses were tested by computing 

the mean scores on the dependent variables and ana lyz ing 

them through a corre lated t test procedure . 

A . DISCUSSION 

Thi s  s tudy investigated the re lationship among 

selected testing environments and students • diagnosed 

preference or lack of pre ference for the learning sty le 

e lement of de s ign . Mean achievement test scores of fi fth 

grade students were compared when students with a diagnosed 

preference for formal design and those with a diagnosed 

pre ference for in formal design were tested in an environ­

ment matched and mi smatched wi th their diagnosed pre fer­

ence s . Students with a diagnosis of no pre ference for the 

learning style e lement of design were compared when te sted 

in a formal and an informal environment . 

5 4  
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1 .  Null Hypothes i s  One 

There wi l l  be no s igni ficant di f ference between the 

mean scores when students , whose diagnosed pre ference for 

a formal design , are tested in a setting that is matched 

and mismatched with the i r  preference on tests of 

a .  mathematics concepts and applications , and 

b .  reading comprehension . 

2 .  Nul l Hypothes i s  Two 

There wi ll be no s ignificant di fference between the 

mean scores when students who have a diagnosed pre ference 

for an informal design are tested in an environment that 

is matched and mismatched with their preference on tests 

of 

a .  mathematics concepts and app lications , and 

b .  reading comprehens ion . 

3 .  Nul l  Hypothes i s  Three 

There wi l l  be no signi ficant dif ference between the 

mean scores of students with no diagnosed preference for 

forma l or in formal des ign when tested in a formal and an 

informal envi ronment on tests of 

a .  mathematics concepts and app lications , and 

b .  reading comprehension . 
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4 .  Report of  Data 

The data gathered by the procedures uti li zed in thi s  

study , and compared b y  the statistical analyses employed 

by this study , are presented in re lation to the three 

groups studied by thi s  investigation : students having 

a pre ference for formal des ign , students having a prefer­

ence for informa l design , and students indicating no 

preference for the learning sty le e lement of  design . 

The mean scores for a l l  three groups of  subj ects 

when tested i n  both a formal and an informal environment 

on mathematics concepts and applications are presented in 

Table 2 .  Table 3 contains the mean scores for all three 

groups of s ubj ects when tested on reading comprehens ion 

in both a formal and an informal environment.  Table 4 

presents the calcula ted data for the t te st on the mean 

scores for each of  the three des ign pre ference groups on 

the test of  mathematics concepts and applications . 

Table 5 presents the computed data for the t test on the 

mean scores for each of the three des ign pre ference 

groups on the te st of reading comprehens ion . 

a .  Students Having a Preference for Formal De s ign . 

Students having a forma l pre ference were tested in a 

matching ( formal ) environment and a mi smatching ( informa l )  

envi ronme nt . 
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TABLE 2 

MEAN TEST SCORES ON A TEST OF MATHEMATICS CONCEPTS AND 
APPLICATIONS OF STUDENTS WITH DIAGNOSED LEARNING STYLE 

PREFERENCE OR NO D IAGNOSED PREFERENCE FOR FORMAL OR 
INFORMAL DESIGN WHEN TESTED IN A MATCHED OR 

MI SMATCHED TESTING ENVIRONl-1ENT 

Pre ference 

Formal 
Pre ference 

Informal 
Pre ference 

No 
Pre ference 

Formal Environment 

x = 2 6 . 3 8 
Range = 9 - 3 8  ( 2 9 }  
mdn = 2 9  
n = 1 3  

x = 3 1 . 7 7 
Range = 12-4 1 ( 2 9 }  
mdn = 35 
n = 1 3  

x = 2 6 . 15 
Range = 1 2 - 4 3  ( 3 1 }  
mdn = 2 6  
n = 1 3  

Informal Environment 

x = 2 6 . 6 2 
Range = 1 4 - 3 5  ( 2 1 }  
mdn = 2 6  
n = 1 3  

x = 3 0  
Range = 1 5 - 4 4  ( 2 9 )  
mdn = 32 
n = 13 

x = 2 7 . 6 9 
Range = 1 7 - 3 9  ( 2 2 }  
mdn = 2 9  
n = 13  



TABI.E 3 

MEAN TEST SCORES ON A TEST OF READING COMPREHENSION 
OF STUDENTS WITH DIAGNOSED LEARNING STYLE 
PREFERENCE OR NO D IAGNOSED PREFERENCE FOR 

FORMAL OR INFORMAL DESIGN WHEN TESTED IN 
A MATCHED OR MISMATCHED 

TESTING ENVIRONMENT 
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Preference Formal Environment I nformal Envi ronment 

Forma l 
Pre fe rence 

Informal 
Preference 

No 
Pre ference 

x = 2 6 . 7 7 
Range = 7 - 3 7  ( 3 0 )  
mdn = 28 
n = 1 3  

x = 2 9 . 8 5 
Range = 1 6 - 3 8  ( 2 2 )  
mdn = 3 2  
n = 1 3  

x = 2 2 . 8 4  
Range = 9 - 3 7  ( 2 8 )  
mdn = 2 5  
n = 13  

x = 2 7 . 6 2 
Range = 1 8 - 37 ( 1 9 )  
mdn = 2 6  
n = 1 3  

x = 3 0  
Range = 1 4 - 38 ( 2 4 )  
mdn = 3 3  
n = 1 3  

x = 2 7  
Range = 1 0 - 3 5  ( 2 5 ) 
mdn = 2 8  
n = 1 3  



TABLE 4 

RESU LTS OF t TEST FOR THREE DES IGN PREFERENCE GROUPS WHEN 
TESTED IN A MATCHED AND MI SMATCHED ENVIRONMENT ON A TEST 

OF MATHEMATIC S  CONCEPTS AND APPLICATIONS 

M M 
Design Pre ference Forma l I n forma l 

Groups Envi ronmen t  S D  Envi ronment SD t 

Forma l Pre fe rence 2 6 . 3 8 9 . 3 1 2 6 . 6 2 7 . 5 8 . 07 
I nforma l Pre ference 3 1 . 7 7 8 . 5 4 3 0  8 . 0 3  . 5 4 
No Preference 2 6 . 1 5 1 1 . 0 4 2 7 . 6 9  7 . 1 6 . 4 2 

p at the . 0 1 leve l requires a t-score greater than 2 . 6 6  for 2 
tai led-test at 7 0  d f . 

p 

NS 
NS 
NS 

LTI 
\0 



TABLE 5 

RESULTS OF t TEST FOR THREE DES IGN PREFERENCE GROUPS WHEN 
TESTED IN A MATCHED AND MI SMATCHED ENVIRONMENT ON A TEST 

OF READING COMPREHENSI ON 

M .f\1 
Des ign Pre ference Formal Informa l 

Groups Envi ronment so Envi ronment so t 

Formal Preference 2 6 . 7 7 8 . 4 3  2 7 . 6 2 6 . 6 . 2 9  
Informal Pre ference 2 9 . 8 5 6 . 9 6 3 0  7 . 4 6  . 0 5 
No Pre ference 2 2 . 8 4  1 0 . 1 6 2 7  7 . 1 1 1 . 2 1 

p at . 0 1 leve l  requires a t-score greater than 2 . 6 6  for 2 
tai led-test at 7 0  d f . 

p 

NS 
NS 
NS 

0"\ 
0 
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The mean score on the tes t  of  mathematics concepts 

and application s  for the subjects with a diagnosed pre fer­

ence for formal design . was 2 6 . 38 when tested in a formal 

setting and 26 . 6 2 when tested in an informa l setting . 

The computed � score (�= . 0 7 )  for the subj ects pre fer-

ring a formal des i gn tes ted in an environment matched 

and mismatched with the i r  diagnosed pre ference on the 

tes t  of mathematics concepts and app lication s  was not 

s i gni ficant at the . 0 1 leve l .  The subj ects with a 

diagnosed pre ference for formal des i gn had mean scores 

on the test of  reading comprehension of 2 6 . 7 7 in a 

formal te sting environment and 2 7 . 6 2 in an informal 

tes ting environment .  The computed � score ( �= . 2 9 )  for 

the subj ects pre ferring a formal design tes ted in an 

environment matched and mismatched with the i r  diagnosed 

preference on the te st of reading comprehension was not 

signi ficant at the . 0 1 leve l . 

Null hypothe s i s  one of thi s  study was accepted . 

b .  Students Having Pre ference for In formal Design . 

Students with a pre ference for informal des ign were 

tes ted in a matching ( in forma l )  environment and a mis ­

matching ( formal } environment . 

The mean score on the test of mathematics concepts 

and appl ications for students with a diagnosed pre ference 

for informal design tested in a formal environment was 
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3 1 . 7 7 whi le it was 3 0  for the students with the same 

diagnosed pre ference tested in an i nformal environment . 

The computed t score (t= . 5 4 )  for the sub j ects preferring 

an i nformal design tes ted in an environment matched and 

mismatched with the i r  diagnosed preference on the tes t  

o f  mathemati cs concepts and applications was not s igni f­

icant at the . 0 1 leve l .  The mean score on the test of  

reading comprehension for students with a diagnosed 

preference for informal design tested in  a forma l setti ng 

was 2 9 . 8 5 and for students wi th the same pre ference 

tes ted in an informa l environment the mean score was 3 0 . 

The computed t score ( t= . O S )  for the subj ects pre fer­

ring an informa l design tested in an environment matched 

and mi smatched .with the i r  diagnosed pre ference on the 

tes t  of reading comprehension was not s igni ficant at 

the . 0 1 leve l .  

Null hypothes i s  two was accepted . 

c .  Students Having No Pre ference for the E lement of  

Des i gn . S tudents with no pre ference for the environme ntal 

e lement of des ign were tested in a formal and an informa l 

environment . 

The mean score on the test of  mathematics concepts 

and applications for s tudents with no diagnosed pre ference 

for the learning style e lement of design when tested in 



a formal environment was 2 6 . 1 5 and when te sted in an 

informal environment was 2 7 . 6 9 .  The computed t score 

(t= . 4 2 }  for the sub j ects wi th no diagnosed pre ference 
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for the element o f  de sign when tested i n  a forma l and an 

informal environment on the test of mathematics concepts 

and applications was not significant at the . 0 1 leve l . 

The mean score on the test of reading comprehension for 

students with no diagnosed pre ference for the element of 

design when tested in a formal setting was 2 2 . 8 4 ,  and 

for the students having the same diagnosed lack of 

pre fe rence the mean score was 2 7 . The computed t score 

( t= l . 2 1 }  for the subj ects wi th no diagnosed pre ference 

for the e lement of de sign when tested in a forma l and an 

informal environment on the test of reading comprehension 

was not sign i f icant at the . 0 1 leve l . 

Nul l  hypothes i s  three was accepted . 

Students with a diagnosed pre ference for forma l 

desi gn scored s l ightly higher mean scores on both mathe­

matics concepts and applications and reading comprehens ion 

when tested in an informa l environment than when tested 

in a forma l environment (Math : F2=2 6 . 6 2 >F 1= 2 6 . 3 8 }  

( Reading : F2= 2 7 . 6 2 >F1=2 6 . 7 7 } . Although the mean 

scores were higher , the median scores for thi s group 

were hi gher when tested in a forma l environment . 
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The range of  scores for the group indicating a formal 

pre ference was greater when tested in a formal environment 

than in an informal environment . (Math : 

and Reading : F 1= 3 0 >F 2= 1 9 ) . 

F = 2 9 > F  =2 1 1 2 

For students with a diagnosed pre fe rence for informal 

design ,  the mean and median scores on the tests o f  

mathematics concepts and application s  and reading compre-

hens ion do not follow the same pattern as the scores for 

the formal pre ferenced group . On the mathematics test 

informal preferenced students scored a higher mean and 

med ian in a formal than an informal environment 

(Me an : r 1= 3 1 . 7 7 > I 2= 30 and Median : r 1= 3 5 > I 2= 3 2 ) . 

On the tes t  of  reading comprehension the informal 

pre ferenced group scored a higher mean and medi an in 

an informal tes ting environment (Mean : I 2= 3 0 > I i= 2 9 . 8 5 

and Median : r 2= 3 3> I 1= 3 2 ) . The students with a 

pre ference for informal de sign had a range of  scores in 

a matched environment that was equal to or greater than 

the range in a mismatched environment ( Reading : 

r 2= 2 4 > I 1= 2 2  and Math : r 2= 2 9=I 1= 2 9 . 

Whi le the mean and median scores have no consistent 

pattern , the range of  these scores is greater for the 

students that were matched with their learning style 

pre ference than for the mismatched students (Math : 



F = 2 9 >F =2 1  and I = 2 9 = I  =2 9 )  ( Reading : 1 2 2 1 

I 2= 2 4 > I 1=2 2 ) . 

Such a pattern for the range of scores of students 

tested in a matched and mismatched envi ronment raises 

several questions . Are students tested in  an e nvironment 

matched wi th thei r  diagnosed preference for the learning 
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style e lement of  design more like ly t o  perform a t  the 

extreme limits o f  their abi lity ?  I f  s tudents in a matched 

environment are more likely to perform at the extreme 

limi ts o f  their abi lity , why i s  thi s  s o ,  and are there 

any characteri stics of students performing at either 

extreme which would help identi fy or anticipate such 

performance ? 

Students wi th no diagnosed pre ference for the 

learning sty le e lement of design had higher mean and 

median score s when tested in the informa l environment on 

both the mathematics concepts and applications and on the 

reading comprehens ion test . (Math Mean : NP2= 2 7 . 6 9 >  

NP1= 2 6 . 1 5 and Reading Mean : NP2= 2 7 >NP1= 2 2 . 8 4 )  

(Math Median : NP2=2 9 >NP1=2 6  and Reading Median : 

NP2= 2 8 >NP 1= 2 5 ) . The range of both the mathematics 

and reading tes t  for students with no pre ference for 

design was greater when tested in a forma l envi ronment 

(Math : Range NP1= 3 1 >NP 2=2 2 and Reading : Range NP1= 2 8 >  

NP2 = 2 5 } . 
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The f indings with students i ndicating no diagnosed 

preference for the learning style e lement of design raise 

seve ra l  que stions . Does a formal testing environment , 

which i s  fami liar to the student with no diagnosed pre fer-

ence for des i gn , create a situation where the student i s  

more likely t o  perform a t  the extreme limi ts of his 

abi lity than in  an informal environment? Does an informal 

testing environment include conditions that focus more 

attention on the task of test taking and thus generate 

higher average scores than a formal te sting environment , 

and i f  s o ,  why? 

B .  OBSERVATIONS 

During his investigation of the re lationship between 

the learning environment and di agnosed pre ference for the 

learning style e lement of des ign , Shea noted that when 

sub j ects who preferred formal design were exposed to the 

informa l envi ronment they chose seating pos itions which 

mos t  closely resembled a forma l posture . He exp lained 

as follows : 

I nvariably , the subj ects who pre ferred 
a formal design chose seating conditions 
whi ch mos t  closely resembled that type o f  
posture , such as seating themse lves ex­
treme ly upright although on upholstered 
chairs or sofas . When such seats were 
unavai lable , they chose a posi tion on the 
floor directly against a wa l l  so that their 
backs were straight and their body angle s 



essential ly approximated what would have · 
occurred had they been sitting on a hard , 
wooden chair . l 
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Shea noted a s  we ll that i n  the informa l environment, 

informa l ly preferenced subj ects became extreme ly informal . 

His description i s  as fol lows : 

. • . the informally pre ferenced sub j ects 
chose to sprawl or lie prone on the carpeted 
f loor usi ng pi llows or thei r  e lbows for support ; 
they s louched , slumped , curled , and/or put thei r  
feet onto adj acent furni ture unti l they obtained 
a comfortable pos ition . 2 

Shea gave the fo llowing exp lanation regarding the 

abi lity or inabi lity of students wi th either diagnosed 

pre ference for de sign to adapt to the mi smatched 

envi ronment : 

Simply,  the formal ly pre ferenced students 
made every attempt to " forma l i ze " the informal 
environment in which they were p laced by 
adopting postures suitable to rigid chairs 
and desks . That option of  adaptation to the 
environment was j ust not avai lable to the 
informa lly pre ferenced youngsters when placed 
in the forma l experimenta l condi tion . Another 
cons ideration i s  that , although informa l ly 
inc lined youngsters had been required to 
learn in a formal environment during a 
maj or porti on of  the ir school ing , that 

1Thomas c .  Shea , "An Investigation of the Re lation­
ships Among Se lected Instructiona l Environments , Pre fer­
ences for the Learning Style E lement of  Design , and 
Reading Achievement Testing of Ninth Grade Students to 
Improve Administration Determinations Concerning Effective 
Educationa l Faci litie s , " (Unpubli shed Doctora l Dissertation , 
St . John ' s  Uni versity , 19 8 3 )  p .  1 3 1 . 

2 Ibid . 



constant exposure to the mismatched envi ­
ronment had not enhanced their abi lity 
to per form more e f fective ly in  that disso­
nant , rather than a more complementary , 
setting . 3 

6 8  

Due to the notations and exp lanations o f  Shea , thi s  

investigation employed four observers t o  record the 

stude nts ' behavior during each testing s ituati on . The 

observers were to record the adj ustments o f  individual 

students to determine any attempts to formal i z e  the 

informal testing envi ronment or to make the formal 

te sting environment informal . The observations of Shea 

were the basi s  for constructing the observational record 

forms . A copy of the Observation Record Form for the 

Informal Testing Environment and for the Forma l Testing 

Environment can be found in Appendix B ,  page s  9 9 -1 0 0 . 

Observations were recorded each time the student made a 

phy si cal ad j ustment in position that could be interpreted 

as an environmental ad j ustment . A summary of the obser-

vations recorded during the informal testing environment 

can be found in Table 6 .  Table 7 is a summary of the 

observations recorded during the forma l tes ting envi-

ronment . 

Although the subjects te sted in the forma l envi -

ronment made more recorded adaptations than the subj ects 

3 rbid . , pp . 1 3 1 - 1 3 2 . 



TABLE 6 

SUMMARY OF THE OBSERVATIONS RECORDED OF STUDENT 
POS ITION ING DURING INFORl>1AL TESTING E�"V IRONME�:T 

S tudents t�i th 
A D i agnosi s  

S tudents With Students With of No 
A D iagnosed A D iagnosed Preference 
Preference Preference for the 
for Formal for Informal Element of 

Category Design Design Des ign 

Student pos ition s  
himse l f  aga i�st a 
solid structure in 10 8 1 2  
a rigid seat like 
posi tion 

Student s i t s  on 
f loor and use s 7 0 3 
chair or couch as 
a table 

Student s i ts 
rigid li' in sofa 
or chair and 1 4  1 1  14 
uses arm of sofa 
or chair as a 
desk 

Totals 31 19 29 
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TABLE 7 

SUMMARY OF THE OBSERVATIONS RECORDED OF STUDENT 
POSITIONING RECORDED DURING THE 

FORMAL TESTING ENVIRONMENT 

S tudents Nith 
A Diagnosi s  

S tudents With Students l-li th of No 
A Diagnosed A Diagnosed Pre ference 
!?rP.ference Preference for the 
for Formal for Informa l E lement of 

Category I Design Design Des ign 
I 

Rests chin in hand 8 18 I 1 3  

I 
Rests head on desk I 
( on or o f f  arm) 

I 
9 2 l 8 

Props feet on desk I in front 1 7  3 1  3 2  

Stretches legs out I I 
I on desk seat i n  

front 4 5 4 

Folds leg under 
se l f  10 1 6 

S lumps or s lides 
down in desk 7 5 1 3  

l 

Cons tant ly changes ! 
sea t ing pos i ti ons 9 9 6 

Totals 6 4  7 1  9 2  

7 0  



tes ted in the informal environment , thi s  counting 

dif ference can be accounted for by the greater number of 

categories for recording behavior changes on the obser­

vation record form for the formal environment than on 
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the observation record form for the informal environment . 

From the record of these observations i t  i s  qui te 

evident that the subj ects tested in the environment 

mismatched with their diagnosed preference made more 

adaptations or movements than the subj ects tested in 

the same environment matched wi th their diagnosed prefer­

ence . 

The tota ls in  Tab le 6 show that , in an informal 

testing environme nt , the students with a forma l pre fer­

ence made 3 1  adaptations compared with 1 9  by those with 

a pre ference for in formal design , and 2 9  by those wi th 

no pre ference for the environmenta l e lement of des i gn . 

Table 7 indicates that in a formal testing environ­

ment the students mismatched wi th their pre ference for 

informal design made 7 1  adj ustments , whi le those matched 

wi th the pre ference for formal design made 6 4  movements , 

and those diagnosed as having no pre ference for the 

e lement of des ign adapted 82 times . These findings give 

support to Shea ' s  observations regarding the attempts of 

students to adap� the envi ronment to their design 

pre ference . 
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The findings of thi s study show that students with 

no d iagnosed preference for the environmental element of 

des ign made a great number of movements or adj ustments .  

Thi s  raises a question regarding those subj ects indi­

cating no diagnosed preference for des ign . Do those who 

regi ster no pre ference for design actual ly have no 

pre ference , or are they uncertain as to their preference ? 

Such uncertainty could lead to variable responses on 

the inventory resulting in a no pre ference score . Such 

uncertainty could result in constant adj ustments to 

eithe r environmental de sign . 



CHAPTER V 

SUMMARY , CONCLUSIONS , RECOMMENDATIONS , AND IMPLICATIONS 

A. SUMMARY 

The purpose of thi s study was to investigate the 

inf luence of diagnosed pre ferences for the learning style 

e lement of de s ign on standardized test scores . Thi s  

research compared students • scores on a test o f  mathe ­

matics concepts and app lications and on a test of  reading 

comprehens i on for f i fth grade students : ( 1 ) when the 

testing environment was matched with the diagnosed 

learning style pre fe rence ; ( 2 )  when the testing environ­

ment was mi smatched with the diagnosed le arninq sty le 

preference ; and ( 3 )  when the diagnosed learning style 

indicating no pre ference was te sted in a formal or an 

informa l envi ronment . 

1 .  Hypotheses 

Thi s investigati on te sted the fol lowing nul l  

hypotheses : 

a .  There wi l l  be no significant d i f ference between 

the mean scores when students , whose diagnosed 

pre fe rence for a formal des ign , are te sted in 

a setting that is matched and mi smatched with 
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thei r  pre ference on tests of 

( 1 )  mathematics concepts and app lications , and 

( 2 )  reading comprehension 
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b .  There wi l l  be no s ignificant d i f ference between 

the mean score s  when students who have a di agnosed 

pre fere nce for an informal design are tested in  

an  environment that i s  matched and mismatched 

with thei r  preference on tests of 

( 1 )  mathematics concepts and app lications , and 

( 2 ) reading comprehension 

c .  There wi l l  be no significant difference between 

the mean scores of students with no di agnosed 

pre ference for formal or informal des ign when 

tested in a formal and an informal envi ronment 

on tests of 

( 1 )  mathematics concepts and app lications , and 

( 2 )  reading comprehension 

2 .  Subj ects 

The subj ects for this study were drawn from fi fth 

grade students attending six private schools in the 

vicinity of Chattanooga , Tennes see . 

The Le arni ng Style Inventory ( LS I )  deve loped by 

Dunn , Dunn , and Price was administered to 16 3 fi fth grade 

students in the six schools . The students fe l l  into 
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three categorie s according to the scores on the LS I .  

Each student scoring above 6 0  on the LSI was diagnosed as 

indicating a pre ference for formal des ign . Twenty-six ( 2 6 }  

students fe l l  into thi s formal preference category . Each 

student scoring be low 4 0  on the LS I was diagnosed as 

pre ferring an informal design . Twenty-nine students 

were c las s i fied as pre ferring informal design . The 

remaining 1 1 8  students scored between 4 0  and 6 0  on the 

LSI and were categori zed as having no pre ference . 

The students in each of the three categories were 

randomly as signed to either of two groups . Each group 

cons isted of  ( 1 } subj ects who were diagnosed as pre ferring 

formal design in the learning environment ; ( 2 }  sub j ects 

who were diagnosed as pre ferring informal design ; and 

( 3 }  subj ects who were di agnosed as indicating no pre fe r-

ence for the envi ronmental e lement of des ign . 

Group one was composed of 3 9  students : 1 3  with a 

diagnosed pre ference for forma l des ign ; 1 3  wi th a diag­

nosed pre ference for informal des ign ; and 13  wi th a 

diagnos i s  of no preference for de sign . Group one was 

tes ted in a formal testing environme nt . 

Group two consisted of 3 9  students : 1 3  with a 

d i agnosed preference for formal design ; 1 3  with a diag­

nosed pre ference for informa l desiqn ; and 13 wi th a 

diagnos i s  of no pre ference for des ign . Group two wa s 

tested in an informal setting . 



7 6  

The students were administered the Cali fornia 

Achievement Test ( 1 9 77 ) , Leve l 1 6 , Form C ,  The Mathematics 

Concepts and Applications , and the Reading Comprehension 

Subtests in the testing environment to which they were 

assigned . The test was administered by the same person 

who was blind to the hypotheses of the study . 

Obse rvers were employed in each testing environment 

to record student behavior that indicated an attempt to 

formalize the informa l setting , or an e f fort to make the 

formal environment more informa l . 

3 .  Design of the Testing Environment 

The tes t  setting for both groups was a large room 

with dimensions of  18 ' x 4 5 ' which was designed for 9 0  

students . The formal testing environment for group one 

consisted of 9 0  student desks in this  room . The in forma l 

setting for testing group two was set up on the day 

following the te sting of group one , at the same time 

of day . The room was comp lete ly rearranged for the 

informa l testing . All  the desks were removed and 

rep laced with four long uphol stered sofas , three short 

upholstered sofas , nine upholstered chairs , four lounge 

chairs , three vinyl covered arm side chairs , and ten 

large cushions . These pieces were arranged in an in formal 

setting with easy view of the test admini strator . 



4 .  Experimental Design 

The design invo lved two independent variables : 

( a )  the testing e nvironment , and ( b )  the diagnosed 

pre fe rence or no pre ference for the learning sty le 

e lement of design . The two dependent variables were 

the mathematics concepts and app lication scores , and 

the reading comprehension scores on the California 

Ach ievement Tes t , ( 1 97 7 ) , Leve l 16 , Form c .  

5 .  S tatistical Analysi s  

A t tes t  was applied to the mean score s  for each 

pre ference group tested in an environment matched and 

mi smatched with the i r  di agnosed prefe rence . The t test 

was computed for mean scores on tests of mathematics 

concepts and app lications , and on tests of reading 

comprehens ion . In a l l  analyses , t scores s igni ficant 

at the . 0 1  leve l were deemed large enough to rej ect the 

nul l  hypothes i s . 

6 .  Observations 
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Due to suggestions made by Shea in his investigation 

of the re lat ionship between strong pre ference for the 

learning s ty le element of des ign and performance in 

matched and mi smatched environments , thi s  study emp loyed 

four observers to record the student s ' behavior during each 



testing condition . The observers were to record the 

phy sical adaptations of individual subj ects to make the 

formal environment informal or to forma lize the informa l 

setting . 

7 .  Results 

7 8  

As a result o f  the calculated t scores for e ach of 

the design pre ferenced groups , no signi ficant diffe rences 

were found at the . 0 1  leve l when students with a pre fer­

ence for either formal or informal design were te sted in 

an environment matched and mi smatched to their diagnosed 

pre ference . 

Thus , the three nul l  hypotheses tested by this 

research were accepted at the . 0 1 leve l of confidence . 

a .  There wil l  be n o  s ignificant di f ference between 

the mean scores when students , whose di agnosed 

pre ference for a formal de sign , are tes ted in 

a setting that is matched and mi smatched with 

their preference on tests of 

{ 1 ) mathematics concepts and app lications , and 

{ 2 )  reading comprehension 

Null hypothe s i s  one was accepted . 

b .  There wi l l  be no signi ficant d i f ference between 

the mean scores when students who have a 

diagnosed pre ference for an in formal des ign 
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are tes ted i n  a n  environment that i s  matched 

and mismatched with their pre ference on tests of 

( 1 ) mathematics concepts and app lication s , and 

( 2 ) reading comprehens ion 

Nul l  hypothes i s  two was accepted . 

c .  There wi l l  be no significant d i f fe rence between 

the mean scores of students wi th no diagnosed 

pre ference for forma l or in forma l de s ign when 

tested i n  a formal and an informal environment 

on tests o f  

{ 1 ) mathematics concepts and app li cations , and 

( 2 ) reading comprehension 

Nul l hypothe s i s  three was accepted . 

B .  CONCLUSI ONS 

No s igni ficant difference was demon strated between 

the mean te st scores of fi fth grade students whe n  te sted 

in an environment that wa s matched and mismatched with 

their diagnosed pre ference for the learning sty le e lement 

of de sign . Thi s le ad s  to the conc lus ion that preference 

or a lack of pre ference for the formal or informa l des ign 

of the learni ng environment doe s not affect standardi zed 

test scores in mathematics concepts and applications or in 

reading comprehension of these fifth qrade students when 

they are tested in a formal or informal environment . 
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The scores on the Cali fornia Achievement Test by the 

subj ects whose d iagnosed preference for the learning 

sty le e lement of des ign was informal are noteworthy . 

The mean scores of these students were higher i n  both 

reading comprehension and mathematics concepts and appli­

cations than the me an scores of  students with a diagnosed 

preference for formal design or with no diagnosed 

pre ference for des ign . 

These findings appear to be at variance with previous 

research into the re lationship between scores on achieve-

ment tests of reading and math and the diagnosed prefer-

ence for the learning style e lement of des ign . Price , 

Dunn , and Sanders studied 85  e lementary school s tudents 

who were grouped into high and low reading groups 

according to their scores on the New York State Pup i l  

Eva luation Program in Reading . The students were then 

administered the Learning Sty le Inventory ( LS I ) by 

Dunn , Dunn , and Price . The findings of Price , Dunn , and 

Sanders indicated that individuals with high reading 

achievement pre fer a formal environment , whi le those wi th 

low reading achievement pre fer an informa l environment . 1 

1Gary E .  Price , Ri ta Dunn , and Wi l liam S anders , 
"Reading Achievement and Learning S tyle Characteri stics , "  
The C learing House , 54  ( 1 9 8 1 ) , 2 2 6 - 22 8 . 
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Dunn and Price found the same results in the i r  study of 

1 0 9  gifted students compared to 160 s tudents not identi fied 

as gi fted . 2 

In each of the s tudies re ferred to above , the 

students were i dentified as to math and reading achieve-

ment prior to being adminis tered the LS I to determine 

pre ference for the e lement of des ign . In the current 

inve stigation the students were diagnosed as to their 

pre fe rence for the e lement of design prior to being tested 

for achievement in math and reading . 

The di fferences in these results rai se some important 

que s tions . I s  the traditional method for grouping students 

by achievement test scores of inte l ligence test results 

the best technique for grouping students ? After grouping 

students by the traditiona l method , are we then making 

general i z ations from thi s  group to all  gi fted or advanced 

placement students ? If the group is incorrectly identi­

fied , then any genera liz ation from the group to the 

population of gi fted or advanced students is faulty . 

The observations of student behavior during both 

testing situations lead to the conc lusions that although 

some students made pos i tiona l adj ustments to the envi ron-

ment mismatched with their learning sty le preference , the se 

2Rita s. Dunn and Gary E. Price , " The Learning Sty le 
Character i stics of Gi fted Students , "  Gi fted Chi ld 
Quarterly ,  2 4  ( 1 9 8 0 ) , 3 3 - 3 6 . 



adj us tments were not great enough to indicate that the 

students ' adj ustments modi fied the tes ting environment 

from a mismatch to a match . 

C .  DISCUS S I ON 

Research conducted previous ly has supported the 

concept of learning sty le and its re lationship to 

individual performance . Carbo discovered a pos itive 

re lationship between the perceptual e lements of learning 

style and the academi c achievement of students . 3 P i z zo 

studied the e f fects of sound on the per formance of 

students accordi ng to their acoustica l pre ference . 

Her results indicated that students performed s igni f-

icantly better when in an environment matched with their 

acous tica l  pre ference . 4 Krimsky obtained the same 

8 2  

3Marie Antoneti Carbo , " An  Ana lys i s  o f  the Re lation­
ships Between the Moda lity Pre ferences of  Kindergarten 
and Se lected Reading Treatments As They Affect the 
Learning of A Basic Sight-Word Vocabulary , "  (Unpublished 
Doctora l Dissertation , S t .  John ' s  University , 19 8 0 )  
pp . 8 6 -97 . 

4Jeanne Sottile Pizzo , "An Inve stigation of the 
Re lationship Between Selected Acoustic Environments and 
Sound , An E lement of Learning Style , As They Affect Sixth 
Grade Students ' Reading Achievement and Attitudes , " 
(Unpubl i shed Doctora l Dissertation , St . John ' s  University , 
19 8 1 )  pp . 17 1- 2 1 8 . 



results with learning sty le and light as P i z z o  did with 

sound . 5 

There are several ways that learning sty le can be 

c lassi fied or categorized . I t  has been classified as a 

receptive , concept formative , or retentive mode o f  

8 3  

cogni tive s tyle ; and as affective or physiological domains 

of learning s tyl e . With the development of various ins tru-

ments for identi fying learning sty le characteri stics or 

pre ferences have come many ways of characteriz ing 

learning style . David Kolb ' s  Learning Sty le Inventory 

c lassi fies learning style into four categories : ( 1 ) the 

converger ; ( 2 )  the diverger ; ( 3 )  the assimi lator ; and 

( 4 )  the accomrnodator . 6 The Gregorc Sty le De line ator 

d . ' d  1 . 1 . f t . 7 1v1 es earn1ng sty e 1nto our ca egor1es . Joseph 

H i l l ' s  Cognitive Style Mapping I nventory is another scheme 

5Je ffrey Stephen Krimsky , "A  Cogni tive Study of 
the Effects o f  Matching and Mismatching Fourth-Grade 
Students With The ir Learning Style Prefe rences for the 
Environme ntal Element of Light and The i r  Subsequent 
Reading Speed and Accuracy Scores , "  ( Unpubli shed Doctoral 
Di ssertation , St . John ' s  University , 1 9 8 1 )  p .  i i . 

6Patrici a  Kirby , Cognitive Sty le , Learning Style , and 
Trans fer Ski l l  Acquisition , (Columbus , Oh1o : The Nat1onal 
Center for Research 1n Vocational Education at The Ohio 
State University , 1 9 7 9 ) , p .  7 4 .  

7Anthony Gregor c ,  " Learning/Teaching Sty le : The i r  
Nature and Ef fect , " in Student Learning Styles : Diagnos ing 
and Pre scribi ng Programs (Reston : National Association of 
Secondary School Pr1nc1pa ls , 1 9 7 9 ) , p .  2 0 . 
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deve loping a profi le o f  the individual ' s  learning s tyle . 8 

Letteri ' s  Cogni tive Profi le 9 and Hunt ' s  Paragraph 

Comp letion 1 0  
are two different instruments for iden-

t.i fying and c l as sifying learning s ty le . 

The instrument used to identify learning sty le for 

the purpose of thi s  research was the Learning S ty le 

Inve ntory by Dunn , Dunn , and Price . The validity and 

rel i abi lity of these ins truments in identi fying the 

learning style pre ferences of individuals  and groups has 

been the concern of the authors of the instruments . These 

issues are important if  predictions of academic perfor-

mance based on matching learning style with instructional 

techniques are used . The Research Report publi shed for 

the Learning Style Inventory by Price , Dunn , and Dunn 

presents evidence of its validity and re liabi lity . 1 1  

8 Ibid . , pp . 5 9 -6 5 .  

9Gordon w .  Al lport , Persona lity : A Psycho logical 
Interpretation ( New York : Henry Holt and Company , 1937 ) , 
p .  9 .  

lO 1 . 1 1 b th D .  E .  Hunt et a . ,  Assess �ng Conceptua Leve y e 
Paragraph Completion Method ( Ontar� o :  Ontar�o Inst�tute 
for Stud�es �n Educat�on , 19 7 7 ) , pp . 1-6 . 

1 1Gary E .  Price , Rita Dunn , and Kenneth Dunn , 
Learning Style Inventory : Re search Report ( Lawrence : 
Price Sys tems , 1977) , p .  4 .  
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A s  Tuckman recognizes , the conditions under which 

tests are administered a f fect the test performance o f  

stude nts in di f fering ways . 1 2  Schools have traditiona lly 

admini s tered standardi zed te sts in a formal environment , 

in the morning , and in  the midd le o f  the week . 1 3  

The f indings o f  thi s  study indicate that the design 

of the testing e nvironment does not have a sign i ficant 

impact on s tandardi zed test results , thus the test envi-

ronment could be formal ,  in formal , or any combination o f  

the two . 

D .  RECOMMENDATIONS 

The resu lts of this study lead to the recommendations 

that s tudents in the intermediate grade s be allowed to 

accommodate themse lves individually to the testing envi -

ronment in  the manner most productive for them . Since 

the students '  pre ference or a lack of pre ference did not 

af fect their mean test scores significantly in either a 

forma l or an informa l environment , students should be 

allowed some lati tude or choices in adapting themse lves 

1 2Bruce W .  Tuckman , Measuring Educational Outcomes : 
Fundamentals of Testing (New York : Harcourt Brace 
Jovanov1ch ,  Inc . , 1975) , p .  2 6 5 . 

1 3  . 1 1  1 1 d b V1ctor H .  No , Da e P .  Scanne 1 ,  an Ro ert C .  
Craig , Introduction to Educational Measurement , 4th ed . 
( Boston : Houghton M1ffl1n Company , 1979 ) , pp . 4 1 5-4 16 . 



to the testing environment . Although group pre ferences 

regarding environmental des ign may not affect group mean 

scores on standardi zed tests , a mi smatch between de s ign 

pre ference and environmenta l des i gn cou ld greatly a f fect 

the scores of an individual . To reduce such a problem, 

the possibility of accommodating the testing envi ronment 

to one ' s  pre ference could accommodate the needs of the 

individual . 

E .  IMPLICATIONS FOR FURTHER STUDY 

8 6  

Thi s  investigation has provided in formation regarding 

the e ffect of the tes ting environment on standardi zed test 

scores of fi fth grade students . In addition to supplying 

data on which deci sions can be based , it rai ses questions 

that imply a need for further study . 

1 .  Discrimination of the LS I 

The environmenta l e lement of design as measured by 

the Learning Style Inventory ( LS I ) has a low re liab i lity 

coe fficient of . 3 3 ,  and a limited number o f  items ( four ) 

by which the e lement of de sign i s  measured . A study needs 

to be conducted to determine whether the LSI is discrimi ­

natory enough for this e lement . Such a study could aid 

in a dec is ion regarding the feasibi l i ty of deve loping 

more items for the measurement of des ign to be inc luded 

in the LS I . 



2 .  Environmental Designs in Conj unction Wi th Other 

Elements 

Considerati on should be given to the study of the 

8 7  

e f fects of environmental design i n  conj unction with other 

factors or e lements of learning sty le . Price , Dunn , and 

Dunn found that design was negative ly corre lated with 

l ight , and that informal design pre ference was negative ly 

corre lated with the e lements of self-motivation , adult-

t .  . h . . d . 14 mo �vat�on , teac er-mot�vat�on , an pers �stence . 

Informal design was discovered to be negative ly corre lated 

with peer oriented pre ference , food intake , and need for 

b . l . 15  . . 1 . h b d mo � �ty . No pos�t�ve corre at�ons ave een reporte 

between the environmental e lement of design and other 

e lements of learning style . Investigation into the 

e ffects of environmenta l design when linked with other 

elements of learning style appears to be needed . Price , 

Dunn , and Dunn found that individuals with a pre ference 

for formal des ign functioned we ll in a low light environ-

16 h d h . d . . d 1 h .  . . ment . T ey reporte t at �n �v� ua s ac �ev�ng �n 

reading were gene ra l ly persistent , respons ible , self-

motivated , preferred a forma l environment , and did not 

14 . d . Pr�ce , Dunn , an Dunn , op . c� t . , p .  9 .  

1 5 Ibid . , p .  1 1 .  

16 Ibid . , p .  19 . 
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like bright light . 1 7  Thi s study indicated that pre ference 

for forma l design , persistence , and functions best in late 

morning d i scriminated the most between subj ects having 

h . h d 1 h '  . h 1 8  1 g  an ow ac 1evement scores 1n mat . These re lated 

e lements of learning sty le would make a ferti le area to 

begin such an investigation . 

3 .  Simi lar S tudy With Grades Four Through S i x  

A s  a result of this s tudy there needs t o  be a 

s imi lar study conducted with elementary s tudents in 

grades four through six . 

4 .  Achievement Leve l of Students in Relation to 

Environmental Design 

The range of scores found when students were tested 

in an environment matched or mismatched with the 

students ' pre ference for the e lement of design indicates 

the need for a study of the effects of des ign when the 

students ' leve l  of achievement i s  control led . Price , 

Dunn , and Dunn found that students with high reading 

and math achievement pre ferred forma l des i gn , whi le 

s tudents with low reading and math achievement pre ferred 

17 Ibid . 

18 Ibid . , p .  2 0 . 



. f 1 d . 1 9  1 n  orma es1gn . More studies should be conducted in 

the areas of  reading and mathematics as we ll as other 

8 9  

areas measured by achievement tests . Such studies should 

also be conducted for total achievement test scores . 

5 .  Procedures U sed for Identi fying and Grouping Advanced 

or Gi fted Students 

The unanticipated results of this inves tigation which 

indicated that students wi th a diagnosed preference for 

informa l design scored higher on reading and mathematics 

te sts than students with a diagnosed pre ference for formal 

design or no pre ference for design ca l l  for further study 

into the re lationship between achievement te st scores and 

diagnosed preference for the learning s tyle e lement of 

de s ign . Such studies should compare achievement test 

scores of students grouped by traditional methods as 

advanced or gi fted and then tested for pre ference o f  

de sign , a s  we ll as students grouped by pre ference for 

design and then tested by achievement tests . Such 

studies could clarify the apparent discrepancy between 

the findings of thi s  study and those reported by ear lier 

studies . 

1 9rbid . , pp . 19-2 0 . 
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6 .  Observation Instruments for Environmental Adj ustments 

With thi s  first e f fort to purposefu l ly observe both 

testing environments to attempt a determination of student 

physical ad j us tments in matched and mismatched environments , 

more attention needs to be given to thi s  concern . The 

observation instruments uti lized for thi s  inves tigation 

need to be revised and improved through extensive use , 

ana lys i s , and adaptation . 
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APPENDIX A 

D IAGRAM OF THE INFORMAL TEST SETTING 
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APPENDIX B 

OBSERVATION RECORD FORMS 
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