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CHAPTER I 

THE RESEARCH PROBLEM 

Introduction 

The emphasis of education is changing from a role as a 

screening service for industry to one of developing human 

resources (Tyler, 1972). As an agency for development, many 

of the usual techniques for assigning students to a curricu-

1 um--e. g., I.Q. scores, SAT, and achievement tests--are not 

satisfactory. They all emphasize a narrow band of abilities 

rather than uncovering or clarifying the variety of ways 

through which students learn. The reason Tyler assigns to 

the increasing interest in individual differences is that 

knowledge of a student's general intelligence does not 

specify what and how to teach that student. 

The critical content of any learning experience is the 

method or process through which the learning occurs. Post

man and Weingartner (1969) list four major components in a 

learning experience: the teacher, the students, the 

problems, and the strategies for solving problems. They 

claim that attitudes of the teacher are at the center of the 

learning atmosphere. The beliefs, feelings, and assumptions 

of teachers determine the quality of life within a learning 

environment. 

1 
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Brenton (1970) presents the problem very emphatically. 

He considers that schools are doing a better job of edu

cating than they ever did. But what troubles Brenton is 

that, in spite of the curriculum reform and innovation 

inspired by Sputnik, the problems highlighted in educational 

literature of the 1960's are the same as those in the 

1950's, 1940's, and further back. He refers to the 1968 

Report from the National Academy of Sciences, as an example, 

that the teaching profession needs people who can teach 

mathematics in grade school in a way that will not create a 

permanent psychological block against mathematics. Those 

who learn math learn it well, but as an area of resource 

development it has been blocked to many through the atti

tudes of grad~ school teachers. 

The solution to the problems facing education is one of 

individualizing instruction (Cronbach, 1967; Messick, 1969; 

Rhetts, 1970; Lesser, 1971; Sperry, 1972; and Brophy and 

Good, 1974). What is needed, Lesser (1971, p. 530) says, is 

an "expanded range of instructional alternatives to fit 

particular children.'' When individualized instruction is 

mentioned, methods such as discovery learning, modular 

scheduling, homogeneous grouping, ungraded schools, teaching 

machines, and programmed instruction are brought to mind. 

But most of the reports of current innovations in education 

present findings that are often negligible, sometimes 

non-existent (Stephens, 1967). 
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Cronbach (1966) appears to find the heart of the prob

lem when he questions the validity of research methods which 

investigate if one method of instruction is better than 

another. He points out that the theories focusing on indi

vidual differences infer that there is not likely to be one 

best way to lea~n for all students. Carrying his thoughts 

further, he suggests that random sampling techniques may 

level the information which could be acquired about indivi

dual preferences in learning. He proposes that research 

should cease trying to determine which method is better than 

which; rather, research should be concerned with determining 

which method is better for whom and for what. 

The major problem that this study iddresses is 

that not enough is known about the interaction of 

student variations in learning with instructor variations 

and subject matter requirements to provide the information 

necessary to determine what methods of teaching are better 

for which students and in what subject area. 

Nature of the Problem 

That research on individual differences did not present 

a clear pattern for interpretation is a gross understate

ment. Brophy and Good (1974, pp. 267-268) consider two 

possible theoretical principles to interpret the data. The 

most straightforward hypothesis drew upon the principle of 

"like attracts like," or, in other words, similarity

attraction is the rule for describing a match between 



student and instructor. The other hypothesis presented is 

that "opposites attract." After reviewing a number of 

studies, Brophy and Good arrive at the conclusion that 

"matching based on the similarity-attraction hypothesis 

4 

has generally been unsuccessful." But the other hypothesis, 

that opposites attract, is not too tenable either. They 

state that, "though there are a few data to support the 

'opposites attract' hypothesis, the majority of studies 

favor the similarity hypothesis." 

The present study proposes that the concept of matching 

might not be a simple linear relationship. Guilford (1965, 

p. 315) states: 

Although very few nonlinear regressions have been 
found in the correlation of measures of ability 
with one another, there are probably many more 
such relationships in psychology and education 
than have been realized. 

It is hypothesized that, in a given situation, certain 

variable factors of an individual's learning style would 

require support by matching with instruction emphasizing 

similarity; at the same time, other factors would require 

challenge with instruction that emphasized alternative 

learning style factors. Furthermore, strengths in some 

factors of a learning style would compensate for weakness 

in other factors. At present, which factors come under 

which categories is not known. 



Statement of the Problem 

The major problem germane to this study is that there 

is not sufficient information that there could be an effec

tive and efficient interartion between a student's learning 

style (a preference for using one group of characteristic~ 

over another to learn), subject matter structure, and 

instructional style that may govern the rate of achievement 

of the student. 

Bruner(l956), Guilford (1971), Klein (1970), Kagan. 

Moss, and Sigel (1963) have demonstrated sufficiently the 

extent of the variations that exist in students with regard 

to the process of learning. There are different demands 

placed on a learner by different subjects. For example, 

studying literature is seen as requiring less structure 

than studying mathematics. The variations in instructors 

are readily.apparent through a teacher's choice of lecture, 

discussion, or independent study. The variations are more 

subtle when considering the instructor's choice of words 

during instruction. The meaning intended is often not the 

meaning extracted (Greene, 1973). 

5 

Due to the nature of the variables involved, the present 

study is primarily a predictive study. An endeavor is made 

to determine what learning style variables would best account 

for the variation in students' achievement as measured by 

letter grades and to what extent an instructional style or 

subject area mediates the relations between a student's 

learning style and a student's grade. Due to the limitations 



of the study, not all possible learning style variables are 

included. Therefore, the use of the term "learning style 

variables" is restricted to those variables considered in 

the present study. 

6 

The research of Goldman and Warren (1973), Klein (1970), 

Guilford and Hoepfner (1971), and Witkin (1973) has provided 

evidence that four areas of learning style must be considered 

for purposes of matching student instruction, namely, 

specific intelligence abilities, cognitive style, affective 

state, and study strategies. 

The area of specific intelligence abilities are repre

sented by three cells from Guilford's Structure-of-Intellect 

Model (1971). The cells are listed in order ,of operation, 

content, and product. The intelligence abilities considered 

in this study are evaluation-semantic-relations (EMR), 

divergent production-symbolic-relations (DSR), and convergent 

production-semantic-systems (NMS). The tests which reach 

these three abilities are in order: Verbal Analogies III, 

Alternative Additions, Ordering I. These three tests appro

priately measure the abilities named (Guilford, personal 

communication). 

The area of cognitive style is tapped by use of the 

factors Field Independence-Dependence and Tolerance of Ambi

guity. Field Independence-Dependence_ considers a.person's 

ability to draw out a single element from a complex pattern. 

The Hidden Figures Test is used as a measure of this factor 

(Barrett, Cabe, and Thornton, 1968). Tolerance of Ambiguity 
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is defined as a tendency to cling to the familiar, rigidly 

adhering to rules, norms, and stereotyped patterns. A 

person who has low tolerance for ambiguity seeks closure in 

his thinking when confronting unfamiliar or ambiguous situa

tions (Luchins, 1959). The test Tolerance-Intolerance of 

Cognitive Ambiguity is used to measure this variable 

(Hampton, 1970). 

The Affective State considers the type of emotional 

response a person makes to stimuli perceived. This variable 

is seen as having considerable effect upon the learning pro

cess. Several aspects of the Affective State are seen as 

directly contributing to learning. The four aspects con

sidered in this study are dimensional. A person would be 

measured on a scale between extraversion and introversion; 

sensing and intuition; thinking and feeling; judgment and 

perception. Ross (1962) sees the Myers-Briggs Type Indicator 

as a test which appropriately measures these dimensions. 

The research of Holtzman and Brown (1968) and Goldman 

and Hudson _(1973) has demonstrated the importance of consi

dering study habits and strategies when accounting for varia

tions in achievement. The way a student organizes his time 

in preparation for class directly influences his level of 

achievement. The instrument seen as appropriate for 

measuring variations in study strategies is the Study Strate

gies Questionnaire (see Appendix I for a definition of the 

scales of the Study Strategies Questionnaire) developed by 

Goldman and Warren (1973). 
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Purpose of the Study 

The purpose of the study is fourfold: (1) to identify 

learning style variables that relate to achievement without 

reference to instructor or subject matter variables, (2) to 

identify variables that relate to achievement for specific 

subject areas or for specific instructors, (3) to ascertain 

whether or not knowledge of an instructional style could 

contribute information about the relationship between a 

student's learning style and his/her grade, and (4) to 

determine if the variables related to achievement are linear 

or curvilinear. 

Research Questions 

The major question is: Can empirical evidence be pro

vided that supports the theoretical solution that a design 

for optimal learning requires k~owledge of the interactions 

among a student's learning style, the instructor's learning 

style, and subject matter requirements? 

The specific questions asked in this study are: 

Question One: Are there learning style variables 

whose relationship to achievement could be 

described as non-linear? 

Question Two: Do specific learning style variables 

relate to achievement without reference to instruc

tor variations or subject matter area? 



Question Three: Do specific learning style · 

variables relate to achievement for specific 

subject matter areas without reference to 

instructor variations? 

Question Four: Do specific learning style 

variables relate to achievement for specific 

instructors? 

Question Five: Does instructional style mediate 

the, relation between the student's learning 

style and the student's achievement? 

Question Six: Are there differences in learning 

style variables and achievement between the 

students who were tested over all variables 

and those who were not? 

Definition of Terms 

For the purpose of this investigation, the following 

terms and definitions will be employed: 

1. · Learning Style: The individualized way a person 

acquires, maintains, and applies concepts to cope 

with changes in the environment. Variables within the 

areas of intelligence abilities, cognitive style, 

affective state, and study strategies comprise a 

learning style. 

9 

2. Instructi6nal Style: The methods employed in the class

room, as well as the form of language chosen by the 

teacher to communicate concepts, typically define the 
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instructional style. It is assumed to be directly 

related to the instructor's learning style. The varia

tions of measures of the instructor's learning style 

will be considered indicative of differences in instruc

tional style. 

3. Intelligence Abilities: Specific types of abilities 

determined by the mental operations used, the content 

dealt with, and the product or class of material con

sidered. The intelligence abilities investigated in 

the present study are FMR, DSR, and NMS. 

4. Cognitive Style: The processes a person uses to acquire, 

maintain, and apply concepts without reference to 

ability level or mood. The factors of cognitive style 

considered in the present study are Field Independence

Dependence and Intolerance for Ambiguity. 

5. Affective State: A relatively stable orientation within 

the individual that governs the types of emotional 

responses to stimuli; specifically, in the present study, 

orientation toward introversion or extraversion, sensing 

or intuiting, thinking or feeling, judging or perceiving. 

6. Evaluation-Semantic-Relations (EMR): A specific intelli

gence ability educed from Guilford's Structure-of

Intellect Model (Guilford and Hoepfner, 1971). The 

evaluation (E) term includes a comparison of items of 

information in·terms of variables and making judgments 

concerning criterion satisfaction. The semantic (M) 

term pertains to information in the form of conceptions 



or mental constructs to which words are often applied. 

Relations (R) refers to connections between items of 

information based upon variables or point of contact 

that apply to them. 

11 

7. Convergent Production-Semantic-System (NMS): A specific 

intelligence ability educed from Guilford's Structure

of-Intellect Model. The convergent production (N) ele

ment implies a gener~tion of logical conclusions from 

given information where emphasis is upon achieving 

unique or conventionally-best outcomes. The semantic 

(M) term pertains to information in the form of concep

t ions or mental construents to which words are often 

applied. Systems (S) refers to organization or struc

turing of groups of items of information. 

8. Divergent Production-Symbolic-Relations (DSR): A 

specific intelligence ability educed from Guilford's 

Structure-of-Intellect Model. The divergent production 

(D) element implies a generation of logical alternatives 

from given information. The symbolic (S) pertains to 

information in the form of denotative signs having no 

significance in and of themselves such as letters and 

numbers. Relations (R) refers to connections between 

items of information based upon variables or points of 

contact that apply to them. 

9. Field Independence-Dependence: A cognitive style 

variable that is concerned with the level of processing 

information that requires selecting a single element or 



a few elements from a complex pattern. Field Indepen

dence refers to an analytical way of perceiving a ten

dency to extract elements from their context; Field 

Dependence refers to an inclination to perceive and 

respond to a situation globally. 

10. Intolerance for Ambiguity: A cognitive style variable 

that describes an individual's need for structuring an 

ambiguous situation or task. The level of closure 

required by a person. 

12 

11. Study Strategies: The types of behavior an individual 

instigates before, during, and after a learning situa

tion. Some examples of study strategies are preference 

for note taking, planning before a learning session, and 

methods of attacking assignments. 

Assumptions Underlying the Study 

The first assumption underlying this study was that a 

limited number of basic instruments would suffice to identify 

the variables tested. Horst (1941) believes, for reasons of 

parsimony, the number of fundamental measures used in the 

process should be as small as possible and that each measure 

should be significantly related to only a few criteria. In 

view of this, only one measure for each learning style 

variable was used. 

An assumption was not made that the subjects selected 

would be similar to preceding and subsequent students. The 

assumption was that the learning style of an individual 



would be relatively stable over time (Witkin, Goodenough, 

and Karp, 1967). Furthermore, if two students had the same 

learning style pattern, then they would respond in the same 

manner when placed with the same instructor and subject 

matter. 

An assumption was made that responses of students to 

items on the instruments of the learning style variables 

were accurate; there were no overt conditions to imply a 

different case. Finally, it was assumed that the responses 

of the students were representative of their actual ways of 

interacting with the environment. 

Limitations of the Study 

13 

The dimensions of this study are delimited as follows: 

1. The number of learning style variables were selected 

on the basis of: (a) the support of these variables in the 

literature, (b) a logical organization of the variables to 

complement each other without a high degree of intercorre

lation, and (c) the availability of reliable and easily

administered measuring instruments for each variable. 

2. The procedure for acquiring the data distinctly 

defines two groups from the original population. This 

places restrictions upon the ability to generalize the 

findings of this study. 

3. The findings of this study for all variables would 

be generalizable only to students who would voluntarily 

submit to the testing for the purpose of obtaining a learning 

style profile. 



4. The ability to generalize the findings to other 

populations of students would be further restricted to the 

extent that the populations have learning styles similar to 

the sample tested and the instructors have learning styles 

similar to the sample of instructors in this study. 

5. Any conclusions drawn from this study would be 

applicable to the specific subject areas denoted in this 

study. 

6. Finally, the interpretations of the results on this 

study with respect to an individual must be made at a 

counseling level with great attention given to the standard 

error of measurement. 

Organization of the Study 

14 

Chapter I has presented an introduction to the problem, 

the nature of the problem, a statement of the problem, the 

purpose of the study, the research questions, definitions, 

assumptions underlying the study, and the limitations of the 

study. 

Chapter II is a review of the related literature. 

Attention is given to research considering the relations 

between aptitude and treatment as well as research that 

lends support for including the specific learning style 

variables in this study. 

Chapter III describes the sample included in the study, 

the procedures and instruments used in data collection, and 

the methods of statistical analysis. 
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Chapter IV presents an analysis of the data. The format 

of the chapter will follow the sequence of the research 

questions. 

Chapter V contains a summary of the findings, discusses 

the conclusions that may be derived from the study, and 

some recommendations for further study. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

Chapter II presents a selected review of the litera-

ture. A brief overview of the research investigating 

interaction between learner variables and treatment varia-

bles is followed by sections discussing research of each of 

the specific learning style variables selected for this 

study. 

Aptitude~Treatment Interaction 

The concept of individual differences in education is 

not unique to this decade. Educators such as Dewey (1939, 

p. 675) have been exhorting teachers to be concerned with 

the problem of teaching pupils who are different: 

... it is a cardinal precept of the newer school 
of education that the beginning of instruction 
shall be made with the experience the learners al
ready have ... 

But the variables that have been investigated over the 

years have changed. Stephens (1967) reviewed a representa-

tive sample of research in education as far back as 1933. 

Some of the variables investigated were school attendance, 

amount of time spent in study, homogeneous ability groupings, 

16 
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and television vs. live instructor. The overall conclusion 

made by Stephens about these studies with respect to acade

mic achievement is that there are basically no differences. 

Since the basic purpose of the earlier research was to find 

the best method for all students or the single factor that 

would predict academic achievement, a result of "no differ

ence" did not discourage the researchers from repeating the 

study without investigating 'other variables. 

The experimental method was accepted as the proper 

technique for educational research and error variance was a 

nuisance. In the last eight years, however, research inter

est has focused on the interactions between the learner and 

the environment. The general title given this work is 

Aptitude x Treatment Interaction (AT!) (Cronbach and Snow, 

1969; Lesser, 1970; Bracht, 1970; and Glaser, 1972). This 

research is aimed not at finding the best treatment for all 

students but the best treatment for specific types of stu

dents. Though a few instances have pointed toward specific 

concepts of learning style .that may be relevant as a basis 

of assigning students to specific treatments, e.g., matching 

on the basis of conceptual level as depicted by Hunt (1966), 

"the progress toward the goal of identifying and under

standing AT! has been slight"(Cronbach and Snow, 1969, 

p. 193). 

In a study of Belgian secondary school students, Meuris 

(1970) investigated the relation of primary mental abilities 

to academic specialization. A test battery including 
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measures for verbal, numerical, spatial, and reasoning abil

ities was administered to 3,943 subjects ranging in age from 

12 to 18. The sample contained 2,000 boys and 1,943 girls. 

The academic program was clearly defined as science orien

tated or language orientated. Hoteling's iterative method 

of factoring (Harmon, 1960; Holzinger and Harmon, 1941) was 

applied to a correlation matrix derived from the test 

battery to obtain the principle factor solution. A compari

son was made of the primary factor intercorrelations and 

second order loadings from factor analyses of separate 

12- and 17-year-old student groups segregated from the total 

sample. The conclusions drawn from the analysis by the 

investigator are: (a) there is a progressive differentia

tion of mental abilities with age, (b) the importance of a 

general intellectual factor appears to diminish with age; and 

(c) the progressive differentiation of abilities might be 

attributable not only to a developmental or maturational 

factor but also to the influence of intensive study of 

increasingly differentiated subject matter areas that occur 

at later grade levels. 

In a review of Instructional Psychology, McKeachie 

(1974) analyzed the research in terms of learner variables, 

teaching methods, and objective and content. He discussed 

only one study of ATI done by Koran, Snow, and McDonald 

(1971). 

In the experiment designed to investigate individual 

differences in acquiring a teaching skill from written and 
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video~mediated modeling procedures, Koran, Snow, and 

McDonald (1971) gave 120 teacher interns a set of aptitude 

tests representing verbal and perceptual abilities. Anal

ysis of variance results showed that video modeling produced 

significantly higher performance frequencies than written 

modeling. Both modeling treatments were significantly 

better than a control. There were a number of aptitude x 

treatment interactions. But of special interest to the 

·present study was a disordinal interaction between the Hidden 

Figures Test (French, Ekstrom, and Price, 1963) and fre

quency, variety, and quality of analytic questioning on 

classroom performance .measures. Scores on Hidden Figures 

were positively related to written modeling performance but 

negatively related to video modeling performance. The con

clusion implied is that subjects with relatively high scores 

on Hidden Figures, Part 1, would be expected to benefit more 

from the written modeling treatment than from video modeling 

while those with relatively low scores on Hidden Figures, 

Part 1, would probably benefit more from video modeling than 

from written modeling. However, the study reported was not 

as clear-cut as the conclusions implied. Because video 

modeling was generally superior, there was a lack of clear 

treatment differences at both ends of the aptitude continua. 

Koran, Snow, and McDonald did not regard this as critical at 

this stage of aptitude treatment interaction research. 

A systematic analysis of 90 research studies was made by 

Bracht ( 1970 ). This analysis was designed to permit a test of 
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Aptitude x Treatment Interaction (AT!). The studies selec

ted had to include a comparison of two or more alternative 

treatments for attaining a common set of objectives and one 

or more learning style variables so the comparison between 

alternative treatments could be made for different levels of 

the learning style variable. The empirical results of each 

study were classified according to the type of interaction 

effect between the alternate treatments and the learning 

style variable. Bracht modified Lubin's (1961) method of 

determining when interactions imply differe~tiation of 

treatments to students by specifying that an interaction 

effect is operationally defined as disordinal only when the 

differences between alternative treatments at two levels of 

a learning style variable are both significantly non-zero 

and different in algebraic sign. From the 90 studies, 

Bracht found 108 AT! combinations to analyze. From the 108 

combinations, he found only five disordinal interactions 

which implied a requirement of differential treatment to 

students to obtain optimal learning payoff from instruc

tion. 

The studies were classified as controlled or uncon

trolled based on the degree the variables were controlled 

by the experimenter. Bracht had hypothesized that to 

obtain a disordinal interaction would require control of 

the variables and, indeed, the five disordinal interactions 

were found in controlled treatments. But, as the data were 

presented, in 85 of the 108 combinations the treatment tasks 
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were classified as controlled. The ratio of controlled 

studies to uncontrolled studies certainly biased the data in 

the direction of Bracht's hypothesis. 

The measures used as learning style variables were 

basically I.Q. scores ~nd similar measures of general abil

ity. Most of the studies did an analysis of interaction as 

an afterthought. It was not planned into the design. 

Cronbach and Snow (1969) also evaluated previous 

research that was related to ATI. The conclusions were 

that: (a) previous research was inadequate because of weak 

methodology, inappropriate hypotheses, and lack of replica

tion; (b) learning rate is a false issue; (c) general 

ability is related to learning of conceptual tasks; and 

(d) rote and meaningful instruction may serve different 

kinds of studentso The final conclusion of the investiga

tion was that the principles governing the matching of 

learner to individualized instructional environment are not 

yet known and the thinking on personality variables as they 

relate to instruction is in a primitive stateo 

Aptitude x Treatment Interaction has as its main goal 

the investigation of individual differences in students as 

they interact with various treatments, The brief review of 

the literature in the ATI tradition demonstrates the need 

for continued research for the support of the main ATI 

hypothesis: individual differentiation implies that stu

dents be assigned differentially to treatments (courses). 



Specific Intelligence Abilities 

and Achievement 
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Research in the area of preference for types of mental 

operations has produced some useful information. Several 

studies dealing with the preference or tendency to be con

vergent versus divergent in one's thinking are reported 

below. Persons favoring convergent thinking are oriented 

toward organized, deductive problem solving leading to con

vergence upon a single "correct" solution to a problem. In 

contrast, divergent thinkers are interested in and good at 

generating alternative strategies or solutions to problems 

(Brophy and Good, 1974). These two abilities were not 

mutually exclusive or even negatively correlated, but some 

individuals strongly preferred and/or excelled at one as 

opposed to the other. 

Joyce and Hudson (1968) studied the interaction be

tween personalities and intellectual styles of medical 

students taking statistics courses with those of their 

teachers. Four teachers were each studied over three 

successive classes. Investigation of final exam scores 

from these courses showed that students with high divergent 

scores did better when taught by the most divergent teacher 

and that, in general, convergent students did better when 

taught by convergent teachers. 

Zussman and Pascal (1973) studied the effects of 

divergence and convergence in twenty teachers teaching 450 

high school students. The Cropley version of the Wallach-



Kogan (1965) test was chosen as a test of divergence. The 

Raven Progressive Matrices were chosen as the convergent 

measure. The Omnibus Personality Inventory (OP!) was used 

to measure the personality variables of the teachers, but 

results were not reported for the OP!. 
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The investigators found that combined divergent

convergent scores best predicted success in biology, 

chemistry, physics, English composition, and English litera

ture. With regard to comparing the teachers' cognitive bias 

to the students, a rating scale was used as the dependent 

variable. Teachers stated that divergent students partici

pated more in class and made more original statements. In 

contrast, the convergent students were not named as better 

than divergent students on ~ny traits. Most noteworthy is 

that teachers stated that students whose convergent-

di vergent bias was the same as their own needed more 

attention from them, had a greater need for achievement, and 

achieved at a higher level than students with the opposite 

bias. 

In a study similar to the Zussman and Pascal study, 

Yeas and Pascal (1973) found that convergent college stu

dents expressed preference for methods such as lecture 

courses with a precise, well-organized instructor. The 

divergent college students preferred such structures as 

student-dominated seminars with relaxed, easy-going 

instructors and independent courses set up to match the 

interest of the student. 
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Guilford (1971) has listed five levels of operations: 

cognition, memory, convergent production, divergent produc

tion, and evaluation. His investigations have shown that 

these levels can be used as predictors of academic achieve

ment and "creativity." 

Field Independence-Dependence 

and Achievement 

The term Field Independence-Dependence (FID) is applied 

to a cognitive style which appears to govern specific as

pects of thinking. Field Independent people have an 

analytical way of perceiving, a tendency to extract elements 

from their context. Field Dependent people tend to respond 

globally to their environment. Witkin (1973) presented a 

summary of relations found in college students to the FID 

concept. Field Independent students were oriented toward 

the sciences rather than arts or humanities. They pre

ferred lecture to discussion. They were realistic and 

specific in their career choices. Field Dependent students 

wanted direction from persons in authority, placed great 

importance on interpersonal relations, preferred socially

oriented fields of study, and were more likely to be 

undecided about their career. These same relations were 

found by Warren (1974). Warren administered a 200-item 

questionnaire to 6,500 college students. The conclusions 

drawn were that Field Dependent students were student

centered and Field Independent students were teacher-
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centered. The classification of students as Field Indepen

dent or Field Dependent was logically deduced from items in 

the questionnaire which were based on Witkin's work (1973). 

However, Mayo and Bell (1972) tested 147 college stu

dents matched for age, education, and social class. The 

investigators used a shortened version of Witkin's Embedded 

Figures Test (EFT) (Jackson, 1965). Their analysis led to 

the conclusion that FID is related to ability in art. Mayo 

and Bell also compared FID to the extraversion-introversion 

scale of the Eysenck Personality Inventory (Form A) with 

correlations of .05 for men and -.05 for women. Neither of 

the two coefficients is significant. 

In terms of achievement, Davis and Klausmeier (1970) 

found that high analytic students performed better on a 

concept identification task than did low analytic students. 

The measure used for FID in the study was the Hidden Figures 

Test (HFT) (French, Ekstrom, and Price, 1963). 

The Hidden Figures Test contributed information in a 

study by Farr (1968) to investigate the relationships 

between Field Independence-Dependence, sex-role identifica

tion, and problem difficulty and problem-solving performance. 

The subjects were 298 students (219 females and 79 

males) between the ages of 18 and 24 enrolled in under

graduate education courses. 

The criteria measures were anagram problems for verbal 

performance and match-stick problems for non-verbal 

performance. Each type of problem was presented in organized 
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and disorganized forms, with easy and difficult problems in 

each form. 

When math aptitude--as measured by the SAT--was held 

constant, Field Independent subjects generally received 

significantly higher scores than Field Dependent subjects on 

non-verbal but not on verbal problems, regardless of problem 

organization or difficulty. 

In a correlational study to investigate the relation of 
• 

several learning style variables--achievement need, time 

perspective, affiliation need, and field articulation--to 

academic performance, Acker (1967) thought that nAch would 

be a better predictor of academic performance than nAf fil 

and that field articulation would tend to vary directly with 

nAch but inversely with nAffil. 

The tests used to measure the variables were: (1) 

achievement need - TAT adaptation and achievement subscale 

of Jackson's Personality Research Form (PRF) A, (2) affili-

ation need - Affiliation subscale of PRF A, (3) time 

perspective - Time Competence subscale of Shostrom's 

Personal Orientation Inventory, and (4) field articulation -

Figure Drawings technique and Hidden Figures Test, CF 1, 

from Educational Testing Service. 

The subjects were 255 high school seniors from two 

schools. Criterion data were taken from school cumulative 

records. 

Multiple correlations between predictor battery and GPA 

and total achievement test score, taken separately as 
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criteria, were significant at .001 level. Sex differences 

on all personality measures were small and insignificant. 

Ranked in terms of effectiveness as predictors of 

academic achievement, the best single personality variable 

was field articulation as measured by the Hidden Figures 

Test. This was contrary to what Acker expected. 

Tolerance of Ambiguity and Achiev.ement 

Some people seem to adapt readily to new situations and 

ideas; other people cannot change their direction no matter 

what new evidence is presented. These are opposing direc

tions on a continuum of tolerance of ambiguity (TOA) 

(Luchins and Luchins, 1959). 

Budner (1963) found that TOA was related to career 

specialty of medical students. Contrary to what the inves

tigator expected, those medical students who perceived their 

field of specialty as structured measured significantly more 

tolerant than those who perce'ived their field of specialty 

as unstructured. 

In a study of types of feedback, West, Stallings, and 

Watts (1973) found that those students categorized as 

intolerant of ambiguity were less affected by types of feed

back (correct, false, none) than those categorized as 

tolerant. 

Hampton (1967) found that tolerance of ambiguity was 

related to age, sex, and ethnicity. In a study of counselor 

effectiveness, Jeffrey (1973) was not able to establish a 



relationship between tolerance of ambiguity and counselor 

effectiveness. 
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In an investigation of the relationships between 

"causal" orientation to the environment and tolerance of

ambigui ty, Muuss (1960) observed that sixth grade children 

who were high "causally oriented" were more tolerant of 

ambiguity than low "causally oriented" children as measured 

by the Decision Location Test. 

The studies reported imply that the concept of toler

ance of ambiguity is tied to maturational and cultural 

·processes. Furthermore, the level of tolerance for ambigu-

ity influences the judgments a person makes about his 

environment and the actions he will take. 

Affective State and Achievement 

Praise is generally considered a reward which shapes 

behavior {Gladstone, 1972). Yet, not everyone re~ponds to 

praise in the same way. There are substantial variations 

in behavior which imply individual differences based on 

other variables. Ginott (1965) has substantiated cases 

where violent negative behavior has followed the use of 

praise as a reward. 

The question was: What aspects of the affective state 

would be related to achievement? Worrell (1959) was able to 

predict college achievement on the basis of scholastic apti

tude and grade-point average with an r of ,43. By including 

a measure of level of aspiration, the predictive strength 

increased to an r of .85. 
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One of the important ingredients in a classroom setting 

.is communication between teacher and students. Three stud

ies have been previously discussed that imply that matching 

teachers and students along the convergent-divergent 

dimension relates to achievement. 

In a study of the effects of counselor-client similar

ity, Mendelsohn and Geller (1963) observed that the number 

of times a client freely returned to therapy was a function 

of the closeness of similarity between client and counselor 

on the four scales of the Myers-Briggs Type Indicator. 

Madill (1972) studied the effects of motivational 

modes and personality types upon academic performance. The 

personality instruments were the Sixteen Personality Factor 

Questionnaire (16 PF) and Harvey's Conceptual Levels Test 

(CLT). Two main motivational modes were used, defined as: 

external motivation (EM), which included tangible or intan

gible rewards originating from outside the student, and 

internal motivation (IM), which included any device by which 

a need-to-know attitude was created in the student. The 

students were categorized as abstract or concrete from the 

personality instruments. Abstract individuals responded 

significantly to the use of the IM mode. 

The dimensions of the affective state investigated in 

the present study are: extraversion-introversion, 

sensing-intuition, thinking-feeling, and judging-perceiving, 

measured by the Myers-Briggs Type Indicator. 
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Study Strategies and Achievement 

A given task could be performed through the use of 

different operations (strategies), and success on the task 

would, in part, be determined by the particular choice af a 

strategy. Different major fields present different types 

of problems to the student. There is little surface resem

blance between the solution of mathematical equations and 

most forms of modern art (Bruner, Goodnow, and Austin, 

1956). 

Goldman and Hudson (1973) investigated this hypothesis. 

A sample of 256 college freshmen was administered a battery 

of tests including specific ability measures and the Study 

Strategies Questionnaire (SSQ),designed to measure study 

strategies along seven dimensions (Goldman and Warren, 

1973). Grade-point average and major field were included 

as dependent variables. The results impl~ that there were 

significant main effects between major field and study 

strategies, between sex and maj.or field, and between sex 

and study strategies as well. 

Goldman and Warren (1973) found differences in study 

strategies with respect to students who have high 

grade-point averages compared to students with low grade

point averages. 

A correlation of .49 was established by Holtzman and 

Brown (1968) between study habits and grade-point averages 

for 590 high school students. Study habits were measured 



by the Survey of Study Habits and Attitude Questionnaire 

(SSHA) developed by Holtzman. 

Haslan and Brown (1968) were able to improve academic 

performance in high school students through a course for 

study effectiveness. Scores on the SSHA corresponded 

significantly to students' grades. 

Summary 
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The literature tends to support the position that 

testing for differences between treatments without reference 

to individual preferences for learning results in the 

analysis producing no significant differences. Furthermore, 

when studies investigated different aptitudes with respect 

to treatment, few aptitudes appeared to require differential 

treatment. One reason presented for this result was that 

the studies reviewed were not principally designed to explore 

this kind of relationship. A second reason was that the 

aptitudes examined were basically of the general intelligence 

type such as I.Q. scores. A third reason was that none of 

the studies reviewed considered the position of the instruc

tor's learning style when they investigated aptitude 

treatment interactions. 

Each of the learning style variables included in this 

study is supported by the literature as requiring consider

ation when investigating student achievement in terms of 

preferences for different ways of learning. 



CHAPTER III 

METHODS AND PROCEDURES 

Introduction 

The matching of appropriate instructor learning style 

variables with student learning style variables is consi

dered an important step for designing an optimal learning 

environment. Not enough is known about the learning style 

variables to determine which ones are most influential for 

learning. The relationships that exist between the learning 

style variables and achievement have not been clearly 

established. 

It is the purpose of the present investigation to iden

tify the learning style variables that relate to achievement 

in different ways. It is expected some variables would be 

related to achievement for students in all four subject 

areas while other variables would have a relationship to 

achievement for specific subject matter areas. Some vari

ables would have a significant relationship to achievement 

for specific instructors. Knowing the relationships of 

learning style variables to achievement, it would be possi

ble for instructors to prepare material to meet the needs 

of the students. Teaching could then come one step closer 

to the goal of accommodating individual differences to 
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arrive at creating an optimal learning environment for each 

student. 

Selection of the Subjects 

The subjects selected attend a state university located 

in Oklahoma. Though the university draws its students 

internationally, ninety percent of the subjects indicated on 

a biographical data sheet that they attend the university as 

residents of Oklahoma. The subjects ages range from 17 years 

to 56 years with the mean at 19.2-years. The number of sub-

jects in the study is 940 with 493 males and 447 females. 

The subjects were enrolled in one or more of four 

courses by means of the regular registration procedures. 

Each course represented a subject matter area. The subject 

matter areas were: Economics, represented by ECON 1113 

The Economics of Social Issues; English, represented by 

ENGL 1113 ·Freshman Composition; History, represented by 

HIST 2493 American History From 1865 to the Present; and 

Psychology, represented by PSYCH 1113 Introductory Psychol

ogy. The Oklahoma State University catalog for 1974-75 

describes the courses as follows: 

ECON 1113: An examination of the economic aspects 
of contemporary social issues with emphasis on 
how economists approach such issues. 

ENGL 1113: For students who have an English ACT 
score of 17 or above or have successfully com
pleted 0103. Practice of the fundamentals of 
expository writing with emphasis on structure 
and development. 



HIST 2493: May be taken independently of 
HIST 2483. Development of the United States 
including the growth of indus.try and its 
impa.ct o.n s.o.ciety and for.eign ati.air.s ... 

PSYCH 1113: Intelligence, personality, motiva
tion and application of psychology in various 
fields. 

Subjects enrolled in more than one course involved in 

the study were treated as independent subjects for each 

subject area because they would have a separate criterion 

measure for each subject area. There were 40 subjects en-
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rolled irr more than one course with only 2 enrolled in more 

than two courses. 

The instructors in the study were selected on the basis 

of their assignment by the department head to teach the 

level of course in the study and by their desire to cooper-

ate in the study. The instructors were provided with 

information concerning the nature of the study by means of 

an abstract (see Appendix A) of the problem under investi-

gation. There were eleven instructors covering nineteen 

classes in the study (see Table I). 

Due to the procedures for acquiring the data, the sub-

jects are separated into two groups for purposes of analysis 

based on whether they had completed all tests (Group II) or 

just the first set (Group !)(see Table I). 

Procedures 

The battery of tests was divided into two parts. The 

first set of tests consisting, in order, of Verbal Analogies 

III, Ordering I, and Alternate Additions, was administered 
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TABLE I 

NUMBER OF SUBJECTS AND CLASSES IN EACH GROUP FOR 
EACH INSTRUCTOR AND SUBJECT MATTER AREA 

Subject Area 
and ·Instructor 

. ECON 
Inst. A 
Inst. B 

Inst. c 

·ENGL 

Inst. D 

Inst. E 

HIST 

Inst. F 

Inst. G 
Inst. H 

PSYCH 
Inst. I 

Inst. J 
Inst. K 

Group I 
Partial 
Testing 

160 

84 

34 

42 

111 

55 

56 

207 

96 

53 

58 

96 

38 

28 

30 

Group II 
Complete 
.Testing 

68 

8 

50 

10 

37 

22 

15 

134 

61 

39 

34 

127 

34 

47 

46 

Total 

228 

92 

84 

52 

148 

77 

71 

341 

157 

92 

92 

223 

72 

75 

76 

Number 
of 

Classes 

3 

1 

1 

1 

6 

3 

3 

7 

3 

2 

2 

3 

1 

1 

1 
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to the subjects in their assigned classrooms. The instruc

tors took the first set of tests at that time. Prior to the 

testing, reasons for the study were presented to the sub

jects. The test administrator read the information directly 

from the instruction sheet (see Appendix B) to control for 

effects arising from variations in knowledge about the 

study. The subjects completed a biographical data sheet 

(see Appendix C) which would establish a computer file for 

each subject. After the test session, part two of the 

instruction sheet was read to the subjects. It explained 

that there were more tests to be completed. A form was 

distributed with a number of testing times; the subjects 

were requested to write their name under the time most 

convenient to them. 

The first set of tests was administered to all 19 

classes during the first three weeks in the Fall semester of 

the 1974~75 school year. All classes met between 7:30 a.m. 

and 4:30 p.m. Testing sessions were well distributed among 

the days of the week except for Monday (see Table II). 

The second set of tests was administered at the resi

dence halls on Tuesday and Friday afternoons at 2:00, on 

Thursday and Saturday mornings at 9:30, and on Monday, 

Tuesday, and Thursday evenings at 7:00. These sessions were 

held from the second week through the sixth week of school. 

The order of testing for the second session was Hidden 

Figures Test, Intolerance-Tolerance for Cognitive Ambiguity, 

Study Strategies Questionnaire, and the Myers-Briggs Type 
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Indicator. The range of time for completion was from 70 

minutes to 135 minutes with the mean near 90 minutes. Two 

instructors attended the second testing session to complete 

the battery; the other nine instructors were tested in their 

off ices at a time convenient to them. 

Economics 

English 

History 

Psychology 

Total Per 
Day of Week 

TABLE II 

FIRST TESTING BY SUBJECT MATTER AREA 
BY DAY OF THE WEEK 

Mon Tue Wed Thur Fri 
! 

1 1 1 

2 3 1 

I 

2 2 3 
I 

3 

1 5 3 6 4 

Total Per 
Subject Area 

3 

6 

7 

3 

19 

The criterion measure was the' final grade assigned to 

each subject by the instructor. This was obtained from the 

instructor at the end of the semester. 



Instrumentation 

Verbal Analogies III 

The test Verbal Analogies III (VA) was developed as a 

measure of evaluation:operation; semantic:content; rela

tions:product (EMR) (Guilford and Hoepfner, 1974). 
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Analogies tests have been found suitable in connection with 

relation in other operation categories, so a special form of 

analogies test was designed for evaluation of relations. 

The test VA presents three terms, and the subject is asked 

to select a fourth term from a list of four possible alter

natives to complete the analogy. The first two words of 

each item are quite easy to recognize. Each° of the alter

native answers from which to select the fourth word of the 

analogy bears a well-recognized relation to the third word, 

but one comes nearest to being the same as between the first 

two words. The subject must evaluate which would be the 

best from a list of good choices (Guilford and Hoepfner, 

1974, P~ 207); e.g., 

Given words: TRAFFIC:SIGNAL as RIVER: 

A. bank B. dam C. canel D. sand bags 

Answer: B (a dam regulates the flow of a river 

as a signal regulates the flow of traffic) 

The VA had the highest loading of the set of tests devel

oped for EMR, .58. 

The reliability reported for this test in the bulletin 

of tests selected to represent Structure-of-Intellect 
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abilities is .60 (Sheridan, Inc.; 1974). According to the 

bulletin, the more nearly the square of the loading ap

proaches the reliability, the more nearly universal the test 

is for measuring its salient ability. The square of the 

factor loading for VA is approximately .34. It is listed as 

the most salient test for the EMR ability. 

Ordering I 

The test Ordering I (OR) was developed as a measure of 

convergent production:operation; semantic:content, and 

systems:product (Guilford and Hoepfner, 1974). The OR pre

sents several statements. as one item with the instruction to 

put the list of events into the most reasonable time order. 

For example, sample events: A. Casey swung mightily but 

missed. B. There was no joy in the home town after the 

game. C. The home town stands roared as he came to bat. 

The correct order would be CAB. The organization of events 

in relation to time is seen as requiring thinking at the 

level of systems. Although the OR shares factor loadings 

with some tests that represent convergent production: 

operation;· symbolic: content; and classes, systems, and 

transformations:product, for the purpose of this study to 

tap convergent production:operation it is seen as appro

priate. It was recommended by Guilford (May, 1974, personal 

communication) over Word Matrices, another test for the same 

factor. The factor loading is .51. 
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The reliability reported for this test (Sheridan, Inc., 

1974) is .48. The square of the factor loading is an index 

of validity of the test to measure the NMS ability. It 

is .26. 

Alternate Additions 

The test Alternate Additions (AA) was developed as a 

measure of divergent production:operation; symbolic:content; 

and relations:product (DSR) (Guilford and Hoepfner, 1971). 

The AA presents several simple numbers with the instruction 

to combine them, by addition only, in different ways to 

achieve a specified sum, For example; the digits 1, 2, 3, 

and 4 can be summed in different ways to equal the total of 

7. By means of factor analysis the AA test as part of a 

battery representing DSR was clearly separated from five 

figural and five symbolic factors of the same operation 

category. The AA had the highest loading, .60, of the tests 

developed for DSR. This test is seen as appropriate to use 

as a measure of DSR (Guilford, May, 1974, personal commi

cation). 

The reliability reported for this test is .71 (Sheri

dan, Inc., 1974). The square of the factor loading is 

approximately .31. This is an index of the validity of the 

test to measure the DSR ability, 

Hidden Figures Test 

The Hidden Figures Test (HFT) is related to the vari

able Field Independence-Dependence. Barrett and Cabe (1968) 
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studied the relation of the HFT to the Rod and Frame Test 

(RFT) which was one of the original measures to operation-

ally define the concept (Witkin, 1950). The investigators 

gave the HFT to 37 subjects six months after they had taken 

the RFT. The conclusion of the investigators is that the 
. 

relation is not a simple linear one. However, the HFT is 

closely akin to one of the group forms of the Embedded 

Figures Test (EFT) used by Jackson, Messick, and Myers 

(1964) to evaluate group forms of the EFT to the original 

individual form developed by Witkin (1950). The description 

of Forms III and IV for EFT is identical to the HFT. The 

conclusion of the study by Jackson et al. was that Forms 

III and IV of the EFT correlated highly enough to be used 

in place of the original EFT; r's of .62 and .68 respec-

tively. 

The HFT contains instructions to attempt to locate one 

of five simple figures, which appear at the top of each 

page, in each of 32 complex patterns. The complex patterns 

each contain only one of the simple figures always in the 

upright position, but the subject does not know which of the 

five he is searching for. The 32 patterns are separated 

into two timed parts of 16 each. The subject has 10 minutes 

for each part. 

The test-retest reliability of Form CF-1, which will be 

used in this study, is reported as .63 for 105 college 

freshmen after 10 weeks by Boersma (1968). He found that 
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experience resulted in better performance but that sex dif

ferences were negligibleo 

The relationship of the HFT to achievement and perfor

mance in problem solving as criterion validity is reported 

in Chapter II. 

Tolerance-Intolerance of 

Cognitive Ambiguity 

The Tolerance-Intolerance of Cognitive Ambiguity test 

(TICA) is a modification (Hampton, 1967) of Siegel's (1954) 

TICA test. It consists of sixteen pictures of adult males 

and females taken at random from various popular magazines 

dated 1962-1965 and sixteen statements taken at random from 

different popular magazines. The pictures are printed on 

one sheet and the statements on another. Subjects are 

requested to match those pictures they feel represent people 

who had made specific statements. The subjects are informed 

that they can make as many picture statement matches as they 

wish, or none if they so wish. On a separate sheet, the 

subjects are requested to indicate their degree of certainty 

of each match on a seven-point Likert-type scale. High 

scores are accepted as indicative of ambiguity intolerance. 

The reliability of the TICA is reported by Hampton 

(1970) in a study of 322 students in three age categories, 

ages 10-12, 15-17, and 20-22. The Coefficient Alpha (Cron

bach, 1951) for each of the three groups is reported as .44, 

.90, and .92, respectively. 
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The only validity for the TICA at the time of this 

study is construct validity. The test was designed on the 

Gestalt concept of need for closure. The task is ambiguous. 

The amount of closure a person seeks implies the degree of 

intolerance he has for an uncertain situation. Intolerance 

for ambiguity is frequently described as resulting in rigid 

conceptualization or behavior (Luchins and Luchins, 1959). 

In a study of flexibility of thinking, Frick, Guilford, 

Christensen, and Merrifield (1959) comment that there is no 

unitary general trait of rigidity that applies to all kinds 

of operations--sensory, perceptual, thinking, psychomotor, 

and attitudinal. The TICA is believed to tap the operation 

of thinking. It is seen as a tendency at premature clos

ure; a need to mentally structure the environment (Hampton, 

1970). 

Myers~Briggs Type Indicator 

The Myers-Briggs Type Indicator (MBTI) is a self-report 

inventory of 166 forced choice items which is intended to 

measure variables stemming from the Jungian personality 

typology. It consists of four scales: Extraversion

Introversion (EI), Sensation-Intuition (SN), Thinking

Feeling (TF), and Judging-Perceiving (JP). The EI scale is 

presumed to measure interest in things and people or con

cepts and ideas; the SN scale, tendencies to perceive through 

the usual sensory processes or indirectly, via the uncon

scious; the TF scale, tendencies to judge (or evaluate) 



phenomena rationally and impersonally or subjectively and 

personally; the JP scale, tendencies to reach conclusions 

about phenomena or to become aware of them (Myers, 1962). 
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The internal-consistency reliability of continuous 

scores was estimated by coefficient Alpha (Cronbach, 1951), 

which was computed from item statistics. These reliability 

coefficients were generally in the .70's and low .80's 

(Stricker and Ross, 1963). 

The TF scale consistently had lower reliability than 

the other scales; its reliability ranged from .64 to .74. 

The intercorrelational results for both type categories 

and continuous score~ and for all groups (12th graders: 393 

boys and 614 girls; college freshmen: 300 male and 184 

female), consistently indicate that the EI, SN, and TF 

scales are independent of each other but that the JP scale 

is moderately related to the SN and TF scales (Myers, 1962; 

Stricker and Ross, 1963). 

Test~retest reliability is reported by Mendelsohn 

(1965) as .73 for EI, .69 for SN, .69 for JP, and .48 for 

TF for 41 college students after 14 months. 

The type scores relate meaningfully, to establish con

current validity, to a wide range of variables including 

personality, ability, interest, value, aptitude and 

performance measures, academic choice, and behavior ratings 

(Myers, 1962) . 
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Study Strategies Quest~onnaire 

The Study Strategies Questionnaire (SSQ) was developed 

from a list of answers to the question, "What study strate

gies do you use," obtained from over 100 students. Of 

approximately 150 original statements, 80 were extracted for 

use in a pilot study. Out of the pilot study, 64 items were 

administered to 538 upper-division college students (Goldman 

and Warren, 1973). The data werefactor analyzed, and seven 

categories (see Appendix I for a description of each scale) 

were used to describe the loadings. The seven categories 

-are: clerical diligence (CD), academic "savvy" (AS), 

mnemonics (MN), planfulness (PL), formal thinking (FT), note 

taking (NT), and transformation and application (TR). The 

subjects answered each item by responding to a five-point 

Likert-type scale. 

The SSQ was used in a study by Goldman and Hudson 

(1973) to investigate the relation of study strategies for 

successful and unsuccessful-college students in different 

major fields to establish construct validity. The study 

uncovered relationship to achievement based on sex, field of 

study, and study strategies. 

Statistical Treatments 

The primary purpose of the present study was to serve 

as a basis for deciding on the importance of various learn

ing style variables with relation to student achievement. 

As such, educators and administrators will have to make 
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decisions as to the number of variables they would include 

in a program that attempts to match students with an optimal 

learning environment. These decisions are frequently limited 

by resources such as time, money, and faculty. Therefore, 

correlation coefficients will be presented with their exact 

probability of occurrence rather than flagging only coeffi

cients that have probabilities less than or equal to the 

convent~onal _05 er .01 levels. 

Research Question One 

Research Question One, ·"Are there learning style vari

ables ·whose relationships to achievement could be described 

as ·non...:linear?" was answered by applying the statistical 

techniques ·of product-moment correlation (see Appendix K for 

reference to computer programs) and correlation ratio to 

grouped·data. The product-moment correlation statistic is 

designed to compute a coefficient based on the assumption 

that the two variables are rectilinear (Guilford, 1965). 

"The correlation ratio is a very general index of correla

tion ·particularly adapted to data in which there is a curved 

regressio~~(Guilford, 1965, p. 285). The correlation ratio 

does not make any assumptions about the shape of the regres

sion line. 

The use of these statistics was seen as appropriate in 

that the measuring instruments Verbal Analogies III, Order

ing I, Alternate Additions, Hidden Figqres, Tolerance

Intolerance of Cognitive Ambiguity, Study Strategies 
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Questionnaire, and the Myers-Briggs Type Indicator produced 

scores which the test constructors have treated as interval 

measurements. 

The F test of linearity (see Appendix M for reference 

to statistical formulae) was applied to the coefficients 

produced by the two statistics to determine if there were 

relationships between the learning style variables and 

achievement which were non,,-,linear. 

Research Questions Two, Three, and Fpur 

Research Question Two, "Do specific learning style 

variables relate to achievement without reference to in

structor variations or subject matter area?", Research 

Question Three, "Do specific learning style variables 

relate to achievement for specific subject matter areas 

without reference to instructor variations?", and Research 

Question Four, nDo specific learning style variables re

late to achievement for specific instructors?", were 

answered by applying the statistical techniques of product

moment correlation and multiple regression to the raw data. 

The multiple regression technique produced a coeffi

cient of multiple correlation which indicated the strength 

of the relationship between achievement and one or more of 

the learning style variables combined with optimal weights 

(Guilford and Fruchter, 1973). 

The stepwise procedure was used to choose the first 

best predictor variable and then the next best when combined 

with the first variable and so on. 
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The use of the multiple regression statistic with the 

stepwise procedure was appropriate for the present study in 

that it extracted the most powerful predictor variable and 

the combination of variables that accounted noticeably for 

the amount of variance in achievement with adjustment for 

the intercorrelations of the variables. 

The product-moment correlation statistic provided a 

matrix of correlation coefficients so that the exact rela

tionship of each learning style variable to achievement and 

to each other variable could be observed. 

The Fisher's z transformation (see Appendix M) statis

tic was used to test if two correlation coefficients were 

equivalent (Guilford and Fruchter, 1973, p. 145). 

Research Question Five 

To answer Research Question Five, "Does the instruc

tional style mediate the relation between the student's 

learning style and the student's achievement?", an index of 

distance· for the learning style variables of each student 

from his/her instructor was computed. A z score was com

puted for each raw score based on the means and standard 

deviations of the entire sample. The z score was considered 

an appropriate index for comparing scores between tests 

(Anastasi, 1968). The formula for the distance index was 

derived from the fo~mula for the distance between points 

(Georges, 1955). 



d = I (Vl 
s 

the z score for a student for 
the first variable 

the z score for the instructor 
for the first variable 

The statistical technique of one-way classification 

analysis of variance (see Appendix K) was applied to the 
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d index and grade. This statistic was considered robust and 

efficient even when complete randomness could not be assured 

(Steel and Torrie, 1960). 

Research Question Six 

Research Question Six, "Were there differences between 

the students who were tested for all variables and those 

who were not?", was answered by applying the statistical 

technique of the t test (see Appendix M). This statistic 

was appropriate for testing whether two sample means come 

from the same population (Spence, Underwood, Duncan, and 

Cotton, 1968). 



CHAPTER IV 

ANALYSIS OF THE DATA 

Introduction 

The purpose of this chapter is to present the results of 

the statistical analysis for the six research questions form

ulated in the present study. The focus of the study is to 

explore the relationship of learning style variables to 

instructional style, academic fields and achievement. The 

results from the analysis of the data for each question pro

vides the information required to draw conclusions about the 

usefulness of approaching the question of achievement by 

considering-both a student's learning style and the relation

ship between a student's style and the instructor's style. 

Chapter IV is divided into six parts; each part begins with 

the reiteration of one of the research questions. 

Research Question One 

Are there learning style variables whose relationship to 

achievement could be described as non-linear? 

The correlation ratio (eta) and the product-moment 

correlation techniques were applied to Group II (complete 

testing) data at the subject matter level. The results are 

summarized in Table III. An F test of linearity was 
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calculated to determine if the differences between the r and 

n were large enough to exclude chance differences at the .05 

probability level. 

The data in Table III are computed for each subject area. 

The column headings are from left to right: Variables, 

Product-Moment Correlation Coefficient (r), Correlation Ratio 

Coefficient (n), Degrees of Freedom, and F Value. A charac

teristic of the correlation ratio is the absence of a direc

tional sign. This is not necessarily a weakness in the 

technique since the correlation ratio is designed for rela

tionships that are curvilinear. To avoid confusion about 

the size of the difference between the r and the n, the sign 

for the r has been applied to the n (Guilford, 1965). 

Three variables in the table were derived from the data 

of the original variables discussed in the previous chapters. 

The variable "Wrong" is the sum of the incorrect responses 

from the Verbal Analogies, Ordering, and Alternate Additions. 

RI-1 is the sum of the items left blank for Verbal Analogies 

and Ordering. RI-2 represents the items left blank for the 

Hidden Figures Test. 

An examination of the results revealed only three in

stances where the difference between the coefficients was 

significant at less than or equal to the .05 probability 

level. The variable nclerical Diligence" had an F value of 

2.4605 and 3.868 for History students and Psychology students, 

respectively. "Academic Savvy" had an F value of 2.1702 for 

Psychology students. The number of differences less than or 



TABLE III 

F TEST 
AND 

OF LINEARITY BETWEEN PRODUCT-MOMENT COEFFICIENTS 
CORRELATION RATIO COEFFICIENTS FOR GROUP II 

SUBJECT MATTER AREAS DATA FOR THE FOUR 

ECONOMICS ENGLISH - HISTORY PSYCHOLOGY 
VARIABLE (n•64) (n•36) (n•l33) (n•l25) 

!L. F r n Of F r r; 0 f F r n Of 

VERBAL ANALOGIES .546 .541 5, 55 .0845 .223 .471 5, 29 1.2828 .206 .303 6, 125 1.11?.fi .225 .288 7, 100 .5034 

ORDERING .312 .367 5, 55 .4747 .298 .340 4, 30 .2272 .142 .217 7. 100 .4036 .303 .308 5, 100 .0675 

ALTERNATE ADDI1'IONS .206 .344 9, 50 .4783 .287 .582 10, 24 .9304 .069 .4-· 10, 100 1.8481 .156 .354 9, 100 1.2827 

WRONG -.403 -.482 10, 50 .4553 .269 -.562 8, 26 1.157 -.234 -.2'l8 10 100 .37~7 -.2 -.279 9, 100 .0456 

RI-1 -.229 -.495 11, 50 1.1595 -.036 -.516 9, 25 l.0031 -.046 -.429 ,.,, 100 ~580 -.146 -.3 12. 100 . 6290 

HIDDE?i FIGURES .19!1 .356 8. 50 .6460 .2 .529 25 1. 1656 .012 288 9. 100 1.0032 .141 .286 9, 100 . 7492 

RI-2 -.076 -.255 _7, 55 
i 

.179 8, 100 .4125 .037- .224 8. 100 .4979 .025 445 8, 26 .8000 .01 .6423 

CLERICAL DILIGENCE .020 .330 8, 55 .8371 -.034 -.283 5, 29 .4976 -.187 -.410 8, 123 2.4605 -.11 -.459 8, 123 3.868 

ACADEllIC SAVVY .055 .305 7-, 55 .7797 .062 .468 7, 27 1.0628 -.161 -.283 7, .24 1.0431 -.098 -.321 6, 125 2.1702 

llNEllONICS .012 .397 7, 55 1.4687 -.2().4 -.383 7, 27 ... ,.4750 -..2.16.. ~ .• 29,Q, 8, 123 •. 6965 .. ~.13 -.358 8, 123 1.9621 

PLANFULNESS .01 ,369 7, 55 1.2376_ -.336 -.502 7, 27 .7173 -.363 -.429 123 .9849 -.26 .010 r, 124 ·737 

FORMAL THINKING -.211 -.369 55 .7293 -.313 -.444 26 .4014 ·105 ~41 8, 123 .9476 .01 .217 8, 123 .7633 

NOTE TAKING .OB .:.42 7, 55 1.8452 -.021 -.534 27 1.5355 -.090 -.221 7. 124 .7588 -.054 -.234 7, 124 .9715 

TTIANSFORMATION .005 .184 e, 50 .2188 -.044 - 1i: s, 2e .6686 -.037 -.2:.i0 8, rno .6548 -.113 -.264 8, 100 . 7649 

EXTRAVERSION-IXTROVERSION . 143 . 311 a, 55 I. 2457 . 010 • 3s0 a, 28 . 1002 . or: .239 6, 125 1.0831 .089 .2 6, i.Oij • 5569 

SENSING-INTCITim~ . 391 . 569 7. 55 1. 9854 . 037 . 576 7. 27 1. 9072 - ' 1.f-3 . -214 7' 100 . 3795 • 111 . 182 100 .3074 

TU INKING-FEELING -.162 -.319 7, 55 6606 -. 124 -. 332 7. 27 .4112 .115 .:3.J.t 7. 100 1.6659 . 030 . ;<?97 7. 100 1. 3679 

JUDGING-PERCEIVING .138 .303 6, 55 .7344 -.126 -.335 5, 29 .6295 -.227 -.290 6, 125 .7409 -.101 -.249 6, :oo .9204 

TOLERANCE OF AMBIGUITY . 033 . 365 7, 55 1.1979 -.111 -.438 6, 28 .9930 -.083 -.158 lOO .2648 -.115 -.264 \()~ . 8672 c.n 
l\j 



equal to the .05 probability level was fewer than would be 

expected by chance for the 76 values tested. On the basis 

of the techniques used, there was no firm evidence to imply 

that any of the learning style variables had a non-linear 

relationship to achievement. 

Research Question Two 

Do specific learning style variables relate to achieve

ment without reference to instructor variations or subject 

matter area? 

The descriptive statistics of mean and standard devia

tion of Group I data (partial testing) and Group II data 

(complete testing) are summarized in Tables IV, V, VI, and 

VII. The data in Tables IV and V describe the mean and 

standard deviation of either "all students tested" (Group I 

students, partial testing; and Group II students, complete 

testing) or Group II students as comparable to the subclass 

of "all students with ACT scores" or Group II students with 

ACT scores." 

In Tables VI and VII the distribution of scores for 

Group I students and Group II students were examined for 

sex differences. The t statistic was applied to consider 

differences between the mean scores for male students and 

female students. 
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TABLE IV 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION FOR 
THOSE VARIABLES MEASURED FOR ALL STUDENTS AND THE 

SUBCLASS OF ALL STUDENTS WITH ACT SCORES 

54 

All Students All Students 
(Total) (w/ACT) 
n = 889 n = 750 

x SD x SD 

ASSIGNED GRADE 2.97 1.01 3.00 0.99 

VERBAL ANALOGIES 10.98 2.82 11.09 2.74 

ORDERING 7.59 2.58 7.60 2.58 

ALTER.l'l"ATE ADDITIONS 23.34 4.86 23.49 4.80 

WRONG 17.26 5.15 17.09 5.09 

RI-1 6.02 3.19 6.04 3.18 

ACTE 19.74 4.41 

ACTM 21.07 6.14 



TABLE V 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION FOR 
ALL THE VARIABLES MEASURED FOR GROUP II STUDENTS AND THE 

SUBCLASS OF GROUP II STUDENTS WITH ACT SCORES 

Group II Total Group II w/ACT 
n = 358 n = 303 

x SD x SD 

ASSIGNED GRADE 3.24 0.89 3.27 0.88 
VERBAL ANALOGIES 11.08 2.83 11.09 2.84 
ORDERING 7.74 2.57 7.75 2.56 

ALTERNATE ADDITIONS 23.63 4.69 23.64 4.78 

WRONG 16.93 4.64 16.81 4.68 

RI-1 5.94 3.16 6.05 3.15 

HIDDEN FIGURES 10.04· 5.31 9.90 5.16 

RI-2 16.99 6.40 17.06 6.42 

CLERICAL DILIGENCE 3.22 0.55 3.20 0.56 
ACADEMIC SAVVY 1. 82 0.42 1.82 0.43 

MNEMONICS 2.34 0.60 2.34 0.61 

PLANFULNESS 2.50 0.62 2.49 0.63 

FORMAL THINKING 2.72 0.61 2.69 0.60 

NOTE TAKING 2.45 0.80 2.48 0.81 

TRANSFORMATION 2.69 0.53 2.68 0.54 

EXTRAVERSION-
INTROVERSION 98.70 26.45 98.14 26.49 

SENSING-INTUITION 89.03 26.17 90.24 25.72 

THINKING-FEELING 114.42 19.16 114.49 19.05 

JUDGING-PERCEIVING 97.70 26.75 97.21 26.63 

TOLERANCE OF 
AMBIGUITY 61. 30 24.06 61.40 23.62 

ACTE 20.31 4.29 

ACTM 21.59 6.56 
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TABLE VI 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION FOR VARIABLES 
MEASURED FOR GROUP I STUDENTS AND THE SUBCLASSES OF MALE STUDENTS 

AND FEMALE STUDENTS WITH T TESTS FOR THE VARIABLES FOR 
MALE STUDENTS AND FEMALE STUDENTS 

Group I Group I Group I 
(Total) (Males) (Females) 
n = ,531 n = 303 n = 228 

x SD x SD x SD 

GRADE 2.78 1.05 2.76 1. 05 2.80 1. 05 

VERBAL ANALOGIES 10.92 2.80 11.07 2.96 10.72 2.57 

ORDERING 7.48 2.59 7.44 2,62 7,54 2.56 

ALTERNATE ADDITIONS 23.14 4.96 23.45 5.25 22.72 4.52 

WRONG 17.49 5.46 17.27 5.40 17.78 5.54 

RI-1 6.07 3.21 6.21 3.28 5.90 3.12 

t.05, 500= 1.965 

t.Ol, 500= 2.506 (Guilford and Fruchter, 1973, p. 516) 

T 

.434 

1.424 

.439 

L679 

1.063 

1.099 

01 
CJ) 



TABLE VII 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION FOR VARIABLES 
MEASURED FOR GROUP II STUDENTS AND THE SUBCLASSES OF MALE STUDENTS 

AND FEMALE STUDENTS WITH T TESTS FOR THE VARIABLES FOR 
MALE STUDENTS AND FEMALE STUDENTS 

GRADE 
VERBAL ANALOGIES 
ORDERING 
ALTERNATE ADDITIONS 
WRONG 
RI-1 
HIDDEN FIGURES 
RI-2 
CLERICAL DILIGENCE 
ACADEMIC SAVVY 
MNEMONICS 
PLANFULNESS 
FORMAL THINKING 
NOTE TAKING 
TRANSFORMATION 
EXTRAVERSION-INTROVERSION 
SENSING-INTUITION 
THINKING-FEELING 
JUDGING-PERCEIVING 
TOLERANCE OF AMBIGUITY 

Group II 
(Total) 
n == 358 

x 
3.24 

11.08 
7.74 

23.63 
16.93 

5.94 
10.04 
17 

3.22 
1. 82 
2.34 
2.50 
2.72 
2.45 
2.69 

98.7 
89.03 

114042 
97.7 
61. 3 

SD 

0.89 
2.83 
?-.57 
4.69 
4.64 
3.16 
5.31 
6.4 
0.55 
Oa42 
0.6 
0.62 
0.61 
0.80 
0.53 

26.45 
26.17 
19.16 
26.75 
24.06 

Group II 
(Males) 
n == 164 

x 
3al9 

11.42 
7.64 

24.36 
16.35 
6.31 

10.04 
16.93 

3.24 
1.92 
2.38 
2.57 
2.63 
2.64 
2.66 

99.66 
87.18 

108.45 
96.34 
56.94 

SD 

0.94 
2.91 
2.52 
4.68 
4.52 
3.19 
5.54 
6.78 
0.56 
0"40 
0.59 
0.62 
0.52 
0.86 
0.53 

25.34 
25.16 
19.24 
27.62 
26.25 

Group II 
(Females) 

n = 194 

x 

3.29 
10,79 
7.83 

23a02 
17.42 
5.62 

10.05 
17.05 
3.2 
1.73 
2.31 
2.44 
2.79 
2.3 
2.71 

97.89 
90.59 

119.46 
98.85 
64.98 

SD 

0.84 
2.74 
2.61 
4,63 
4.7 
3.10 
5.12 
6.07 
0.54 
0.42 
0.61 
0.61 
0.66 
0.71 
0.54 

27,40 
26.96 
17.62 
26.02 
21.43 

t · 05, 350== L 967 t"Ol, 350 = 2.590 (Guilford and Fruchter, 1973, p. 516). 

T 

1.059 
2.101* 
0,695 
2a707** 
2.177* 
2.065* 

.018 

.176 

.685 
4.346** 
1.095 
1.988* 
2.507** 
4 .. 086** 

878 
.628 

1.226 
5.131** 

.882 
3.181** 

CJl 
-.:i 



For Group I students, Table VI, no significant differ

ences were found between the means of the variables with 

significance defined as p ~ .05. 
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For Group II students, Table VII, ten variables (noted 

with an asterisk) had a significant difference between means 

for male students and female students with significance less 

than or equal to the .05 level. "Verbal Analogies" was 

designed to measure an intelligence ability for evaluating 

relations expressed semantically; male students obtained a 

larger mean score. The test "Alternate Additions" was con

structed to measure the intelligence ability used to produce 

a variety of answers of relationships that were presented in 

a numerical context; male students obtained a larger mean 

score. The label "Wrong" re,presented the sum of incorrect 

.responses on all three tests of intelligence abilities, 

"Verbal Analogies," "Ordering," and "Alternate Additions;" 

male student.s obtained a lower mean score. The label "RI-1" 

represented the sum of items left blank on "Verbal Analo

gies" and "Ordering;" male students left more items blank. 

On the Study Strategies Questionnaire containing seven 

sub-scales to measure variations in a student's preference 

for methods of studying, male students obtained a different 

mean score from female students on four of the sub-scales. 

The response scale was designed so that the smaller the number 

the higher the agreement of importance for that variable. 

On the sub-scale labeled "Academic Savvy," male students 

felt it was less important to know the system than female 

students. 
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For "Planfulness," male students felt it was less impor

tant to plan ahead than female students. 

For the sub-scale "Formal Thinking," male students 

obtained a lower mean score than female students, which implied 

that male students considered formal thinking more important. 

For "Note Taking," which represented a preference for 

writing while studying, male students felt this was less 

important. 

The dimension "Thinking-Feeling" was measured by the 

Myers-Briggs Type Indicator. The lower the score on this 

dimension, the greater the preference for using logical pro

cesses aimed at an impersonal finding. The higher the score 

on "Thinking-Feeling," the greater the preference for using 

a process of appreciation and bestowing on things a personal, 

subjective value. Male students obtained a lower mean score 

on "Thinking.;..Feeling" than female students. 

The "Tolerance-Intolerance for Cognitive Ambiguity" 

instrument was constructed so that a lower score implied a 

greater tolerance for ambiguous situations or concepts. Male 

students obtained a lower mean score than female students. 

Despite these observed differences in mean score on ten 

of the 19 variables, there was no significant difference for 

grade between male students and female students. The distri 

bution of students by sex for subject matter areas and 

instructors is summarized in Table VIII. 



TABLE VIII 

DISTRIBUTION OF GROUP I STUDENTS AND GROUP 
II STUDENTS BY SEX FOR SUBJECT MATTER 

AREAS AND INSTRUCTORS 

GROUP II GROUP 

M F M 

ECON. 30 34 84 

A 2 5 49 

B 24 24 18 

c 4 5 17 

ENGLISH 18 18 69 

D 11 11 31 

E 7 7 38 

HISTORY 71 62 112 

F 35 25 55 

G 17 22 32 

H 19 15 25 

PSYCH .. 45 80 38 

I 8 25 11 

J 21 25 13 

K lG 30 14 

I 

F 

63 

28 

14 

21 

34 

18 

16 

85 

38 

18 

29 

46 

25 

11 

10 

Product-moment correlation coefficients were computed 

for all the learning style variables to achievement. The 

results are summarized in Tables IX and X. The exact proba-

bility is stated so that decisions about the relative 

importance of the contribution of a variable can be made 

more easily based on the specific needs of the educator and 
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VERBAL ANALOGIES r 
p 

ORDERING r 
p 

ALTERNATE ADDITIONS r 
p 

WRONG r 
p 

RI-1 r 
p 

ACTE r 
p 

ACTM r 
p 

TABLE IX 

PRODUCT-MOMENT CORRELATION COEFFICIENTS AND PROBABILITY 
LEVELS FOR LEARNING STYLE VARIABLES TO ACHIEVEMENT 

FOR GROUP I AND GROUP II STUDENTS 

All 
All Students Group II Group I Group II 

Students w/ACT Group I Group II w/ACT Males Males 
(n = 889) (n=750) (n=531) (n = 358) (n = 303) (n = 303) (n = 164) 

. 32 .29 .37 .24 .24 .43 . 3 

.000 .000 .000 .000 .000 .000 .000 

.28 .28 . 32 .21 .21 .38 .22 

.000 .000 .000 .000 .000 .000 .006 

.18 .18 .23 .09 .08 .26 .18 

.000 .000 .000 .084 .143 .000 .019 

-.30 -.28 -.32 -.25 -.24 -.35 -.36 
.000 .000 .000 .000 .000 .000 .000 

-.1 -.11 -.10 -.08 -.09 -.17 -.06 
.005 .004 .019 .134 .097 .004 .570 

. 39 .41 

.000 .000 

. 34 .32 

.000 .000 

Group I 
Females 
(n = 228) 

0.29 
.000 

.23 

.000 

.19 

.005 

-.29 
.000 

-.01 
.928 

Group II 
Females 
(n = 194) 

.2 

.006 

.20 

.005 

.02 

.763 

-.16 
.024 

-.08 
.249 

Q") 

~ 



TABLE X 

PRODUCT- MOMENT CORRELATION COEFFICIENTS AND 
PROBABILITY LEVELS FOR LEARNING STYLE 

VARIABLES (SPECIFIC FOR GROUP II 
STUDENTS) TO ACHIEVEMENT 

Group II Group II Group II 
w/ACT Males 

(n=358) (n=303) (n=l64) 

HIDDEN FIGURES r .10 .09 .10 
p .051 .114 .221 

RI-2 r .03 .02 .03 
p .561 .727 .686 

CLERICAL 
DILIGENCE r -.11 '. -.08 -.12 

p .039 .157 .131 

ACADEMIC SAVVY r -.10 -.12 -.13 
p .063 .036 .084 

MNEMONICS r -.15 -.169 -.15 
p .005 .004 .05 

PLANFULNESS r -.27 -.30 -.27 
p .000 .000 .001 

FORMAL THINKING r -.04 -.07 -.08 
p .607 .. 223 .280 

NOTE TAKING r -.04 -.04 -.08 
p .563 .525 .304 

TRANSFORMATION r -.04 -.09 -.05 
p .594 .133 .521 

EXTRAVERSION- r .05 . 04 .13 
INTROVERSION p .262 .501 .01 

SENSING- r .05 .08 .01 
INTUITION p .267 .16 .868 

THINKING- r -.00 .01 .04 
FEELING p .966 .898 .59 

JUDGING- r -,11 -.10 -.14 
PERCEIVING p .032 .083 .074 

TOLERANCE OF r -.05 -.05 -.02 
AMBIGUITY p .658 .604 .829 
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Group II 
Females 
(n=l94) 

.11 

.127. 

.03 

.685 

-.09 
.188 

-.04 
.544 

-.14 
.044 

-.26 
.001 

-.03 
.667 

.03 

.708 

-.04 
.548 

.00 

.953 

.09 

.193 

-.08 
.246 

-.09 
.202 

-.11 
.115 
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the resources available. The relative contributions of the 

variables as a group, taking into account intercorrelations, 

are summarized in Table XV. The Fisher's z transformation 

statistic was used to compare differences in coefficients 

between groups (see Table XI). 

From Table IX, it can be seen that "Verbal Analogies" 

had a range of coefficients from .43 for Group I male 

students to .2 for Group II female students with an average 

of .298. The difference between these coefficients was 

significant at the .05 level. This difference between Group I 

male students and Group II female students accounted for the 

observed difference between the coefficients of Group I students 

and Group I I students. All the coefficients had a p ~ • 006. 

The size of the coefficients for "Ordering" were 

generally smaller than for "Verbal Analogies" with a range of 

.38 to .20 and an average of .259. The difference between 

Group I male students and Group II female students was sig

nificant at the .05 level. All the coefficients for "Ordering" 

had a p .::_ .006. 

"Alternate Additions" showed much more variation 

between groups, with a range of .02 to .26 and an average 

of .157. The difference between Group I students and 

Group II students was once again due to the difference be

tween Group I male students and Group II female students. 

There was an inverse relationship between "Wrong" (sum 

of incorrect responses for"Verbal Analogies," "Ordering," 

and "Alternate Additions") and achievement. The range of 



TABLE XI 

APPROXIMATION OF THE DIFFERENCE BETWEEN TWO COEFFICIENTS REQUIRED 
TO REACH A SIGNIFICANCE LEVEL OF .05 FOR CORRELATIONS 

OF LEARNING STYLE VARIABLES TO ACHIEVEMENT 
FOR GROUP I AND GROUP II STUDENTS 

A B c D E F G H 
n=889 n=750 n=531 n=358 n=303 n=303 n=l64 n=228 

ALL STUDENTS .093 .097 .108 .123 .131 .131 .168 .146 

ALL STUDENTS WITH 
ACT SCORES .101 .111 .126 .134 .134 .170 .149 

GROUP I .121 .134 .142 .142 .176 .156 

GROUP II .147 .154 .154 .186 .167 

GROUP II WITH 
ACT SCORES .160 .160 .191 .173 

GROUP I (MALES) .160 .191 .173 

GROUP II (MALES) .218 .202 

GROUP I (FEMALES) .185 

GROUP II (FEMALES) 

I 
n=l94 

.156 

159 

.165 

.176 

.181 

.181 

.21 

.193 

.200 

()) 

..i:::. 



coefficients for "Wrong" was from -.16 to - 16 with an 

average of -.283. The coefficient for Group II female 

students was smal1er than both Group I male students and 

Group II male students at the .05 level of confidence. 
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The relationship "RI-1" (sum of blanks for Verbal 

Analogies II and Ordering I) to achievement was also 

inverse. The range was from -.01 to -.17 with an average 

of -.089. The difference between Group I male students 

and Group I female students was significant at the .05 

level. 

The learning style ~ariables presented in Table X 

were the varia~les completed by Group II students. An 

inspection of the table revealed that the size of the 

coefficients was generally smaller than those for the 

intelligence abilities variables. The size of these coef

ficients was more likely due to chance with some notable 

exceptions. 

Of tne seven subscales for Study Strategies Ques

tionnaire (SSQ), "Clerical Diligence," "Academic Savvy," 

"Mnemonics," and "Planfulness" provided useful information. 

The scale for the SSQ was constructed so that a lower score 

represented higher agreement as to the importance of the 

variable. This resulted in negative coefficient signifying 

a positive relationship. ''Clerical Diligence" had a small 

coefficient (r = -.11) for Group II students with a proba

bility due to chance of .039. The relationship implied 

that students who perceived themselves as "spending more 
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time studying than most people" tended to have higher 

grades. "Academic Savvy" reflected a sensitivity to the 

academic "game." There was a small positive relationship 

between students who tried to figure out what the instruc

tor wanted and grade. This relationship was more likely 

true for male students than for female students. The use 

of memorization as a strategy of study had a positive rela

tionship to grade for both male and female students. The 

variable "Planfulness" was especially important with rela

tion to grade for both male and female students. The 

coefficient of -.27, p ~ .001, implied that the greater 

the emphasis on foreplanning, the higher the grade. 

The variable "Extraversion-Introversion" has a small 

positive correlation to achievement for male students and 

a zero correlation for female students. A positive cor

relation i~plied that the stronger a student's preference 

was towards introversion, the higher the grade. 

The variable "Judging-Perceiving" had a small negative 

correlation for male students with a p < .074. This implied 

that the stronger the preference a student had towards 

dealing with material in a critical fashion as opposed 

to dealing with material in an open accepting fashion, the 

higher the grade. 

A correlation matrix was constructed for "all students," 

Group I and Group II to provide information as to the inter

correlations of the variables. The results are presented 

in Tables XII, XIII, and XIV, respectively. 



TABLE XII 

PRODUCT- MOMENT CORRELATION MATRIX OF LEARNING 
STYLE VARIABLES FOR ALL STUDENTS 

VERB ALT R-I 
ANAL ORD ADD WRONG 1 

VERBAL ANALOGIES 1. 00 .32 . 2 -.65 -.17 
.000 .000 .000 .000 

ORDERING 1. 00 .28 -.41 -.50 
.000 .000 .000 

ALTERNATE ADDITIONS 1. 00 -.16 -.33 
.000 .000, 

WRONG 1. 00 -.27 
.000 

RI-1 1. 00 

GRADE 
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GRADE 

.32 

.000 

.28 

.000 

.18 

.000 

-.30 
.000 

-.1 
.005 

1.00 



TABLE XIII 

PRODUCT-MOMENT CORRELATION MATRIX OF LEARNING 
STYLE VARIA~LES FOR GROUP I STUDENTS 

VERB ALT R-I 
ANAL ORD ADD WRONG 1 

VERBAL ANALOGIES 1. 00 .36 .21 -.62 -.21 
.000 .ooo .000 .000 

ORDERING .26 -.45 -.45 
.000 .000 .000 

ALTERNATE ADDITIONS 1. 00 -.15 -.32 
.001 .000 

WRONG 1. 00 -.27 
.000 

RI-1 1. 00 

GRADE 

68 

GRADE 

. 37 

.000 

.32 

.000 

.23 

.000 

-.32 
.000 

-.10 
.019 

1. 00 



VERBAL AJ\ALOGIES 

ORDERING 

ALTERNATE ADDITIONS 

iiaoNG 

RI-1 

UIDDEN ~FIGURES 

RI-2 

CLERicAL DILIG'l!NCE 

ACADEMIC SAVVY 

!.INEMON~CS 

PLANFDLNESS 

FORMAL THINKING 

~OTE TAKING 

TRANSFORMATION 

EXTRAVERSION-INTROVERS IOX 

SLXSI~G-I~'TUITION 

THINKISG-FEELJN(j 

JUDG l:N"G-PERCEIV r:xc. 

TOLERANCE OF AMBU IGUITY 

GRADE 

VERB 

TABLE XIV 

PRODUCT-MOMENT CORRELATION MATRIX OF 
LEARNING STYLE VARIABLES FOR 

GROUP II STUDENTS 

R-I Fllll NOTE THKG - JUDG TOL 
ANAL ORD 

ALT 
ADD \\"RONG l !!FT 

R-I 
2 

CLR 
DIL 

ACD 
SVY MNEM PL."iG THK TAKG TRA.'iS EI SN FLG PERC AllB GRADE 

i .00 .26 .::.8 -.7l -.11 ,27 -.01 .06 -.04 -.05 -.11 -.19 0.17 -.01 .17. .17 -.09 0.01 -.00 .24 
.ooo .ooo .001 .orio .036 .ooo .854 .284 .515 .618 .041 .001 .002 .ass .002 .001 .os3 .796 .954 

l. 00 .31 -.35 -.58 .22 -.09 .01 - v2 -.04 -.08 -.14 .13 -.07 .02 .17 .oo .12 -.03 .21 
.000 .000 .000 .000 .000 .076 .836 .74 51 .15 .007 .011 .217 .718 .001 .957 .021 .6.32 

1. 00 -.18 -.34 .17 -.10 -.04 .12 -.06 .04 -.13 .04 -.01 .05 -.02 .00 -.01 -.07 . 09 
084 .001 .000 .002 .048 .586 .025 .284 .574 .014 .583 .815 .664 .695 .993 .921 .172 

1.00 -.27 -.23 -.06 0.01 0.04 .09 .12 .21 -.09 .06 -.13 -.18 C.05 .01 .08 -.25 
.ooo .000 .272 .824 .516 .095 .017 .ooo .01 .23 .014 .001 .632 .897 .129 .ooo 

i.oo -.13 .19 -.01 -.oo .oo .01 .oo -.04 -.01 .01 -.05 v2 -.12 -.08 -.08 
.012 .001 .819 .929 .963 .905 .981 .505 .828 .818 .313 .726 .026 .124 134 

1.•JO -.53 .1 -.06 ~.02 -.06 -.22 .07 -.05 .05 .18 -.05 .11 .05 LO 
.ooo .064 .225 .742 .23 .000 .159 .62 .608 .001 .627 .040 .633 051 

1.00 -.02 -.08 -.2 i)~~ .09 -.06 -.OJ .00 -.12 .07 -.05 -.14 .03 
.561 . 745 . 126 .099 .242 .855 .989 .018 .156 .646 .01 

1. 00 .19 .22 .33 .08 .42 .35 .02 .07 -.03 .32 -.04 -.11 
.001 ooo .ooo .136 :·no .ooo . 717 .215 .641 .ooo .541 .039 

J.00 .32 .~8 .18 .25 .43 .1 -.14 .02 -.03 -.1 -.1 
.ooo .000 .001 .000 .ooo .056 .007 . 764 .619 .059 .063 

1.00 .19 .29 0.19 0.15 .08 -.02 -.07 .06 -.03 -.15 
,001 .ooo .001 .005 .125 .713 .196 .272 ,553 .005 

1.00 .18 .18 
.001 .001 

; .00 .oo 
. 964 

' 00 

.28 .16 .06 .01 .21 -.08 -.27 

.0'00 .003 .259 .916 .000 .114 .000 

.35 -.01 -.26 .21 -.03 

.ooo .828 .000 .000 .57 
.02 -.05 
.654 . 607 

.21 .12 -.00 -.11 .07 -.02 -.04 
563 .000 .02 943 .037 .161 .66 

1.00 .11 .2 .12 .02 -.oo -.04 
.038 .ooo .023 .681 .977 .595 

.. oo -.10 -.05 -.12 .02 .06 
.269. . 0-19 . f).l.d 022 . 652 

I. 00 .08 .42 -.03 .06 
.267 .144 .000 .525 

1. 00 .11 .09 -.00 
.037 .081 .9~fl 

1.00 -.04 -.11 
.581 ,0::\2 

l. 00 -.05 
.658 

' 00 

-----·--- ----- ··-·-··-·-

(j') 

© 



The multiple correlation technique was applied to the 

data for each group to determine the overall value of the 

contributions of the variables combined. The results are 

summarized in Table XV. The learning style variables 

accounted for the least amount of variance for Group I 

female students and Group II female students with 13.1 

and 12.3 percent, respectively. Group II students with 

ACT scores had the largest known variance. For both 

groups with ACT scores, learning style variables con

tributed to the amount of known variance with a signi

ficance level of .10. 

The inclusion of information about "Planfulness," 

"Formal Thinking," and "Mnemonics" increased the amount 

of accounted variance from knowledge about ACT scores 

alone by 7.3 percent for Group II students. 

Research Question Three 

70 

Do specific learning style variables relate to achieve

ment for specific subject matter areas without reference 

to instructor variations? 

The descriptive statistics of mean and standard devia

tion were summarized for the subject matter areas. The 

results of Group I students are presented in Table XVI 

and the results for Group II students are presented in 

Table XVI I. A t value was computed for "Grade," the achieve

ment variable, to test for differences between the mean 

scores for the subject matter areas. From Table XVIII 



TABLE XV 

MU~TIPLE CORRELATION OF LEARNING STYLE VARIABLES IO 
ACHIEVEMENT FOR GROUP I AND GROUP II STUDENTS 

71· 

CATEGORY 

ALL STUDENTS 
(n=889) 

VARIANCE VARIABLES IN MODEL 
·~---'~~__..;...;;..;;..;...;.:_~~~~~~~~~~ 

ALL STUDENTS 
WITH ACT 
(n=750) 

GROUP I 
(n=531) 

GROUP I MALES 
(n=303) 

GROUP I FEMALES 
(n=228) 

GROUP II 
(n=358) 

.103 

.138 

.145 

.151 

.152 

.188 

.199 

.203 

.140 

.177 

.191 

.199 

.189 

.240 

.252 

.086 

.117 

.131 

.071 

.117 

.137 

.144 

Verbal Analogies 
Verbal Analogies, Ordering 
Verbal Analogies, Ordering, 

Alternate Additions 
Verbal Analogies, Ordering, 

Alternate Additions, RI-1 

ACTE 
ACTE, ACTM 
ACTE, ACTM, Ordering 
ACTE, ACTM, Ordering, 

Verbal Analogies 

Verbal Analogies 
Verbal Analogies, Ordering 
Verbal Analogies, Ordering, 

·Alternate Additions 
Verbal Analogies, Ordering, 

Alternate Additions, RI-1 

Verbal Analogies 
Verbal Analogies, Ordering 
Verbal Analogies, Ordering, 

Alternate Additions 

Wrong 
Wrong, Alternate Additions 
Wrong, Alternate Additions, 

Verbal Analogies 

Planfulness 
Planfulness, Wrong 
Planfulness, Wrong, RI-1 
Planfulness, Wrong, RI-1 

Mnemonics 



CATEGORY 

GROUP II 
WITH ACT 
(n=303) 

GROUP I I MALES 
(n=l64) 

GROUP II FEMALES 
(n=l94) 

TABLE XV (CONTINUED) 

VARIANCE 

.169 

.216 

.238 

.252 

.264 

.13 

.179 

.211 

.227 

.066 

.096 

.110 

.123 

VARIABLES IN MODEL 

ACTE 
ACTE, Planfulness 
ACTE, Planfulness, ACTM 
ACTE, Planfulness, ACTM, 

Formal Thinking 
ACTE, P1anfulness, ACTM, 

Formal Thinking, Mnemonics 

Wrong 
Wrong, Planfulness 
Wrong, Planfulness, RI-1 
Wrong, Planfulness, RI-1, 

Extraversion-Introversion 

Planfulness 
Planfulness, Ordering 
Planfulness, Ordering, 

Tolerance of Ambiguity 
Planfulness, Ordering, 

Tolerance of Ambiguity, 
Verbal Analogies 
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1The.variables in the model are listed in the order 
of their contribution. The total known variance is listed 
with the addition of each variable. Variables were tested 
at the .10 level of significance for inclusion into the 
model. 



TABLE XVI 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION 
FOR GROUP I STUDENTS AT THE SUBJECT MATTER LEVEL 

ECONOMICS ENGLISH HISTORY 
(n = 147) . (n = 103) (n = 197) 

VARIABLES x SD x SD x SD 

GRADE 2.59 0.93 2.62 1. 05 3.08 1. 02 

VERBAL ANALOGIES 11.02 2.61 10.61 3.06 11.01 2.79 

ORDERING 7.72 2.59 6.92 2.69 7.73 2.56 

ALTERNATE 23.40 4.86 23.59 5.08 22.84 5.04 
ADDITIONS 

WRONG 17.3 5.19 18.41 5.35 17.4 5.36 

RI-1 5.97 2.90 5.95 3.39 5.82 2.97 

PSYCHOLOGY 
(n = 84) x SD 

2.61 1.16 

10.90 2.86 

7.15 2.47 

22.81 4.81 

16.92 6.2 

7.02 3.9 

---1 
VJ 



TABLE XVII 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION FOR 
GROUP II STUDENTS AT THE SUBJECT MATTER LEVEL 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
(n:._ = 64) (n = 36) (n = 133) (n = 125) 

VARIABLES v SD x SD x SD x SD -''" 

GRADE 2.64 .80 3.00 0.86 3.44 0.82 3.41 0.85 
VERBAL ANALOGIES 11.42 2.77 10.78 2.83 11.05 2.78 11. 02 2.94 
ORDERING 8.05 2.66 7.56 2.34 7.89 2.69 7.48 2.45 
ALTERNATE ADDITIONS 24.63 4.06 24.25 4.50 23.33 5.25 23.26 4.38 
WRONG 17.28 4.29 16.83 4.19 16.84 4.72 16.87 4.90 

RI-1 5,38 2.97 6.00 2.8 5.87 3.12 6.27 3.37 
HIDDEN FIGURES 10,17 5.36 9,56 5,30 10.41 5.41 9.74 5.2 
RI-2 17.20 6.59 16,97 6.69 16.58 6.79 17.34 5.82 
CLERICAL DILIGENCE 3.27 0.52 3.08 0.41 3.22 0.55 3.22 0.59 
ACADEMIC SAVVY 1. 86 0.43 1. 95 0.47 1. 84 0.38 1. 74 0.43 

MNEMONICS 2,4 0.45 2,25 0,6 2,32 0,59 2,36 0,68 
PLANFULNESS 2.55 0,56 2.60 0,7 2,50 0,63 2,45 0,61 
FORMAL THINKING 2.71 0.61 2.58 0.6 2.69 0,58 2.8 0.63 
NOTE TAKING 2.47 0,81 2,5 0.84 2.47 0.72 2.42 0.87 
TRANSFORMATION 2,63 0,53 2,75 0,54 2,68 0,51 2.71 0,56 

EXTRAVERSION-INTROVERSION 104.38 28.28 96.67 26.50 96.1 25.84 99.14 25.96 
SENSING-INTUITION 89.59 30.79 93.33 25.20 87.8 23.67 88.8 26.59 
THINKING-FEELING 116.25 18.68 113.78 20.26 112.02 19.98 116.22 18.10 
JUDGING-PERCEIVING 99.06 28.84 99.33 25.85 96.73 28.16 97.56 24.54 
TOLERANCE OF AMBIGUITY 59.14 26.44 56.97 25.65 60.51 24.47 64.48 21.67 

-.::i 
~ 



TABLE XVIII 

T TESTS FOR MEAN SCORES FOR ACHIEVEMENT BETWEEN SUBJECT MATTER 
AREAS FOR GROUP I STUDENTS AND GROUP II STUDENTS 

SUBJECT AREA x SD N ECONOMICS ENGLISH HISTORY 

ECONOMICS 
Group I 2.59 .93 147 - .237 4.56** 
Group II 2.64 .80 64 - 2.08* 6.43** 

ENGLISH 
Group I 2.62 1. 05 103 - - 3.66** 
Group II 3.00 .86 36 - - 2.81** 

HISTORY 
Group I 3.08 1. 02 197 - - -
Group II 3.44 .82 133 - - -

PSYCHOLOGY 
Group I 2.61 1.16 84 
Group II 3.41 .85 125 

*t.05, 100 = 1.984 

**t = 2.626 (Guilford and Fruchter, 1973, p. 516) 
.01, 100 

PSYCHOLOGY 

.143 
5.98** 

.061 
2.53* 

3.38** 
.287 

-.J 
CJl 



differences between mean scores for the subject matter 

areas can be observed for both Group I students and Group 

II students. Economic students, English students and 

Psychology students had a lower mean grade than History 

students, but not each other for students in Group I. 

However, for Group II students, History students and 

Psychology students both had higher mean scores than 

English students and Economic students. English students 

had a higher mean score than students in Economics. 

Product-moment correlation coefficients were com-
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puted for the learning style variables to ~chievement. The 

results are summarized in Table XIX for Group I students 

and Table XX for Group II students. The Fisher's z 

transformation statistic was used to compare differences 

in coefficients between subject areas (see Tables XX! and 

XXI I). 

The range of coefficients for Group I students for 

"Verbal AnalogiGs" was from .28 to .55 with an average of 

.395. The difference between the coefficients for English 

students and History students was significant at the .05 

level. There were no other coefficients for Group I students 

students that differed with a p ~ .05. The probability 

that the relationships for "Verbal Analogies," "Ordering," 

"Alternate Additions," occurred by chance was very small 

(p ~ .003) except for "Ordering" and "Alternate Additions" 

for Economic students which had probabilities of .021 and 

.133, respectively. For the variable "RI-1" only English 
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TABLE XIX 

PRODUCT- MOMENT CORRELATION COEFFICIENTS AND PROBABILITY 
LEVELS FOR LEARNING STYLE VARIABLES TO ACHIEVEMENT 

FOR GROUP I STUDENTS FOR THE SUBJECT MATTER AREAS 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
VARIABLES (n=l47) (n=l03) (n=l97) (n=84) 

VERBAL ANALOGIES 
r .41 .55 .28 .34 
p .000 .000 .000 .002 

ORDERING 
r .19 .41 .29 .41 
p .021 .000 .000 .000 

ALTERNATE ADDITIONS 
r .12 .29 .24 . 37 
p .133 .003 .001 .001 

WRONG 
r -.35 -.40 -.25 -.37 
p .000 .000 .001 .001 

RI- 1 

r .02 -.22 -.11 -.05 
p .771 . 024 .121 .633 



.. 
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TABLE XX 

PRODUCT- MOMENT CORRELATION COEFFICIENTS AND PROBABILITY 
LEVELS FOR LEARNING STYLE VARIABLES TO ACHIEVEMENT 
FOR GROUP II STUDENTS FOR THE SUBJECT MATTER AREAS 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
VARIABLES {n=64) (n=36) (n=l332 (n=l25) 

VERBAL ANALOGIES 
r .55 .22 .21 .22 
p .000 .189 .017 .012 

ORDERING 
r .31 .3 .14 .30 
p .012 . 074 .1 .001 

ALTERNATE ADDITIONS 
r .21 .29 .07 .16 
p .099 . 086 .568 .078 

WRONG 
r -.40 -.27 -.23 -.2 
p .001 .109 .007 .024 

RI-1 
r -.23 -.04 -.05 -.15 
p .066 .831 .608 .101 

HIDDEN FIGURES 
r .19 . 2 .01 .14 
p .126 .241 .886 .113 

RI-2 
r -.08 .02 . 1 .04 
p .558 .881 .255 .684 

CLERICAL DILIGENCE 
r .02 -.03 -.19 -.11 
p .867 .838 .029 .221 

ACADEMIC SAVVY 
r . 05 . 06 -.16 -.1 
p .671 .722 .061 .274 

MNEMONICS 
r .01 -.20 -.22 -.13 
p .922 .231 .011 .145 

PLANFULNESS 
r .01 -.34 -.36 -.26 
p .936 .043 .000 .004 
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TABLE XX (CONTINUED) 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
VAUIABLES (n=64) (n=36) (n=l33) (n=l25) 

FORMAL THINKING 
r -.21 -.31 .01 .01 
p .090 .06 .949 911 

NOTE TAKING 
r .08 -.02 -.09 -.05 
p .539 .886 .303 .56 

TRANSFORMATION 
r .01 -.04 -.04 -.11 
p .966 .795 .675 .206 

EXTRAVERSION-
INTROVERSION 

r .14 .07 .09 .09 
p .257 .687 .305 .676 

SENSING-INTUITION 
r .39 .04 -.14 .11 
p .002 .826 .096 .216 

'l.'Hll'iKING-FEELING 
r -.16 -.13 .12 .03 
p .198 .523 .183 .737 

JUDGING-PERCEIVING 
r .14 -.13 -.23 - .10 
p .277 .528 .009 .261 

TOLERANCE OF 
AMBIGUITY 

r .03 -.14 -.08 -.12 
p .791 .583 .659 .197 



TABLE XXI 

APPROXIMATION OF THE DIFFERENCE BETWEEN TWO COEFFICIENTS 
REQUIRED TO REACH A SIGNIFICANCE LEVEL OF .05 FOR 

CORRELATIONS OF LEARNING STYLE VARIABLES TO 
ACHIEVEMENT FOR GROUP I STUDENTS FOR THE 

SUBJECT MATTER AREAS 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
GROUP I (n=l47) (n=l03) (n=l97) (n=84) 

.. 

Economics .231 .255 .216 .272 

English .277 .241 .293 

History .199 .259 

Psychology .308 

TABLE XXII 

APPROXIMATION OF THE DIFFERENCE BETWEEN TWO COEFFICIENTS 
REQUIRED TO REACH A SIGNIFICANCE LEVEL OF .05 FOR 

CORRELATIONS OF LEARNING STYLE VARIABLES TO 
ACHIEVEMENT FOR GROUP II STUDENTS FOR THE 

SUBJECT MATTER AREAS 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
GROUP II (n=64) (n=36) (n=l33) (n=l25) 

Economics . 355 .423 .304 .307 

English .482 .382 .384 

History .243 .247 

Psychology .251 
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students had a probability that was small enough (p=.024) 

to imply a useful relationship. 
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The coefficients of the variables for Group II 

students were generally smaller in size with larger proba

bilities of occurring by chance than those for Group I 

students. The coefficients for the intelligence abili

ties, "Verbal Analogies," "Ordering," and "Alternate Addi

tions" for Group II students were basically consistent with 

results for Group I students. "Verbal Analogies" for 

Economic students was different from History students and 

Psychology students at the .05 level. 

At the group level, "Clerical Diligence," "Academic 

Savvy," "Mnemonics," and "Planfulness" provided useful 

information. However, when the relations are examined at 

the subject matter level, there are great differences both 

in the siz~ of the coefficients and the probability that 

they were due to chance. The correlation for "Clerical 

Diligence" for History students had the lowest probability 

of chance occurrence at .029. The correlation for Economics 

students and English students showed basically no relation

ship to grade. History students had a clear positive re

lationship for "Academic Savvy." For "Mnemonics" both 

English students and History students had practically the 

same size coefficients but greatly differed in probability 

levels due to the difference in sample size: r = -.20, 

p = .231, and r = -.22,p = .011, respectively. The variable 



"Planfulness" stood out as demonstrating the strongest 

relationship to grade for English, History and Psychology 

students. Economics students had near zero relationship 

for all of these variables. 

The variable "Formal Thinking," reflecting logical 

and mathematical thinking had a near zero relationship to 

grade at the group level but had an r of -.21 and -.31 for 

Economic students and English students, respectivc~ly. 

Students who pref erred to use logical processes for 

thinking tended to achieve higher grades for both of 

these subject areas. 
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With respect to the variables representing the affec

tive domain, there were several differences between subject 

areas. For the variable "Sensing-Intuition," students in 

Economics who preferred using intuition were more likely 

to receive ~he higher grade (r F .39, p = .002). In the 

subject area of History, however, the students preferring 

sensing were more likely to receive the higher grade 

(r = -.14, p = .096). The differences between these two 

subject matter areas was significant at the .05 level. 

For "Judging-Perceiving," History students who preferred 

examining material in a critical fashion tended to have 

higher grades. 

The multiple correlation technique was applied to the 

data for each group at the subject matter level to determine 

the overall value of the contribution of the variables 
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combined. The results are summarized in Table XXIII. 

For Group I students, "Verbal Analogies" was the most 

important variable for Economic students and English 

students. The variable "Ordering" was the most important 

variable for History and Psychology students. The range 

of known variance was from .143 to .334 with an average of 

.239. When data were available on the complete set of 

learning style variables, Group II students, the range of 

known variance was .183 to .557 with an average of .332. 

The variable "Verbal Analogies" was the first variable in 

the multiple correlation model for Economics. "Ordering" 

was the first variable for Psychology students. "Planful

ness" was the first variable for both English and History 

students. 

Each subject area had a different set of variables for 

the multiple correlation model.. Economic students in Group 

I had only one variable in the model. English students in 

Group II had seven variables in the model. The contribu

tion of each variable was significant at the .10 level. 

Research Question Four 

Do specific learning style variables relate to achieve

ment for specific instructors? 

The descriptive statistics of mean and standard devia

tion on the instructor level are summarized for Group I 

students in Table_XXIV and for Group II students in Table XXV. 



TABLE XXIII 

MULTIPLE CORRELATION OF LEARNING STYLE VARIABLES TO 
ACHIEVEMENT FOR GROUP I AN:!:> GROUP II STUDENTS 

CATEGORY 

GROUP I 
Economics 

English 

History 

Psychology 

GROUP II 
Economics 

English 

FOR SUBJECT MATTER AREASl 

VARIANCE 

.169 

.303 

.334 

.086 

.122 

.143 

.169 

.237 

.309 

.299 

.370 

.113 

.210 

.312 

.379 

.448 

.509 

VARIABLES IN MODEL 

Verbal Analogies 

Verbal Analogies 
Verbal Analogies, Ordering 

Ordering 
Ordering, Verbal Analogies 
Ordering, Verbal Analogies 

Alternate Additions 

Ordering 
Ordering, Alternate Additions 
Ordering, Alternate Additions, 

Wrong 

Verbal Analogies 
Verbal Analogies, 

Sensing-Intuition 

Planfulness 
Planfulness, Ordering 
Planfulness, Ordering, 

Extraversion-Introversion 
Planfulness, Ordering, 

Extraversion-Introversion, 
Formal Thinking 

Planfulness, Ordering, 
Extraversion-Introversion, 
Formal Thinking, Wrong 

Planfulness, Ordering, 
Extraversion-Introversion, 
Formal Thinking, Wrong, 
Tolerance of Ambiguity 
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CATEGORY 

History 

Psychology 

TABLE XXIII (CONTINUED) 

VARIANCE VARIABLES IN MODEL 

.557 Planfulness, Ordering, 

.132 

.166 

.192 

.217 

.092 

.138 

.164 

.183 

Extraversion-Introversion, 
Formal Thinking, Wrong, 
Tolerance of Ambiguity, 
Judging-Perceiving 

Planfulness 
Planfulness, Wrong 
Planfulness, Wrong, 

Sensing-Intuition 
Planfulness, Wrong, 

Sensing-Intuition, 
Thinking-Feeling 

Ordering 
Ordering, Planfulness 
Ordering, Planfulness, 

Extra version-Introversion 
Ordering, Planfulness, 

Extraversion-Introversion, 
Tolerance of Ambiguity 
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1The variables in the model are listed in the order 
of their contribution. The total known variance is listed 
with the addition of each variable. Variables were tested 
at the .10 level of significance for inclusion into the 
model. 



TABLE XXIV 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATIDN 
FOR GROUP I STUDENTS FOR EACH- INSTRUCTOR 

ECONOl!ICS ENGLISH HISTORY 
A B c D E F G --H-- I 

(n = 77) _tn = 32) in = 38) _tn = 49) _tn = 54) _tn = 93) _tn = 50) in = 54) (n = 36) 
X SD x SD x SD X SD x SD X SD X SD x SD X SD 

GRADE 2.62 .95 2. 34 . 79 2.74 .98 2.61 .98 2.63 I. 12 3.4 .9 3. 0-~ 1. 07 2.56 .;g 2.47 ] .11 

VERBAL ANALOGIES 11.23 2.~64 10. 81. 2.24 J;0.76 2.85 10.9 ' 2. 79 10.'."15 3.28 10.85 2. 75 ll.54 2. 76 10.8 2.88 10.92 2.87 

ORDERING 7.55 2.3 8.06 2. 64 7.79 3.09 7 .12 2.36 6. 74 2.96 7.78 2.34 8.08 2.73 7.31 2. 75 7. 33 2.23 

ALTERNATE ADDITIONS 24.04 . 4.99 23.22 4. 79 2?..26 4.54 23.39 4.43 23.78 5.65 JS.28 4.98 23.36 4.36 21.61 5.58 21.86 4.57 

KROi\G 17.14 4.64 16.97 4.00 17. 89 6.94 18.55 5.24 18.28 5.49 17.96 5.38 15.56 ·1.18 !8. 13 5.1 15.69 4.8 

RI-I 5. 73 2.90 6.13 2.59 6.34 3.16 5.55 3.19 6. 31 ".55 5.44 2.57 6 .36 3.1~ 5.96 3.07 7.' 3.64 

PSYCHOLOGY 
.J 

(n = 24) 
X SD 

2.63 I. 31 

10.58 3.3 

7.00 ·: 09 

23.83 J.54 

17. 79 8.45 

6.96 5.01 

K 
_tn 
x 

2. 79 

11.21 

7 .01 

23.21 

17.88 

6.46 

24) 
SD 

1. i 0 

2.45 

2.2 

4.29 

5.30 

2.98 

00 
0) 



SD 

TABLE XXV 

DESCRIPTIVE STATISTICS OF MEAN AND 
STANDARD DEVIATION FOR GROUP II 

STUDENTS FOR EACH INSTRUCTOR 

ECONOMICS 
D c 

(n = 4B) 
X SD 

(n = 9) 
X SD 

ENGLISH 
D 

(n = 22) 
X SD 

E 
(n = 14) 

x SD 

.260 .76 2.67 l.00 2.95 .95 3.07 .73 

11.60 2.44 11.11 2.42 10.91 2.49 10.57 3.39 

8.06 2.78 8.44 1.67 7.36 1.94 7.86 2.91 

24.9 3.75 23.33 5.52 24.50 4.82 23.86 4.09 

17.23 4.04 18.33 4.82 16.95 4.12 16.64 4.43 

5.4 2.90 4.67 3.54 5.86 2.68 6.21 3.07 

9.83 5.47 10.89 4.08 10.23 5.74 8.50 4.54 

17.92 6.02 12.11 7.74 14.77 6.63 20.43 5.33 

3.31 0.56 3.14 .38 3.08 .38 3.07 0.47 

l.84 0.44 2.06 .40 2.02 .57 1.84 .24 

2.37 .42 2.58 .56 2.26 .67 2.25 .48 

2.49 .55 2.82 .41 2.78 .75 2.32 .51 

2.67 .63 2.80 .48 2.47 .61 2.76 .53 

2.54 .82 2.47 .79 2.37 .82 2.70 .85 

2.65 .54 2.73 .44 2.73 .51 2.78 .61 

105.50 28.47 101.44 23.85 97.55 26.46 95.29 27.51 

91.00 29.68 77.67 35.79 94.36 25.16 91.71 26.13 

117.29 18.72 108.11 18.5 112.18 17.9 116.29 24.02 

98.63 28.64 105.22 33.62 99.64 20.59 98.86 33.37 

59.08 26.8 64.11 24.28 61.14 22.07 50.43 30.15 

HISTORY PSYCHOLOGY 
F G H I J K 

(n = 60) 
X SD 

(n = 39) 
X SD 

(n = 34) 
X SD 

(n = 33) 
X SD 

(n = 46) 
X SD 

(n = 46) 
X SD 

3.73 .48 3.46 .91 2.91 .93 3.45 .71 3.39 .83 3.39 .98 

11.37 2.9 11.38 2.45 10.12 2.79 10.48 3.22 10.91 2.98 11.50 2.66 

7.73 2.71 7.87 2.45 8.21 2.95 6.48 2.27 7.65 2.5 8.02 2.36 

23.50 4.73 23.15 5.59 23.24 5.83 23.18 4.38 23.15 4.72 23.43 4.12 

16.75 5.00 16.00 4.14 17.97 4.74 17.85 5.02 16.59 5.41 16.46 4.24 

5.88 2.79 6.41 2.94 5.24 3.79 7.12 3.46 6.39 3.65 5.54 2.89 

9.95 5.68 10.87 5.42 10.68 5.01 8.88 4.12 9.61 5.12 10.48 5.92 

16.60 6.82 16.54 5.97 16.59 7.75 16.97 5.99 18.07 5.63 16.87 5.94 

3.20 .49 3.24 .51 3.24 .7 3.14 .64 3.24 .61 3.25 .53 

1.83 .39 1.89 .39 1.79 .36 1.69 .41 1.78 .41 l.73 .46 

2.37 .52 2.23 .64 2.36 .65 2.36 .61 2.40 .8 2.33 .59 

2.46 .60 2.52 .65 2.56 .66 2.28 .53 2.48 .69 2.53 .58 

2.68 .65 2.68 .52 2.71 .54 2.86 .69 2.7 .57 2.85 .63 

2.4 .68 2.52 .69 2.53 .81 2.31 .82 2.57 1. 2.35 .77 

2.61 .49 2.86 .56 2.6 .44 2.67 .5 2.71 .54 2.74 .62 

104.07 26.11 91.72 24.22 87.06 23.55 96.82 26.16 100.65 25.95 99.30 26.27 

88.30 25.39 83.36 21.81 92.00 22.32 88.88 22.74 87.00 25.83 90.57 30.10 

112.40 21.20 111.46 19.73 112.00 18.54 120.64 16.68 113.22 19.01 116.04 17.9 

94.17 28.13 96.18 26.20 101.88 30.46 90.21 22.36 103.17 25.29 97.22 24.34 

64.20 22.40 60.85 24.37 53.62 27.2 67.55 15.51 63.48 27.68 63.28 18.65 

00 
'I 



The variations observed in mean scores for grades eould 

not be accounted for by variations in mean scores on the 

learning style variables. 
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Product-moment correlation coefficients WE-)re computed 

for the learning style variables to achievement. The 

results are summarized in Table XXVI for Group I students 

and Table XXVII for Group II students. The Fisher's z 

transformation statistic was used to compare differences 

in coefficients between instructors (see Tables XXVIII and 

XXIX). 

Although the exact probabilities of the correlation 

coefficients are presented in Tables XXVI and XXVII, the 

.05 probability level has been chosen as a standard for 

making comparisons about differences between the groups. 

For Group I students, nine of the eleven instructor 

groups had· coefficients with probabilities less than or 

equal to .05 for "Verbal Analogies." One group in English 

had a coefficient of .71 which differed from seven of the 

remaining ten groups at the .05 level. For "Ordering" 

five of the eleven groups, E, G, H, J, K, had coefficients 

with probabilities less than or equal to .05. The coeffi

cient for instructor E was larger than groups A, D, F, and I, 

significant at the .05 level. The coefficient for group J 

was larger than groups A, D, and F. The same five groups 

that had small probabilities for "Ordering" had probabili

ties less than or equal to .05 for "Alternate Additions." 



TABLE XXVI 

PRODUCT-MOMENT CORRELATION COEFFICIENTS AND 
PROBABILITY LEVELS FOR LEARNING STYLE 

VARIABLES TO ACHIEVEMENT FOR GROUP I 
STUDENTS FOR EACH INSTRUCTOR 

ECONOMICS ENGLISH HISTORY 
A B c D E F G H 

VERBAL ANALOGIES 
r .40 .37 .47 .32 .71 .27 .24 .41 
p .001 .036 .003 .023 .ooo .009 . 097 .002 

ORDERING 
r .19 .21 .22 .18 .56 .19 .29 .42 
p .100 .255 .177 .203 .ooo .071 .037 .002 

ALTERNATE ADDITIONS 
r .08 .133 . 24 .08 .42 .07 .30 .32 
p .510 .527 .141 .574 .002 .515 .030 .017 

WRONG 
r -.25 -.324 -.53 -.11 -.63 -.18 -.16 -.51 
p .028 .067 .001 .534 .ooo .083 .265 .ooo 

RI-1 
r .06 -.053 -.01 -.22 -.23 .02 -.23 -.08 
p .594 .769 .975 .129 .096 .828 .112 .57 

I 

.17 

.310 

.20 

.24 

.10 

.554 

-.17 
.664 

-.11 
.53 

PSYCHOLOGY 
J K 

.47 .40 

.018 .048 

.61 .45 

.002 .025 

.46 .63 

.023 .001 

-.69 -.21 
.000 .319 

.10 -.21 

.636 .669 

00 
© 



TABLE XXVII 

PRODUCT- MOMENT CORRELATION COEFFICIENTS AND PROBABILITY LEVELS 
FOR LEARNING STYLE VARIABLES TO ACHIEVEMENT FOR 

GROUP II STUDENTS FOR EACH INSTRUCTOR 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
A B c D E F G H I J K 

VERBAL ANALOGIES 
r .5 .74 .22 .26 -.01 .05 .42 .47 .14 .17 
p .001 .022 .327 .632 .914 .769 .01 .006 .644 .256 

ORDERING 
r .22 .78 .29 .33 .18 .22 .19 .34 .27 • 36 
p .125 .014 .182 .246 .169 .185 .272 .047 .065 .013 

ALTERNATE 
ADDITIONS 

r .126 . 27 .3 .29 -.04 .01 .22 .03 .20 .19 
p 0603 .515 .178 .321 0735 .968 .206 0850 .18 .207 

WRONG 
r -.293 -.65 -.26 -.30 . 02 -.2 -.49 -.16 -.19 -.27 
p .041 .057 .249 .297 .868 .232 .003 .608 .214 .067 

RI-1 
r -.18 -.07 .02 -.14 -.17 .06 -.17 -.39 -.09 -.08 
p .226 .850 .941 .626 .178 .697 .674 .023 .566 .582 

HIDDEN FIGURES 
r .10 .36 .28 .03 -.11 .24 -.05 .09 .09 .20 
p .502 .346 .202 .902 .593 .136 .769 .609 .539 .176 

er> 
0 



TABLE XXVII (CONTINUED) 

ECONOMICS ENGLISH HISTORY PSYCHOLOGY 
A B c D E F G H I J K 

RI-2 
r -.19 .46 .04 -.13 .13 -.06 .25 -.20 ·-.08 .26 
p 0199 .214 .841 .668 .6G4 .733 .,15 .258 .617 .08 

CLERICAL DILIGENCE 
r -.03 -.11 -.21 .26 -.04 -.18 -.32 -.19 . .07 -.23 
p .840 .777 .640 .6289 .758 .267 .063 .299 .663 .112 

ACADEMIC SAVVY 
r .08 -.08 .12 -.11 -.01 -.26 -.34 -.04 -.04 -.17 
p .606 .837 .613 .706 .909 .105 .047 .81 .796 .268 

MNEMONICS 
r .042 -.28 -.27 .oo .09 -.46 -.35 .15 .01 -.45 
p .772 .529 .216 1.00 .507 .004 .04 .58 .953 .002 

PLANFU~NESS 
r .11 -.28 -.42 -.06 .02 -.55 -.54 - •. 13 -.39 -.20 
p .544 .530 .049 .822 .865 .001 ..• 001 .522 .008 .178 

FORMAL THINKING 
r -.16 -.26 -.24 -.59 .11 .05 -.12 .24 -.23 .05 
p .265 .503 .283 .025 .600 .781 .509 .167 .129 .737 

NOTE TAKING 
r .21 -.48 .08 -.28 -.02 -.3 .11 .26 -.18 -.09 
p .157 .193 .713 .325 .897 .065 .544 .137 .225 .58 

TRANSFORMATION 
r .13 -.37 -.09 .02 -.01 • 05 -.24 -.3 .12 -.21 
p .605 • 334 .706 .951 .915 .773 .175 .091 .569 .163 co 

I-' 



TABLE XXVII (CONTINUED) 

ECONOMICS ENGLISH 
A B c D E F 

EXTRAVERSION-
INTROVERSION 

r -.01 .29 .13 -.03 .13 
p .965 .546 .582 .911 .669 

SENSING-
INTUITION 

r .31 .84 -.15 .43 -.08 
p .033 .005 .504 .12 .555 

THINKING-FEELING 
r -.11 -.36 -.18 -.07 .15 
p .527 .349 .576 .814 .252 

JUDGING-
PERCEIVING 

r .08 .4 -.49 • 34 -.12 
p .602 .291 .018 .240 .643 

TOLERANCE OF 
AMBIGUITY 

r .05 -.28 -.10 -.19 -.1 
p .748 .523 .656 .529 .525 

HISTORY 
G H 

-.05 -.14 
.776 .575 

-.23 -.10 
.165 .579 

.16 .07 

.322 .689 

-.28 -.2] 
.078 .226 

-.2 ...,.22 
.226 .214 

PSYCHOLOGY 
I J K 

.36 -.04 .06 

.035 .793 .69 

.05 .15 .11 

.779 .670 .521 

.10 -.15 .14 

.571 .667 .658 

-.35 .15 -.2 
.046 .67 .188 

-.12 -.13 -.12 
.504 .597 .556 

c.o 
I:\:) 



TABLE XXVIII 

APPROXIMATION OF THE DIFFERENCE BETWEEN TWO COEFFICIENTS REQUIRED TO 
REACH A SIGNIFICANCE LEVEL OF .05 FOR CORRELATIONS OF LEARNING 

STYLE VARIABLES TO ACHIEVEMENT FOR GROUP I STUDENTS 
FOR EACH INSTRUCTOR 

INSTRUCTOR A B c D E F G H I J 

A (n=77) .322 .429 .402 . 368 . 357 .308 .366 .357 .410 .485 

B (n=32) "515 .492 .465 .456 .419 .463 .456 .5 .562 

C (n=38) .469 .44 .430 .390 .438 .430 .476 .541 

D (n=49) .409 .399 .355 .407 .399 .447 .516 

E (n=54) .388 0344 .396 .388 .438 .508 

F (n=93) .292 .353 .344 .399 .475 

G (n=50) .398 .396 .445 .514 

H (n=54) .388 .438 .508 

I (n=36) .483 .547 

J (n=24) .605 

K (n=24) 

K 

.485 

.562 

.541 

.516 

.508 

.475 

.514 

.508 

.547 

.605 

.605 

CD 
w 



INSTRUCTOR 

B (n=48) 

C (n=9) 

D (n=22) 

E (n=l4) 

F. (n=60) 

G (n=39) 

H (n =34) 

I (n=33) 

J (n=46) 

K (n=46) 

TABLE XXIX 

APPROXIMATION OF THE DIFFERENCE BETWEEN TWO COEFFICIENTS REQUIRED TO 
REACH A SIGNIFICANCE LEVEL OF .05 FOR CORRELATIONS OF LEARNING 

STYLE VARIABLES TO ACHIEVEMENT FOR GROUP II STUDENTS 
FOR EACH INSTRUCTOR 

B c D E F G H I J 

.413 .852 .536 .659 .391 .438 .457 .462 .418 

1. 316 .918 .995 .841 .864 .874 .876 .854 

.636 .742 .519 .556 .571 .575 .54 

.836 .64 .675 .688 .691 .662 

.367 .417 .437 .442 .396 

.462 .480 .484 .443 

.498 .502 .462 

.506 .466 

.423 

K 

.418 

.854 

.54 

.662 

.396 

.443 

.462 

.466 

.423 

.423 

© 
H::. 
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Group K had a coefficient that was larger than A, B, C, D, F, 

and I. Group E was larger than A and F. For the variable 

represented by "Wrong", five groups, A, C, E, H, J, had 

coefficients with probabilities less than or equal to .05. 

Groups E and J had coefficients greater than A, D, F, G, 

I, and K. The variable represented by "RI-1" had no coef

ficients with probabilities less than or equal to .05. 

The variables that had coefficients of correlation 

to grade for Group II students at the instructor level 

with a probability level of .05 or less differed greatly 

from Group I students. The analysis was made on ten groups 

of students because the sample size for instructor A in 

Economics was too small to provide meaningful results. The 

groups B and C in Economics had coefficients for "Verbal 

Analogies" and "Sensing-Intuition" with p _: .05. Group B 

also had a coefficient for "Wrong" and C had a coefficient 

for "Ordering" with p ~ .05. The coefficients for "Planful

ness" and "Judging-Perceiving" had p ~ .05 for group D in 

English. Group E in English had a coefficient for "Formal 

Thinking" with a p _: .05. Group F in History had no coef

ficients with p ~ .05. The two other groups in History, G 

and H, had coefficients for "Mnemonics" and "Planfulness" 

with p < .05. Group II also had a p ~ .05 for "Verbal 

Analogies," "Wrong," and "Academic Savvy." The three groups 

in Psychology did not have coefficients with p ~ .05 in com

mon for any variable. The group of students for instruc

tor I had coefficients with p < .05 for "Verbal Analogies," 



"Ordering," "RI-1", "Extraversion-Introversion," and 

"Judging-Perceiving." Group J had "Planfulness." Group 

K had "Ordering" and "Mnemonics." 

The multiple correlation technique was applied to the 

data for each instructor to determine the overall value of 

the contributions of the variables combined. The results 

are summarized in Table XXX. 
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For Group I students, "Verbal Analogies" was the most 

important variable in five of the eleven cases: for two 

groups of students, A and B, in Economics, both groups of 

students in English, and one group of students, F, in 

History. The variable represented by "Alternate Additions" 

was the most important variable for one group of students, 

G, in History and one group, K, in Psychology. The variable 

represented by "Wrong" was most important for one group of 

students, Q, in Economics, one group, H, in History, and one 

group, J, in Psychology. The range of known variance was 

from .04 to .502 with an average of .263. 

For the students in Group II, the variable represented 

by "Verbal Analogies" was first in the multiple correlation 

model for one group of students, B, in Economics and one 

group, I, in Psychology. "Sensing-Intuition" was first for 

one group, C, in Economics. "Judging-Perceiving" was first 

for one group of students, D, in English. 

was first f~r the other group in English. 

"Formal Thinking" 

"Mnemonics" was 

first for one group, K, in Psychology. The variable repre

sented by "Planfulness" was first for two groups of 



TABLE XXX 

MULTIPLE CORRELATION OF LEARNING STYLE VARIABLES 
TO ACHIEVEMENT FOR GROUP I AND ~RO~P II 

STUDENTS FOR EACH INSTRUCTOR 

CATEGORY VARIANCE VARIABLES IN MODEL 

GROUP I 

Economics 
Instructor A .159 Verbal Analogies 

Instructor B .135 Verbal Analogies 

Instructor c .285 Wrong 

English 
Instructor D .145 Verbal Analogies 

Instructor E .502 Verbal Analogies 

History 
Instructor F .073 Verbal Analogies 

Instructor G .092 Alternate Additions 
.149 Alternate Additions, 

Verbal Analogies 

Instructor H .259 Wrong 

97 

.323 Wrong, Alternate Additions 

Psychology 
Instructor I .040 Ordering 

-Instructor J .469 Wrong 
.599 Wrong, Alternate Additions 

Instructor K .402 Alternate Additions 
.484 Alternate Additions, 

Ordering 

GROUP II 

Economics 
Instructor A No data; insufficient 

sample size 

Instructor B .246 Verbal Analogies 
.304 Verbal Analogies, 

Sensing-Intuition 
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TABLE XXX (CONTINUED) 

CATEGORY 

Instructor c 
English 

Instructor D 

Instructor E 

History 
Instructor F 

Instructor G 

Instructor H 

Psychology 
Instructor I 

VARIANCE 

.702 

.245 

.549 

.349 

.032 

.306 

.382 

.288 

.380 

.484 

.606 

.22 

.405 

.491 

.592 

.669 

.735 

.7G4 

.802 

VARIABLES IN MODEL 

Sensing-Intuition 

Judging-Perceiving 
Judging-Perceiving 

Formal Thinking 

Ordering 

Planfulness 
Planfulness, 

Sensing-Intuition 

Planfulness 
Planfulness, Wrong 
Planfulness, Wrong, RI-2 
Planfulness, Wrong, RI-2, 

RI-1 

Verbal Analogies 
Verbal Analogies, RI-1 
Verbal Analogies, RI-1, 

Formal Thinking 
Verbal Analogies, RI-1, 

Formal Thinking, 
Transformation 

Verbal Analogies, RI-1, 
Formal Thinking, 
Transformation, Note 
Taking 

Verbal Analogies, RI-1, 
Formal Thinking, 
Transformation, Note 
Taking, Extraversion
Introversion 

Verbal Analogies, RI-1, 
Formal Thinking, Trans
formation, Note Taking, 
Extraversion-Introversio~ 
Sensing-Intuition 

Verbal Analogies, RI-1, 
Formal Thinking, 
Transformation, Note 
Taking, Extraversion
Introversion, Sensing
Intuition, Thinking
Feeling 



CATEGORY 

Instructor J 

Instructor K 

TABLE XXX (CONTINUED) 

VARIANCE VARIABLES IN MODEL 

.833 Verbal Analogies, RI-1, 
Formal Thinking, 
Transformation, Note 
Taking, Extraversion
Introversion, Sensing
Intuition, Thinking
Feeling, RI-2 

.864 Verbal Analogies, RI-1, 
Formal Thinking, 
Transformation, Note 
Taking, Extraversion
Introversion, Sensing
Intuition, Thinking
Feeling, RI-2, 
~rong 

Planfulnes::-; 

99 

.148 

.238 Planfulness, Transformation 

.198 

. 328 

.4 

Mnemonics 
Mnemonics, Ordering 
Mnemonics, Ordering, 

Formal Thinking 

1The variables in the model are listed in the order of 
their contribution. The total known variance is listed 
with the addition of each variable. Variables were tested 
at the .10 level of significance for inclusion into the 
model. 



students, G and H, and one group of students, J, in 

Psychology. The range of known variance was from .032 to 

.864 with an average of .442. 

Research Question Five 

100 

Do instructional styles mediate the relation between 

the student's learning style and th~ student's achievement? 

An index of distance between a student's learning style 

profile and the instructional style as measured by the 

instructor's learning style was computed for each student. 

The analysis of variance technique was used to determine 

differences in grade level. The results are summarized in 

Tables XXXI and XXXII. The label Dl is the distance between 

student and instructor for the intelligence abilities; D2 

is the distance for cognitive style, affective style, and 

study strategies; D3 is the distance for all the learning 

style variables. The d-index numbers are not additive. 

The results for "all students," observed in Table XXXI, 

implied that the closer a student's learning style was to 

the instructor's style, the higher the grade. The results 

were· significant at the .003 level of confidence. The 

results were generally in the direction of smaller distances 

between student and teacher receiving higher grades, with 

the exception of History students; there was a different 

pattern for both Group I students and Group II students. 

The pattern for History students was similar for the Group I 

and Group II students with the smallest distance in the center 

of the grade range. 
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TABLE XXXI 

F-TESTS OF THE DISTANCE BETWEEN STUDENTS AND INSTRUCTORS 
FOR LEARNING STYLE VARIABLES MEASURED FOR ALL 

STUDENTS (Dl) AND ACHIEVEMENT FOR ALL 
STUDENTS, GROUP I STUDENTS, AND 

GROUP I STUDENTS FOR SUBJECT 
MATTER AREAS 

F GRADE 
TEST A B c D F 

All Students 
Group I and 
Group II 

F 4.130 D1 2.963 3.066 3.137 3.487 3.866 
p .0029 N 332 285 200 54 18 

All Students 
First Test 
Only 

F 4.063 Dl 2.967 3.020 3.074 3.487 4.156 
p .0033 N 161 163 150 43 14 

Economics 
F 4.826 D1 2.043 2.414 2.838 3.478 4.374 
p .0014 N 30 41 63 12 1 

English 
F 1.221 Dl 3.034 3.679 3.593 3.906 3.818 
p .306 N 25 29 38 7 4 

History 
F 1.490 Dl 3.413 3.208 2.913 3.331 3.826 
p .2055 N 85 63 33 11 5 

Psychology 
F 3.718 Dl 2.401 2.817 3.108 3.400 4.85 
p .0082 N 21 30 16 13 4 



102 

TABLE XXXII 

F-TESTS OF THE DISTANCE BETWEEN STUDENTS AND INSTRUCTORS 
FOR ALL LEARNING STYLE VARIABLES MEASURED FOR ALL 

STUDENTS (Dl), VARIABLES MEASURED FOR GROUP II 
STUDENTS ONLY (D2), AND ALL VARIABLES 

COMBINED (D3) AND ACHIEVEMENT FOR 
GROUP II STUDENTS, AND GROUP II 
STUDENTS FOR SUBJECT MATTER AREAS 

F GRADE 
TEST A B c D F 

All Students 
(n=358) 

F 1. 359 
p .246 Dl 2.96 3.128 3.324 3.49 2.85 
F .730 
p .574 D2 5.833 5.897 5.969 5.783 6.775 
F .802 
p .526 D3 6.614 6.752 6.911 6.884 7.362 

N 171 122 50 11 4 

Economics 
(n=64) 

F 1.227 
p .307 Dl 2.77 3.231 3.534 3.607 
F .544 
p .658 D2 6.211 6.01 5.894 6.642 
F .378 
p .772 D3 6.829 6.869 6.951 7.593 

N 9 27 24 4 

English 
(n=36) 

F .187 
p .904 Dl 3.669 3.302 3.600 3.651 
F .51 
p .682 D2 5.867 6.206 6.492 7.672 
F .338 
p .801 D3 6.992 7.116 7.542 8.496 

N 10 18 7 1 

History 
(n=l33) 

F .678 
p .611 Dl 3.257 3.259 2.683 3.540 2.274 
F .759 
p .556 D2 6.038 5.913 5.762 5.153 7.075 
F .414 
p .801 D3 6.93 6.833 6.393 6.458 7.432 

N 80 38 10 4 1 
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TABLE XXXII (CONTINUED) 

F GRADE 
TEST A B c D F 

Psychology 
(n=l25) 

F 1.389 
p .241 Dl 2.554 2.85 2.262 3.265 2.746 
F .648 
p .633 D2 5.554 5.663 5.989 5.478 6.177 
F 10266 
p .286 D3 6.185 6.423 6.888 6.506 6.76 

N 72 39 9 3 2 
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The distances between instructors were computed. The 

results are summarized in Table XXXIII. The same data 

are presented graphically in Figure 1. From Figure 1 it 

can be observed that instructor F is closer to the two other 

History instructors than to any other instructor. Likewise 

the two other History instructors were closer to each 

other than to any other instructor. 

Research Question Six 

Are there differences between the students who were 

tested for all variables and those who were not? 

To answer this question, the t statistic was calcu

lated for the difference in mean scores of Group I students 

(partial testing) and Group II students (complete testing) 

for the variables labeled "Grade," "Verbal Analogies," 

"Ordering,"· "Alternate Additions," "Wrong" (sum of incorrect 

responses on "Verbal Analogies," "Ordering," and "Alternate 

Additions"), and "RI-1" (sum of blanks on "Verbal Analogies" 

and "Ordering"). The results are summarized in Table 

XXXIV. The differences between mean scores was significant 

at the .01 level for the variable "Grade." The difference 

between mean scores was not significant at either the .01 

or .05 levels for the other variables. The percent distri

bution of grades is summarized in Table XXXV for the two 

groups. 



TABLE XXXIII 

DISTANCES BETWEEN INSTRUCTORS USING ALL LEARNING STYLE VARIABLES 

A B C D E F G H I J K 
INSTRUCTORS (n=Ol) (n=02) (n=03) (n=06) (n=04) (n=lO) (n=ll) (n=l4) (n=l7)(n=l8)(n=l9) 

A 0.0 6.503 4.553 4.879 4.628 8.357 6.349 6.411 6.546 7.061 5.261 

B 0.0 4.749 8.306 6.950 10.132 6.762 6.117 5.244 4.493 5.551 

c o.o 6.725 4.217 8.858 6.145 5.505 4.17 4.173 4.50 

D 0.0 4.936 9.944 8.100 8.344 8.901 8.036 7.917 

E O.O 8.679 6.114 6.761 6.129 5.270 5.724 

F 0.0 7.409 6.815 9.03 8.607 8.304 

G 0.0 5.042 6.058 5.798 6.492 

H 0.0 6.712 5.849 5.835 

I 0.0 4.703 4.444 

J o.o 5.659 

K 0.0 

I-' 
0 
CJl 
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TABLE XXXIV 

DESCRIPTIVE STATISTICS OF MEAN AND STANDARD DEVIATION 
AND T TESTS OF LEARNING STYLE VARIABLES FOR 

GROUP I AND GROUP II STUDENTS 

GROUP I GROUP II 
(n=531) (n=358) 
x SD x SD t 

GRADE 2.78 1.044 3.24 .885 6.78** 

VERBAL ANALOGIES 10.92 2.803 11.08 2.834 1. 39 

ORDERING 7.48 2.594 7.74 2.567 1.47 

ALTERNATE ADDITIONS 23.14 4.959 23.63 4.695 1.47 

WRONG 17.49 5.44 16.93 4.643 1. 59 

RI-1 6.08 3.214 5.94 3.158 .64 

*t = 1.965 .05, 500 
**t 2.586 (Guilford and Fruchter, 1973, p. 516) .01, 500 

A 

B 

c 
D 

F 

TABLE XXXV 

DISTRIBUTION OF GRADES FOR GROUP I 
AND GROUP II STUDENTS 

GROUP I 
(n = 574) 
N /0 

161 28.0 

163 28.4 

150 26.l 

43 7.5 

14 2.4 

Incomplete or 
Withdrew 43 7.5 

GROUP II 
(n = 366) 
N % 

171 46.7 

122 33.3 

50 13.7 

11 3.0 

4 1.1 

8 2.2 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

General Review of the Study 

The problem addressed by the present study was lack 

of knowledge of relationships between learning style vari

ables and achievement. With the current trend ~n educa

tion that of individualizing instruction, it was necessary 

to ascertain the characteristics in a student for which 

instruction must be individualized. 

To add to the present level of knowledge of indivi

dual differences and their relation to achievement, a 

number of characteristics were selected for study. These 

characteristics, called learning style variables, were 

selected to represent four general categories: intelli

gence abilities, cognitive style factors, affective fac

tors, and study skills. 

The types of intelligence abilities considered were: 

evaluation of relations presented in a semantic context, 

production of different possible ways of arriving at a 

solution of relations presented in a symbolic context, 

and the production of a specific solution for a system 

presented in a semantic context. 
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The cognitive style factors investigated were "Field 

Independence-Dependence," the process of dealing with 

conceptual parts as they relate to a whole, and "Toler

ance for Ambiguity," the type of response made to an 

uncertain or ambiguous situation or concept. 
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The affective factors examined were: (a) "Extraversion

Introversion," the preference for responding to things and 

people or to ideas and concepts; (b) "Sensing-Intuition," 

the preference to perceive directly through the senses or 

indirectly by way of contributions of ideas and associa

tions supplied by the unconscious; (c) "Thinking-Feeling," 

the preference to make conclusions through an analytical 

impersonal process or through a process of appreciation 

bestowing on things a personal, subjective value; (d) 

"Judging-Perceiving," the preference to examine things 

and ideas in a critical judging fashion or in an open, 

accepting fashion. 

For the area of study skills, the following seven 

factors were studied: (a) "Clerical Diligence," the 

degree of effort a student expended in preparation for 

class; (b) "Academic Savvy," the importance of following 

the rules of the academic "game"; (c) "Mnemonics," the 

reliance on memory and memory tricks for success; (d) 

"Planfulness," the concern about keeping up with assign

ments and being prepared ahead of time for tests; (e) 

"Formal Thinking," a preference for analyzing material in 

an orderly manner; (f) "Note Taking," the level of 



importance a student places on getting things down in 

writing; (g) "Transformation and Application," the impor

tance placed on actively integrating information. 
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An examination of the relationships of these learning 

style variables to achievement was made by obtaining data 

to answer the six research questions formulated. 

The research questions were: 

One: Are there learning style variables whose rela

tionships to achievement could be described as 

non-linear? 

Two: Do specific learning style variables relate to 

achievement without reference to instructor 

variations or subject matter area? 

Three: Do specific learning style variables relate 

to achievement for specific subject matter areas 

without reference to instructor variables? 

Four: Do specific learning style variables relate 

to achievement for specific instructors? 

Five: Do the instructional style mediate the rela

tion between the student's learning style and 

the student's achievement? 

Six: Are there differences between the students who 

were tested over all variables and those who 

were not? 

Data were obtained from 940 students at two levels; 

574 stud~nts were tested on intelligence abilities only, 

and 366 students were tested for all variables. The 
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students were enrolled in one or more subject matter areas: 

Economics, English, History, and Psychology. Data were 

collected for the instructors (n = 11) of the students in 

those subject matter areas. 

Product-Moment, multiple correlation, correlation 

and analysis of variance procedures were used to process 

the data for analysis. 

Conclusions 

Within the limits and findings of the present study 

the following conclusions are suggested: 

Q 1. There was no evidence that specific learning style 

variables that had a non-linear relationship to achievement. 

Q 2. There are specific learning style variables 

which can provide information about achievement in gener~l. 

This is a qualified affirmative in that highly technical 

and natural science type subject areas were not represented 

in the present study. With this limitation in mind, the 

results of the study show that when lumping subject matter 

areas together the two most important areas to consider 

for learning styles are intelligence abilities and study 

strategies. 

Q 3. There are specific learning style variables 

which provide useful information about achievement for 

specific subject matter areas. The importance of the 

relationship of "Sensing-Intuition" to achievement for 

the area of Economics was hidden when the data were 



analyzed for all students without considering subject 

matter requirements. 
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Q 4. There are specific learning style variables 

which provide useful information about achievement for 

specific instructors. The importance of specific learning 

style variables for specific instructors was frequently 

hidden when considering relationships at the subject mat

ter level. The amount of variance in achievement that 

could be accounted for increased radically as the data 

were analyzed at lower and lower levels. The known var

iance for all students in Group II was .144. An average 

variance of .33 was accounted for at the subject matter 

level and an average of .442 at the instructor level. 

Caution must be exercised in generalizing the results on 

the instructor level to a different course taught by the 

same instructor. There may be differences in course de

mands as there were at the subject matter level. 

Q 5. There was evidence that the instructor's style 

entered into the relationship between a student's learning 

style and his/her level of achievement. Generally, the 

closer the student's learning style was to the instruc

tor's style, the higher the grade. The evidence was not 

univocal and decisions based on these results must be made 

with caution. 

Q 6. There was an important difference between the 

two groups of students in the present study. The students, 

who on their own time came to complete the tests, received 
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significantly higher grades. The difference was larger than 

could be accounted for by any incentives provided. A clear 

distinction must be made between the students who said they 

would come and those whd actually did come. To use the 

findings of this difference in student achievement, some 

action on the part of the student must be required. 

Several general conclusions can be drawn from the 

present study: 

1. Knowledge of factors in the four general areas of 

learning style provide information, not presently available 

to educators, that can be used to predict achievement. 

The results of the multiple correlations for research ques

tions three and four demonstrate that different combinations 

of th~ learning style variables have a relationship to 

achi~vement for different subject areas and different 

instructors. Knowledge of the appropriate combination of 

variables is the key element for predicting the level of 

achievement for specific subject areas and specific 

instructors. 

2. Prediction about the chances of a student's level 

of achievement increases greatly when knowledge about subject 

matter demands and instructor differences are available and 

can be compared to the student's learning style profile. 

This conclusion is based on the fact that the amount of 

variance accounted for in achievement by the variables gen

erally increased as the data were analyzed by subject area 

and instructor. 
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3. Presently there are individual differences which 

are not predictive of achievement. If instruction is to 

meet individual needs and strengths, then techniques of 

instruction and evaluation must be developed so that those 

non-represented variables which may be considered important 

can have an influence on achievement. For example, "Clerical 

Diligence" which represents the cultural value of the work 

ethic h~d only one correlation coefficient to achievement 

with a p < .10 for the ten instructor level groups, 

Recommendations 

The present study has provided evidence that specific 

learning style variables relate to achievement. However, 

a word of caution is required to emphasize that the present 

study investigated relationships. It has not established 

causes and effects. 

The study has supported the notion that differences 

between subject areas exist as well as differences between 

instructors. These differences offer a means of predicting 

what kind of student is likely to succeed under specific 

conditions. 

Some steps that are suggested: (a) the need for 

replication to obtain more evidence of the specific vari

ables that are important for the subject areas and instruc

tors; (b) the test battery be improved by item analysis to 

produce finer discrimination between the variables; (c) 

other learning style variables be included to broaden the 



scope of the learning style profile; (d) the method of 

computing the distance between student and instructor be 

refined. 

Some questions raised by the results of the present 

study are: 

1. Can a student's learning style be changed? 

2. Would a student's learning style change towards 

the demands of a subject area after experience 

with that subject area? 
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3. Would it be useful to try to change a student's 

learning style to fit the demands of the subject 

area prior to entry? 

4. Could a subject area be presented to students in 

such a way that it fits the students' learning 

style? 

The answers to these questions have a great bearing 

on the decisions that have to be made as to the direction 

of education in the future. 
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A STUDY OF THE INTERACTIONS AMONG THE LEARNING 

STYLES OF COLLEGE STUDENTS, INSTRUCTIONAL 

STYLES AND ACADEMIC FIELDS RELATED 

TO ACHIEVEMENT 

By 

Alphonsus Niec 
Oklahoma State University 

Statement of the P~oblem 

Postsecondary educational opportunities require the 

learner to adapt to the structure and processes of the 

instructional system. Often the learner experiences dis-

satisfaction and even frustration when he is required to 

adapt to two existing curricula, overt and covert. The 

covert curricµlum demands that the learner adjust to the ever-

changing styles of instructors. Limitations of a learner's 

ranges of adjustment often create appreciable levels of 

frustration. This frustration is expressed in a variety of 

ways from classroom cheating to overt demands for relevance. 

We are quite familiar with the relationship of student drop-

out rates to these frustrations. 

Student dissatisfaction and frustration occur because 

of the innumerable failures in communication the student 

experiences as he struggles through the system. Attempts 

have been made to increase communication by offering varied 
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forms of instruction; however, variation is based primarily 

on the preference of the instructor. The instructional sys

tem is not sensitive enough to accommodate the often con

trary learning styles of students placed in the same class. 

Communication depends on the individual's style of perceiv

ing material and organizing concepts. This style can be 

called the preferred learning pattern (PLP) which psycholo

gists have identified as governing input, storage, and 

output of human behavior. It has been hypothesized fre

quently that if the teacher's PLP does not to some degree 

resemble that of the learner, communication is not effected; 

when communication does not occur, learning does not take 

place. 

In terms of the diversity in PLP of ethnic groups and 

social classes, whose students attend postsecondary educa

tion, it is not surprising to know that students ask, "What 

does my teacher mean by that?" Studies have demonstrated 

different PLPs though they have been researched as learning 

styles, cognitive styles, and personality variables. At 

present, teachers are not often aware of the need to recog

nize or even relate to students with PLPs different from 

their own. In addition, it must be recognized that teacher 

training programs do not train for this important variable 

in student-teacher interaction. Because of the multifac

tored requirements of contemporary education, today's 

teacher would find it difficult to accommodate several 

different PLPs in the same classroom. 
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As with different instructional modes, various subject 

matter disciplines demand somewhat different learning pat

terns. The thrust of the present effort is to emphasize 

the teacher as the intermediary between subject matter 

demands and students' PLPs. If the teacher has only vague 

notions about the various skills which the subject demands 

in terms of learning styles and no knowledge of the PLP of 

the student, then he cannot mediate effectively. A combi

nation of these vague notions and a lack of knowledge forces 

the teacher to adopt a "shotgun" approach to instruction, a 

wasteful practice of using many teaching techniques with the 

hope that some are appropriate for each student. To improve 

this stiuation the faculty must be deployed on a different 

basis. 

Objective 

The primary objective of the present effort is to 

investigate the factors of a PLP which best predict achieve

ment and satisfaction in specific fields when taught by 

instructors with specific instructional styles. 

Procedure 

1. A profile of each student's PLP will be constructed. 

2. A profile of the instructor's PLP will be 

constructed. 

3. The relationship of students' PLPs to achievement 

and satisfaction mediated by the instructor's PLP 

will be statistically analyzed. 
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Results 

The results of the analysis will be presented in terms 

of factors which have a significant relation to specific 

subject areas. Regression equations and nomographs will be 

developed for predicting success in a specific course when 

taught by an instructor with a specific PLP. For example, 

can a student who has a global way of perceiving and con

ceiving (Field-Dependence) achieve success in a course 

taught by an instructor who is highly analytical in thinking 

(Field-Independence)? 

Conditions 

1. One class period for testing 

2. Willingness on the part of the students to take 

the test and spend an additional two hours out

side of class for additional testing 

3. Cooperation of the instructor to permit testing 

and to take the test himself (herself) and to pro

vide scores on the final exam and final grades. 

4. All materials will be supplied by the examiner 

5. Students and instructors participating in the 

research will be provided feedback of both 

general results and specific results in the form 

of a profile. 
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Instructions for Testing 

(Note: to be read slowly and clearly) 

Until recently, students were labeled good or bad; 

bright or dumb. Currently, questions have been raised 

against this type of labeling. Could it be that students 

are neither good nor bad; neither bright nor dumb? Pre

sent knowledge about the subtleties of communication indi

cate that how a student achieves in a course may be related 

to the subject matter of the course and the teacher's style 

of communication. 

The purpose of this research is to explore the rela

tions between a student's style of learning and an instruc

tor's style of communication. To obtain evidence of this 

relation, I am requesting the cooperation of both the 

instructor and his (her) students to take a series of 

written activities and questionnaires, investigating ways 

in which thinking occurs. The material covered in the 

questionnaires is not highly personal and does not attempt 

to pry into your private lives. 

Many people find these activities an interesting 

challenge. Furthermore, at the conclusion of the research, 

profiles of your individual learning style will be made 

available to you along with an explanation of how you can 

use this knowledge as an aid in your continuing education. 

The goal of the project is to determine what factors 

are influential for matching students and teachers to 

provide a student with the best learning opportunities. 
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I am going to ask you to complete a biographical data 

sheet to supply necessary information for making statisti

cal analyses, then you will be given three short activities 

dealing with different ways of thinking. Different people 

feel they do better on different activities. You may not 

be able to finish all the activities in the time alloted. 

Any Questions? 

(Note: · read this and pass out the proper sheets after the 

three tests) 

There are a number of other types of activities and 

some questionnaires. But in order to preserve class time, 

arrangements have been made to continue the program at the 

residence halls. It will require about two hours to com

plete; cokes will be provided for the thirsty. 

I am passing out a list showing a schedule of the 

times available; please write your name on the sheet under 

the time that will be most convenient for you. 

Thank you for your cooperation. 
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1. STUDENT I. D. NUMBER 

2. NAME 
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_______ L_A_S_T ___________ F_I_R_S~T----------M--ID_D_L_E------~ 

3. AGE (Years/Months) _____ ! ____ _ 

4. SEX (M or F) 

5. HOME STATE 

6. MAJOR -------------------------------
7. CLASS (circle one) 

(a) Freshman (b) Sophomore (c) Junior (d) Senior 

(e) Other 

8. HOME TOWN POPULATION (Circle One) 

(a) Below 10,000 (b) 10,000-50,000 (c) 50,000-100,000 

(d)'Over 100,000 

9. APPROXIMATE HIGH SCHOOL GRADE AVERAGE 
(circle the number most representative) 

A B C D 

1 2 3 4 5 6 7 

10. COURSE --------
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VERBAL ANALOGIES III 

This is a test of your ability to judge relations between words. In each 
item you will be given a first pair of words which are related in the same way. You 
are to complete a second pair by choosing one of four given words. The second 
pair should have a relatLOn similar to that of the first pair. Now look at the 
example. 

Example: 

TRAFFIC SIGNAL as RIVER ? A. bank 
B. dam 
c. 
D. 

canal 
sand bags 

Although all four alternatives are related to river, the alternative B, dam, 
best fits the blank to complete the second pair. Signal controls traffic as darn-
controls river. The space under B has been blackened to show that "B" is the 
right answer. 

In the test, select the alternative word which best fits the blank in each 
item. 

This test has 2 pages with 10 it.ems on each page. You will be given 
3 minutes to work ?n each page and will bet.old when 1 minute remains for each 
page. 

If you have questions, ask them now. 

STOP HERE. 

WAIT FOR FURTHER INSTRUCTIONS. 

Cop,right 1969, Sheridan Psychological Services, Inc. 

NOT TO BE REPRODUCED WITHOUT WRITTEN PERMISSION 

1/3 



APPENDIX E 

THE ORDERING I TEST 

134 



l / 3 

ORDERING I 

DO NOT MARK ON THIS TEST BOOKLET 

Each item in this test consists of three numbered statements, 
which are not in a sensible order. Look at the example. 

1.· Casey swung mightily but missed. 
2. There was no joy in the hometown after the game. 
3. The hometown stands roared as he can~.e to bat. 

' 
A 8 c D E 

1 2 2 3 3 
3 1 3 1 2 
2 3 1 2 1 

Which of the orders indicated in the boxes above is the best 
order of the sentences in the example? On your answer card you 
would mark the space under 11 B" for such a test item since the sen
tence order in box 11 B" makes the most sense. 

The two parts of this test each consists of 10 items similar 
to the one above. Your task is to select the proper order of each 
group of sentences by choosing from the orders given in the boxes 
at the top of each page. Note the letter label of the order and 
mark your answer under the same letter on your answer card. 
You will have 3 minutes for each part. 

When you come to the end of a part, you may go back over 
the items in that part until time is called. Do not start a new part 
until told to do so. 

If you have questions ask them now. 

STOP HERE. WAlT FOR FURTHER INSTRUCTIONS. 

Copyright 1969, Sheridan Psychological Services, Inc. 
NOT TO BE REPRODUCED WITHOUT NRITTEN PER.MISSION 
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ALTERNATE ADDITIONS -

Name _____________________ I-. D. numb ... e ... r _____ _ 

In this test you are to think of different ways to add numbers to get 
the same total. You will be told which numbers to work with. Look at the 
sample item: 

SAMPLE ITEM: 

Add only Get 

2 3 4 7 

.3 .,_ 4 = 7 

J ..,.. ~ ..,.. '-f 7 

3t-3 ..,.. I = 7 x Not acceptable 

:J_ -t 5 7 x Not acceptable 

Two acceptable ways of getting 7 by adding some of the given numbers 
are shown. The sum 3 + 3 + l is not acceptable because you are given just 
one number 3 to use. The sum 2 + 5 is not acceptable because the number 5 
is not given. 

Here are the rules to remember: 

A. Use .only addition. 
B. Add only the numbers given. 
C. Do not use a number twice in the same item. 
D. Use a different combination of the given numbers for each sum; 

writing 4 + 3 = 7 in the sample item would not count, since it is 
the same as 3 + 4 = 7. 

This test consists of 2 pages each containing 8 items. You will have 
3 minutes for each page. Your score will depend upon how many different 
acceptable ways you write for each item. 

If you have any questions, ,,k them now. 

STOP HERE. WAIT FOR FURTHER INSTRUCTIONS. 

Copyright 1969, Sheridan Psychological Services, Inc. 

1/ 3 NOT TO BE REPRODUCED WITHOUT WRITTEN PERMISSION 
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Name: 

HIDDEN FIGURES TEST - Cf -1 

This is a test of your ability to tell which one of five simple figures 
can be found in a more complex pattern. At the top of each page in this test 
are five simple figures lettered A, B, C, D, and E. Beneath each row of 
figures is a page of patterns. Each pattern has a row of letters beneath it. 
Indicate your answer by putting an X through the letter of the figure which 
you find in the pattern. 

!!Qf!: There is only one of these figures in each pattern, and this 
figure will always be right side up and exactly the same size as one of the 
five lettered figures. 

Now try these 2 examples. 

A B c D E 

I JI 

A B C D E A B C D E 

The figures below show how the figures are included in the problems. 
Figure A is in the first problem and figure D in the second. 

n 

X B C D E A B C ):. E 

Your score on this test will be the number marked correctly minus a 
fraction of the number marked incorrectly. Therefore, it will not be to 
your advantage to guess unless you are able to eliminate one or'IiiOre of the 
answer choices as wrong. 

You will have 10 minutes for each of the two parts of this test. 
Each part ha~ 2 pages. When you have finished Part l, STOP. Please 
do not go on to Part 2 until you are asked to do so. 

DO NOI' TURN THIS PAGE UNTIL ASKED TO DO SO. 

Copyright © 1962 by Educational Testing Service. All rights reserved. 

Developed under NIMH Contract M-4186 
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1 2 3 4 

6 7 8 

9 1 

13 14 15 16 
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Name------------------- I.D. number--------

PICTURE - STATEMENT EVALUATION 

Instructions: 
You have been given a group of pictures and this sheet of 

statements. If you feel that any of the persons pictured on 
the other sheet made one of the statements on this sheet, put 
the number of that picture on the line provided beside that 
statement. If you do not associate a particular statement 
with a particular picture, leave that line blank. 

A. "Yesterday, you may have had a reason." 

B. "We knew that it would make news." 

C. "Most people get pretty much what they deserve." 

D. "I can't agree to any rushing of this question." 

E. "When the light is green, go." 

F. "TV is killing us--costs are rising." 

G. "Then I'm not going." 

H. "The future of the world is being shaped b.} machines." 

I. "Are we half through, finished or what?" 

J. "I've seen him fall asleep many times." 

K. "I am delighted to be here today." 

L. "For the first time in your life, you are wrong." 

M. "This is a strange kind of thing." 

N. "I never look backward." 

o. "The news was too good to be kept quiet for long." 

P. "I don't understand any of you." 

PLEASE TURN TO THE NEXT PAGE AND CONTINUE! 
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Name--------------- I.D. number--------

Picture-Statement Evaluation (Continued) 

On the previous page you were asked to match pictures and 
statements1 you may have many, or only a few, or no matches. On 
this page--only for the matches you made on the previous page-
show how certain you feel that the person in the picture made the 
statement that you matched it with. 

Please make a check mark on only those scales which are next 
to the matches you made. Place the check mark in the box on the 
scale to show how certain you are about the match you made. Remember, 
do only the matches you actually made. Do not mark the scale where 
there are no matches. 

Please use the following scale as a guide. 

Very Slightly Slightly Very 
Certain Certain Certain Unsure Uncertain Uncertain Uncertain 

A. 

B. 

c. 

D .• 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

o. 

p, 
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STUDY STRATEGIES QUESTIONNAIRE 

Description of Subseales 

Clerical diligence (Scale 1). Clerical diligence con

tains items that reflect considerable effort in prepara

tion for classes (e.g.·, I spend more time studying than 

most people; I review my class notes before each class 

session; I do research at the library on class material 

even if it is not required). 

Academic "savvy" (Scale 2). Academic savvy contains 

items that reflect a sensitivity to the academic "game" 

(e.g., I try to find out what the instructor expects and 

study with that in mind; I try to learn from errors on 

graded material; I get individual help from the professor 

and TAs (teaching assistant) whenever necessary). 

Mnemonics (Scale 3). Mnemonics is defined by items 

that indicate the use of memorization as a strategy of 

study (e.g., I memorize specific facts for use in exams; I 

use mnemonic devices (memory tricks) with specific problems 

or terms). 

Planfulness (Scale 4). Planfulness contains items 

that reflect concern for punctuality and foreplanning 

(e.g., I take especially complete notes; I attend all or 

nearly all class meetings; I keep up with the assigned 

readings week by week; I do most of the assigned reading 

at the end of the quarter -- in other words, I cram (scored 

in the reverse direction)). 
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Formal_ thinking (Scale 5). Formal thinking contains 

items related to logical and mathematical thinking (e.g., 

I enjoy mathematical reasoning; I try to find a logical 

reason for all information; I am good at syllogistic 

(logical) reasoning). 

Note taking (Scale 6). Note taking is defined by 

items that reflect the behavior of writing while studying 

(e.g., I extract the important points from the assigned 

reading and write them down; I outline the reading and 

review the outlines; I take riotes on the reading while 

doing the reading). 

Tran~formation an4 application (Scale 7). Transfor

mation and application reflect active integration of 

scholastic information-(e.g., I read the same material from 

three or four different sources and then combine all speci

fic views into one large view; I find interrelationships in 

the material covered as a memory aid). This scale also 

reflects application and relevance of scholastic material 

(e.g., I try to find practical application of the material 

I read; I try to find personal relevance in lecture and 

reading material so I can look at it subjectively rather 

than objectively). In sum this scale reflects some 

altering by the individual of the original input of scholas

tic information into a more amenable form. 
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STUDY STRATEGIES 

QUESTIONNAIRE 

The items comprising each subscale are as follows: 

Clerical Diligence 

5 9 24 30 32 39 40 41 

Academic Savvy 

17 19 20 26 27 28 33 

Mnemonics 

14 21 23 25 

· p1·anfu1ness 

1 2 31 35 36 38 

Formal Thinking 

13 21 22 34 37 

Note Taking 

6 15 18 29 42 

Transformation 

3 4 7 8 10 11 12 16 33 



Questionnaire on Study Techniques 

This is a questionnaire designed to measure the study techniques 
people use in various college classes. It will hopefully contribute 
to an understanding of learning styles. Please answer as honestly and 
accurately as possible. 

A separate answer card is provided. Indicate the degree to which 
you agree with the statement or the degree to which it applies to you 
on a five-point scale as follows: 

148 

highly agree neutral strongly disagree 



1. I read the same material from three or four different sources and then 
combine all specific views into one large view. 

2. I take especially complete notes. 

3. "debate" with the material as I study it. 

4. I make up questions on underlined reading material and make sure I am able 
to answer them. 

5. I spend more time studying than most people do. 

6. I ~xtract the important points from the assigned reading and write them 
down. 

7. I try to find personal relevance in lecture and reading material so I can 
look at it subjectively rather than objectively. 
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8. I find interrelationships in the material covered in a class as a memory aid. 

9. review my class notes before each class session. 

10. I try to discover associations between all areas of a subject in order to 
obtain a total view. 

11. I like to spend some time just thinking about the material covered in 
class and in the reading. 

12. I question and answer from memory all the material read. 

13. I enjoy mathematical reasoning. 

14. I memorize specific facts for use in exams. 

15. I outline the assigned reading and review the outlines. 

16. I try to find practical application for the material I read. 

17. I try to find similarities betwee11 lectures and readings. 

18. I underline important points made in the book. 

19. I get individual help from the professor and T.A.'s whenever necessary. 

20. I find that information learned in one class helps with the material of 
other classes sometimes. · 

21. I try to get an intuitive feel for new concepts. 

22. I try to draw diagrams of concepts presented in class. 
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23. I memorize the mechanical operation of mathematical formulas. 

24. I keep up with the assigned reading week by week. 

25. I memorize when I find it possible. 

26. My concentration is strongly influenced by how interesting the material is. 

27. tr~ to understand examples given in class. 

28. I try to find out what the instructor expects and study with that in mind. 

29. I make a list of important terms and ideas as I come across them in the 
reading. 

30. I put important information from the reading on 5" x 8" cards and study 
from the cards. 

31. I hope the material seeps in somehow without consciously studying it. 

32. I do all suggested outside reading. 

33. I like to build on my own previous understanding of the material with the 
new information presented in class. 

34. I try to find a logical reason for all information. 

35. I do most of the assigned reading at the end of the semester - in other 
words. I "cram" . 

36. I just cross my fingers and hope. 

37. I am good at syllogistic (logical) reasoning. 

38. I often memorize material without understanding it. 

39. I do research at the library on the class material even if it is not 
required. 

40. I do the assigned reading just before the lecture that will cover that 
information. 

41. I review notes from a class as soon after class as possible in order to 
consolidate the material in my mind. 

· 42. I take notes on the reading while doing the reading. 
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DESCRIPTION OF THE SUBSCALES IN 

MYERS-BRIGGS TYPE INDICATOR 

Extraversion-Introversion ·(EI) 

Introversion in the sense given it by Jung, who formu~ 

lated the term and the idea, is one of two mutually valuable 

orientations to life. The introvert's main interests are 

in the inner world of concepts and ideas, while the extra-

vert's main interests are in the outer world of people and 

things. Therefore, when circumstances perrnit, the intro-
' ' 

vert directs both perception and judgment µpon ideas, while 

the extravert likes to direct both upon hi~ outside environ-

ment. 

Sensing-Intuition (SN) 

A basic difference in the use of perception arises from 

the fact that, as Jung points out, mankind is equipped with 

two distinct and sharply contrasting ways of perceiving. 

There is not only the familiar process of sensing, by which 

we become aware of things directly throu~h our five senses. 

There is also the process of intuition, which is indirect 

perception by way of the unconscious,. accompanied by ideas 

or associations which the unconscious tacks on to the per-

ceptions coming from outside. These unconscious contribu-

tions range from the merest masculine "hunch" or "woman's 

intuition" to the crowning examples of creative art or 

scientific discovery. 
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Thinking-Fe·eling (TF) 

A similar basic difference, this time in the use of 

judgment, arises from the existence of two distinct and 

sharply contrasting ways of coming to conclusion~. One 

way is by the use of thinking, which is a logical process, 

aimed at an impersonal finding. The other way is by the 

use of feeling, which is a process of appreciation, equally 

reasonable in its fashion, bestowing on things a personal, 

subjective value. 

Judging-Perceiving (JP) 

The remaining preference is between perception and 

judgment as a way of life, a method of dealing with the 

surrounding world. Both must of course be used. But both 

cannot be used at the same time. So individuals alternate 

between the perceptive attitude and the judging attitude. 

And almost all people enjoy one attitude ~ore than the 

othe~, find it more com+ortable, feel more at home in it, 

and spend as much of their lives in it as possible. 

For instance, if one merely follows this explanation 

open-mindedly, he is preferring perception. However, if 

he has already decided that he agrees or disagrees, he is 

preferring judgment. 

There is a fundamental difference between the two 

attitudes. In the judging attitude,, in order to come to 

a conclusion, perception must be shut off for the time 

being. The evidence is all in. Anything more is 
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incompetent, irrelevant and immaterial. One now arrives 

at a verdict and gets things settled. Conversely, in the 

perceptive atittude one shuts off judgment for the time 

being. The· evidence is not all in. There is much more to 

it than this. New developments will occur. It is much too 

soon to do anything irrevocable. 
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:MTBRS-BRJ:GGS TTPB J:NDJ:C.ATOR 

FormF 

READ THESE DIRECTIONS FIRST: 

1. This is' a test to show which sides of your personality you have developed the 
most. 

2. The answer you choose to any question is neither "right" nor "wrong." It 
simply helps to point out what type of person you are, and therefore where 
your special strengths lie and what sort of work you will like to do. 

3. For each question, choose the answer which. comes closest to how you usually 
feel or act. Mark your choice on the separate answer sheet, as shown here. 

Sample Question Sample Answer Sheet 

167. Are your interests 
(A) few and lasting 
(B) varied 167. 

A B -
If your interests are varied, you would mark answer "B" as it is marked on 
the sample answer sheet. If they are few and lasting you would mark "A." 

4. If you find a question where you cannot choose, don't mark both answers. Just 
skip the question and go on. · 

NOW TAKE YOUR ANSWER SHEET 

5. Fill in all facts called for at the top of the answer sheet. 

THEN START WITH QUESTION 1 AND WORK STRAIGHT THROUGH TO 
THE END OF THE TEST WITHOUT STOPPING 

• Bducailonal Te•ilnc Service, Princeton, New .J'er•ey 

COPYRIGHTO 1943, 1944, 1907, 1981, BY KATHARINE C. BRIGGS 6 ISABEL BB.IGGS HrEBS. ALL RIGH'l'S RESERVED. 
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REFERENCE OF COMPUTER PROGRAMS 
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The product-moment correlation coefficients in this 

study were produced by the SAS Cor procedure (Service, 

1972). 
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The analysis of variance technique based in this study 

was computed by the SAS ANOVA procedure (Service, 1972). 

The correlation ratio (~ta.) coefficients in this 

study were produced by the Sta.tistical Program for Social 

Sciences ~PSS) Fast Tabs, eta. 
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Research Question One 

The F-test of linearity (Guilford, 1965, p. 290): 

F = (n 2 - r 2 ) (N - k) 

(1 - n 2 ) (k - 2) 

where: 

r = the measure of the relation for the product-

moment correlation 

n = the measure of the relation for the correlation 

ratio 

N = the number of observations 

k = the number of columns 

Research Questions Three, Four and 

Five 

The formula for Fisher's z Transformation: 

z 

where: 

1 + r 1 
Z = i ln ( l ) 1 - r 1 

z1 - z2 

=; 1 
+ N 

T 
Nl - 3 -2 3 
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rl = the correlation coefficient of the first sample 

r2 = the correlation coefficient of the second sample 

zl = the computed z coefficient of the first sample 

z2 = the computed z coefficient of the second sample 
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Nl = the number of observations in the first sample 

N2 = the number of observations in the second sample 

Research Questions Two,· Three 

and Six 

Formula for t-test (Spence, Underwood, Duncan and 

Cotton, 1968, p. 104): 

t = 

where: 

X1 = the mean of Group I 

X2 = the mean of Group II 

s- = the standard error of Group I 
xl 

s- = the stail-dard error of Group II 
X2 

where: 

Nl = t:fle number of observations for Group I 

N2 = the number of observations for Group II 
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T 
Score 

LEARNING STYLE RESEARCH 

Description of Variables and Test Scores 

This booklet has been prepared to provide information about the 
tests you took early in the fall semester of 1974 as well as some 
indication of the meaning of your test scores. As you read through 
the description of a test and compare your score to the information 
presented you may find yourself saying "Yes, that's me!", "No, that's 
not ·me!", or "I didn't know that about myself!" 
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WARNING: The information in this booklet is not to be taken Internally. 

The meaning of the previous message is that the results of your 
tests must be viewed tentatively. The value of this information comes 
from a comparison between the results and your knowledge of yourself. 
The descriptions of the tests and your scores may provide an oppor.tunity 
to look at yourself in ways that you have not thought of yet. In any 
case you are the final judge of the value this information has for you. 
So let us begin by seeing how to view the score itself. 

T .;.. Score 

The results of the tests are printed as T-scores. This is a 
standardized way of changing an actual score or raw score into a number 
that represents how one person compares to the whole group. This is 
accomplished by letting the number represent the distance from the 
average score for the group. At the same time it provides information 
as to the percent of scores above or below that score. The way this 
happens is by letting the average score be called 50 and by letting a 
fixed distance represent a given percent of the scores. The graph below 
shows how the scores are distributed or spread out. 

13.6% 
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I 
i 
I 
~ I ' ... "'-. 

_ _}~J __ ~~u __ 1::::3:.::.6:!:.%:...J::..2·:_:1~4%:___.i:.:~~5:!5C...
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50 60 70 so 90 



An advantage of using the T-score is that different tests can be 
compared. For instance if you got a 40 on one test and a 60 on a 
second test you could not determine which was the higher score without 
knowing what the total possible score was, A 40 out of a possible 
50 is a better score than 60 out of a possible 100, But if the numbers 
40 and 60 were T-scores then by looking at the graph you could tell that 
on the first test you had a higher score than about 16 percent of the 
students who took the test. A score of 60 tells you that you had a 
score greater than 84 percent of thP students who took the test. 
The percent is figured by adding the percents on the graph that are to 
the left of your score. The graph on the next page is provided so 
that you can mark off the place for your T-score for each test and 
quickly read the percent on the right side of the graph. 

WARNING #2: The scores are not good vs bad. On some tests 
a low score means one direction is favored and a high score means 
another direction is favored. Only from the description of 
each test can an interpretation of the score be made. 

An important point to keep in mind is that the score you received 
the day you took the test may not be the same score if you had taken 
the test on a different day, To take into account these variations 
in scores on the same test by the same person, a range is calculated 
so that one can have some degree of confidence as to where the true 
score would be. Under the name of each test on the graph is a number. 
For example the number under Verbal Analogies (VA) is 12. If you 
draw a line 12 units up from your score and 12 units down you will know 
that your "true" score will be somewhere in that band with odds of 
5 out of 100 that your "true" score is not in that band. 

These scores were computed on a total of 358 students from Economics 
1113, English 1113, History 2493 and Psychology 1113. Information 
about the value of each test has not been acquired for more advanced 
courses in these subject areas. But if you are planning to take some 
of the courses listed, this information may be useful. 

WARNING /f3: No test by itself had such a strong relationship 
to grades that it could always predict what .kind of grade would 
be achieved. Also there are many other factors that enter into 
a grade which were not looked at in the research you participated 
in. 

Verbal Analogies 

The test Verbal Analogies was designed to measure a studenVs ability 
to evaluate relations of ideas or concepts that are presented through 
words. A sample item is: 

Traffic is to Signal as River is to -----
a) bank b) dam c) canal d) sand bags 
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The results of the research imply that generally students who 
received high scores on this test received high grades for all four 
subject areas. This was especially true for Economics. 

Ordering (OR) 

The test Ordering was designed to measure a students ability to 
organize a set of ideas or concepts in a logical sequence. A sample 
item is: 

1. Casey swung mightily but missed 
2. There was no Joy in the hometown after the game 
3. The home town stands roared as he came to bat 

the correct order should be 
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The relationship between Ordering and grades was strongest for 
Psychology but was important for the other three subject areas as well. 
Generally students with higher scores received higher grades. 

Alternate Additions (AA) 

The test Alternate Additions was designed to measure a student's 
ability to produce different possible answers for relationships 
between numbers. A sample item is: 

1 
Add only 

2 3 4 

ans. 3 + 4 
1 + 2 + 4 

Get 
7 

Ability with this kind of material was not very important for 
Economics and only slightly important for the other three subject areas. 
It did not matter very much whether the test score was high or low with 
respect to the grade. 

Wrong (WR) 

The label Wrong was applied to the variations in the sum of the 
number of incorrect responses for the three preceding tests: VA, OR, 
and AA. 

This variable had a meaningful relationship to all four subject 
areas. In this case the lower the score on Wrong, the higher the 
grade was likely to be. 

RI - 1 

The label RI - 1 was applied to the variations in the sum of the 
number of items left blank for the tests VA and OR. 



There was some relationship between the number of blanks and the 
grade for English. The relation was the fewer the blanks the higher 
the grade. For the other three subject areas the number of blanks 
had little relationship to the grade. 

Hidden Figures (HF) 

The Hidden Figures test was designed to distinguish between people who 
take in information of forms as whole units (low scores) and those 
who can locate parts that are hidden or covered up by the rest of the 
figure (high scores). A sample item is: 

Find this In 
this 

Though the skill of seeing parts in a whole is considered useful 
when studying charts and graphs, there was no relationship between 
scores for HF and grades in any of the four subject areas. 

RI - 2 

The label RI - 2 was assigned to variations in the number of blanks 
left for HF. There was no relationship between the number of blanks 
and the grade for any of the subject areas. 

Clerical Diligence (CD) 
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Clerical diligence is a subscale from the' Study Strategies Questionnaire. 
It reflected a student's perception of effort in preparation for classes. 
A sample item is: 

"I do research at the library on class material even if it 
is not required." 

The lower the score the greater the effort the student saw himself/ 
herself putting into class preparation, 

Clerical Diligence related to grade for History but not for the 
other three subject areas. The lower the score the higher the grade 
was likely to be. 

Academic "Sayyy" (AS) 

Academic "Savvy" reflected sensitivity to the academic "game". A 
sample item is: 



"I try to find out what the instructor expects and study 
with that in mind." 

The lower the score the more important a student saw workir:!! in 
the system to be. 

This variable had no relationship to grade for any of the four 
subject areas. 

Mnemonics (MN) 

The variable Mnemonics indicates the use of memory devices for 
learning material. A sample item is: 

"I memorize specific facts for use in exams." 

The lower the score the greater the importance one placed on memory. 
This variable was important for History and somewhat. important 

for Psychology. It was not important for Economics and English. 
The lower the score the higher the grade was likely to be for 

History and Psychology. 

Planfulness (PL) 

The variable planfulness reflected concern for punctuality and 
planning ahead. A sample item is: 

"I keep up with the assigned readings week by week." 

The lower the score the greater the importance one placed on 
Planfulness. This variable proved to have an important relationship 
for English, History, and Psychology but not for Economics. A lower 
score was associated with a higher grade, 

Formal Thiclci.ng (FT) 

The variable Formal Thinking was concerned with the type of thinking 
one preferred. A sample item is: 

"I try to find a logical reason for all informati in." 

The lower the score the more one favored this type of thinking, 
Generally variations in this variable did not relate to grades, 

Note Taking (NT) 

The variable Note Taking refl.ects a person's preference for writing 
while studying, A sample item is: 

"I extract the important points from the assigned reading 
and write them down." 

167 



The lower the score the stronger the preference for taking r ;t ,. , 

This variable did not relate to grades in any of the four sub.ieei ~re&f. 

Transformation (TR) 

The variable Transf0rmation reflects a person's in-.erest in 

trying to tie things and ideas together. A sample it.e·n ·Ls: 

"! read the same material from three or four dif1erPnt 
sources and t.hen combine all specific views into one 
large vif'w." 1 

The lower the score t.r.e :-.,ater the preference for putting ideas 
together. This variable d~. not have a relationship to grade for any 
of the four sub,iect areas. 

Extraversion-lntroversion (EI) 

This variable represents two different directions. Those scoring 
high prefer to deal with ideas and concepts. Those scoring low 
prefer to work witl: ieople and things. Those who score about the 
middlP have no real str<mg preference for either direction. 

This variable was not rt.cated to grade for any of the four 
subject areas. 

Sensins~Intuiting (SN) 

This variable represents two different directions. Those scoring 
high prefer to take in information through the senses and attach meaning 
to this information from ideas stored away. This ·is what is meant by 
intuiting. Those who score low tend to prefer to "take thing!:' the way 
they see them." 

This variable had an important relationship to grades for Economics. 
The higher the score the higher the grade. This variable was not 
important for the other three subject areas. 

Thinking-Feeling (TF) 

This variable represents two different directions. Those who score 
high prefer to appreciate ideas and things and judge them on a personal 
basis. t'hose who score low tend to prefer to judge ideas and things by 
means of logic in an attempt to reach an impersonal conclusion. 

This variarle had no relation to grades for the subject areas. 

Judging-Perceiving (JP) 

This variable represents two different directions. Those who score 
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high prefer to look at things arid ideas openly without making immediate 
judgments. Those who score low prefer to look at things and ideas critically 
with the aim of judging them. 

This variable was related to grades for History with a lower score 
implying a higher grade. 



Tolerance for Ambiguity (TOA) 

This test was constructed to determine how a person would respond 
to an uncertain situation. The more tolerant a person is r>f c ambiguous 
idea the less quickly does he/she have to·~ome up with an ans~ 
The lower the score the more likely a person will be willing t wait and 
see what happens. 

There was no relatioP between this variable and grades for any of 
the four subject areas. 
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