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ABSTRACT

The purposes of this study were to (i) identify the patterns
of distribution of cognitive style profiles and interest
orientations of a sample of predegree physics students, (ii) find
out if and how cognitive style and interest are related to gender,
age and career aspirations of the students, (iii) ascertain the

relationship (if any) between students'™ cognitive styles and their
physics interests, and (iv) determine the effect of the teacher-
directed discussion (TDD) mode of instruction on the cognitive styles,
and physics interests of respondents.

Heath's (1964) 4-mode dimension of cognitive style (Recall (R),
Principles (P), Application (A) and Questioning (Q))and interest
conceptualized as a 3-dimensional character (Topic (T), Activity (A"
and Motive (M))as originally proposed by Gardner (1985) and recently
employed by Haussler (1987), Gardner and Toon (1988) and Gardner and

Tamir (1989) were used in this investigationg

Seven major hypotheses were formulated and tested in the study.
Non-parametric statistics, the Mann-Whitney U test and the Kruskal-
Wallis one-way ANOVA, and the parametric Pearson product-moment
correlation (r) were employed in analysing the data within 0.05 level
of significance. In the experimental part of the study the Solomon
4-way (pretest, posttest, control group) design was used with a total
of 326 predegree physics students of the Federal University of

Technology (FUT), Minna who participated fully in the study to the end.
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The results showed that:

1. The patterns of distribution of cognitive style profiles
and interest orientations were respectively P-R-A-Q and
T-A-M showing that P and R were the dominant cognitive
styles while T was the most dominant interest mode among the
subjects. The students were thus more of principlcrs and
recallers than appliers and critical questioners and their
interest level was highest in the area of physics subject
matter. The patterns of cognitive style and interest were
found to be invariant with gender, age and career aspirations

of the students.

2. Male and female students differed significantly in their
physics interests but not in their cognitive stylos. Males
consistently showed greater interest than females in all
three modes of physics interest explored.

3. There were no age differences in cognitive style among the
students. With respect to physics interest, significant
differences were obtained only in the Motive (M) dimension.
Students between 19 and 21 years of age showed the highest
motivation for studying physics followed by those between
22 and 24 years. The youngest group of students between 16
and 18 years were the least motivated to learn physics.
There was also evidence that in general students' interests
in pliysics declined steadily from age 21 as students became
older.

4. Cognitive style profiles and interest orientations of the
pliysics students seemed unrelated to their future career

expectations.

(ix)



5. Instructive statistically significant correlations were revealed
between cognitive style profiles and interest orientations of
the physics students thus raising hopes that learners' physics
interests could be predicted or nurtured through knowledge or
nurture of their cognitive styles. The study showed that "non-
recallers" and "appliers" in OPTICS and "non-principlcrs" and
"appliers" in MAGNETISM would tend to demonstrate high levels
of (physics) interest in the Topic (T) and Activity (A")
dimensions. It was also revealed that "non-principlors" and
"appliers" in physics generally and MECHANICS in particular
would tend to have high interest in motives for studying phys”
generally and specifically in studying physics because of

prospects of taking up physics-related careers.

6. It was possible to modify the physics cognitive styles of the
predegree students through the teacher-directed discussion mode
of instruction (the experimaital treatment). Specifically, it
was possible to shift cognitive styles from predominantly
P, R, to A, Q and more specifically from P to Q.

7. The TDD mode of instruction was effective in raising the
levels of physics interest in all three dimensions of interest-
examined but could not effect a shift from one interest mode

to another.

Based on these results some recommendations and suggestions were
made for the improvement (in Nigeria) of science education in

general and physics education in particular.
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DEETIITION OF TZRS

T{STAUCTION

The art of teaching or training an individual or of .

imparting mowledge to a leamer,

A netiod of teaching or training a persan or an approach
used in imparting lmowled e to a leamer, Common exanples ares
lecture/expository, inquiry-discovery, teacher-dirccted discusszion,
problem-golving, project, laboratory, process a:proach, and
lecure—] mongtration modes of instruction., Other toius used
gynonynmously with "i:zstructional mode" include "instructioral
stoctegy", "instructional approach", "teaching mode"™ or *"aethod

of instruction”,

A predisposition or state of an individual which enables
idn/lier to attend to a particular object, organisa, evant,

paencmenon or activity in preference to otkers,

LGEITVe 3WTLg

The characteristic mode in which a person d-alg with or
atte s to a problem, situation, information or teg: preconted
to him/here It is the "demonstrable manifestation o8 a coonitive
prelorence” (Jmaiu nd Ogunsola, 1983) and hes been idnWified

xd op.ratiorally defined in various dimensions ar Fues Wy

(woxid)



different rescarchers., Some of these dimensions or types
include: EHeath's (1964) four-mode model (Recall, Principles,
Application end Questioning) eamployed in the present study,
field-dependence versus independence (Jitkin, 1950), conceptual
versus perceptual - motor dominance (Broveman, 1960), mealytical
versus non-analytical (Kagan et al, 1963), reflective versus
inpulsive (llagan, 1965), divergence versus converzence (Fudson,
1966), serialists versus holists (Pask, 1969) and iniroversion

vorsus extroversion (Iysenck, 1970).

‘e unseen internal mode or disposition of an individual
widch influwmces the overt manifestation of a cognitive style.
It is ke underlying unobservable factor in the exhibition of a
conitive style (Shaibu and Ogunsola, 1983; Ogunsola~3andcle,

19€T) e

SCIAICS AT

A behavioural aad attitudinal attribute exhibited by an
individual through which tihe person expresses his/her pro-
dissosition, c:otions or fuelings tovards scimce or sciace
education, xarples include interest, enjoymunt, satisfaoctiion,
value, liking, preference, choice, appreciation, apzroval or

notivetion,

(xxiii)



Tems used synonymously with "cognitive styles" and
cormionly preferred by British authors. Leaming strategies was
defined by Rigney (1978) as "those operations or procedures that
tie sludents may use to acquire, retain and retrieve different
%tinds of movwledge and performance”., Other synmyans of coonitive
stylos comuon in the literature are: "cognitive system
princisles™, "cognitive control”, and "thinking or intellectual

astyles”,

“OTV3
Jomething (a consideration, caotion or feeling) which
excites one to action e.g. interest, value, appreciation or

oy otacr affect,

T.IDICTOR VA

A variable wiose values are used to predict or estinate
Lo volucs on a criterion variable or measure (Traite and
TConive, 1979). Four general types of predictors were identified

by Junkin end Biddle (1974), namely:

1. resage Variabl

Tais refers to a teacher variable such as gender, age,

teac.ing experience, qualification or motivation,.

2, Context Variabl

A context variable could be a student variable (.2

cmier, age, ability, preleaming attitude), a sciosl

(xxiv)



variable (e.,g8. school type, location, size), or a classroon
variable (e.g. size, climate, number of periods per wed:,

availability of laboratory equipment),

Je »ocess Variabl
A process variable refers to teacher or leamer
classroom behaviour or to observable changes in lecamer

bchaviour, Zxauples are teacher wamath, studant

serticipation and student enthusiasm.

This refers to an outcome voriable in fom of
immediate or long-tem pupil effzct such as meaningful
learring of subject matter, postlearming attitude, 2dult

zersonality and professional or occupational skills,

.. teacher's personal qualities or personality traits,
1dg/or Lehavioural attributes or distinctive predilections :Aich
are svertly manifested before leamers or influence the teaciior's
norlocmonce during the procsss of instruction, Teacior
c.oonzteristics encompass both presage and process variaovlos,
4xczilzs include wvarath, friendliness, motivation, stinulation,
O T

tr.l.ing, cxperiance, qualification, value systam, curricular

biaz, coonitive style znd teacuing style,

(xxv)



Chapter 1
THE PHROBL AL

A najor goal of educational research is to seek better
and more effective means of maxinising leaming which is
usually measured in terms of students' academic achievencts,
In pursuit of this objective, new directions of research on
even familiar and widely investigated cacepts in education
are at times opened up and explored with the hope of obtaining
the vitel bit of knowledge that would help to improve the
tcaching-lcaming process and so enhance gaing in leamers'
achievenents., 1TWo such concepis which are already well-

rescarcied in science education are "interest®™ and "cognitive

style*,

interaat, it is presumed, provides strang motivation to
leam, An individual who is interested in an activity, be it
play or work, will put forth more effort to leam or perfom
it than a person who is less interested or bored. If leaming

experiences are to tap the full resources of a student, they



mist be designed and presented in such a way that they are
interesting, One way of doing this effectively is to nake
then coincide (as much as possible) with students' interests.
In such a situation the student is ready and willing to leamn
becanse he/she is interested in what leaming will bring
him/her by way of personal advantage, Shane (1957) explained
that interest is “something with which the child idemntifies
his persanal woll;baing'. If a person sees that smething will
benefit him/her, he/she becomes interested in it and this
motivates leaming, As long as the learning activity is
satisfying, interest remains high, When satisfaction declines,
interest also wanes,

According to Hurlock (1972) interests add the element of
ajoyment to life, When a leamer is interested in a given
activity, his/her experience with the activity will be more
enjoyable than if he/she is not, If he/she lacks interests,
his/her achievemat will fall far short of hia/her
capabilities. Hurlock (1972:402) has pointed out that: "One
of the reasms for underachievement among bright childrean,
for example, is that they have too little interest in a
subject to work up to their capacities.,” The quality of work
a child does in aschool is believed to depend largely on
interest. An interested learner might not only do better work
than his/her less interested mates but also better work than

would nomally be expected from a child of his/her abilities.



Thus it seens obvious that the identification, stimulation and
development of leamers' interests, including science interests,
are of major importance., Welch (1969) outlined two main
cmsiderations from which the present-day cancem for the

developnent of students' interest in science has stemmed:

1, ®ucation in science is a basic componant of the
general education needed by all individuals in
today's world, where science plays a major rale
in influencing present societies and shaping

future ones,

2, Manpower demands in technological developnant are
such that science teaching should stimulate
student interests and eventually direct as many

students as possible to choose a career in science,

Results of research on interest permit ane to canclude that
interest in science seans related to age, gender, science
achievanent, attitudes towards science, reasming abilities and
practised hovbies (Bingham, 1967-68; deyer, 1970; Neujahr and
Hansen, 1970; Marlock, 1372; Kempa and Dube, 1973a; Gardaer, 1975
and Haussler, 1987). The emerging trends are thats:

(i) interest in science declines as students get
older;

(ii) girls are less interested in science (especially

physics) than boys;



(1ii) students with high interest in science also
achigve highly in science subjects; and

{iv} high interest im science correlates positively
with favourgble attitude towards scimoce among

leamers at various levels of education.

In his international overview of atudats' interests in
gscicace and tecimology, Gardner [1985) outlined three major
wealmesseg of resecarches an studenta' interests in sciece,

nanelys

1o Uuch of the research gives the impression of not having
been guided by theory;
2, Intereat is often treated as a unidimensional quantity;

%« TWhat is being measured is not explicitly nade olea.'r.'.

Thoge shortcomings are quite similar to those idantified by Brom
{4975} in her incisive criticigm of cognitive preference testis,
Hanssler (1987) todk measures $0 gvoid thess inadequacioes
in a recent study to investigate the degvelopment and change of
interest in physics among students agad beiween 11 and 16 in the
Federal Republic of Germany. Hemnssler's work is important for
the following reasms: |
{i} 1t cnfirms some of the age-old trends found in
many earlier studies, namely that the overall
intereat in physics decreases as students grow
older and that boys are more intereated in

physica than girls,



(ii) The study shows that the three dimensions of
interest proposed earlier by Gardner (1985)
are plausible and that one of these dimensions
(the 'context' dimension) is dominant, contributing
about 60% of the overall interest of a student in
physica,

(iii) The design and the instrunats of the study
suggest a close relationship between "intereat®

and "cognitive style",

The present study partly focusses on the third reason stated
above, that is to investigate this suggested relationship between
interest and cognitive style, |
The phenomenon knomm as "cognitive style" has, over the last
thraa'decad.es, engaged the attention and interest of researchers
in the fields of psychology and education, Cognitive atyle in
gaeral describes the distinctive manner in which an individual
prefers to deal with the stimulus world (Williams, 1975). It is
the characteristic way in which a peram prefers to attend to a
situation, information or task with which he is canfronted,
"Attending" to a situation, informmation or task implies
perceiving, conceptualizing, thinking about, apprehending,
organizing, storing, transforming, utilizing and remembering
information (Kogan, 1971; Witkin, 1973; Williams, 1975; Kagan
et al, 1975 and Messick, 1976). In science education the
gituation, infomation or task are those associated with the

teaching and learning of science, such as the subject matter of



a course (Heath, 1964), modes of presenting or remembering
information (Shuaibu and Ogunsola, 1983 and Ogunsola-Bandele,
1987) and type of curriculum materials used (Heath, 1964;
Harks, 1967; Tamir, 1975, 1976).

Klopfer (1971) identified two major differences between
traditianal curricula and the emergent science curricula of

the '60'ss

1. The new science curricula emphasize process skill development
and inquiry leaming (in addition to structire and unity of
gcience) while the traditional science courses concentrate
on the acquisition of the knowledge cmtent of science -
gciantific faots, cancepts, principles, generalizations,
laws, theories and technological applications.

2, The new scimce courses are taught by inquiry and discovery
approaches whereas the traditional programmes are taught
primarily through the method of direct expositian/lecture

and recitation,

As the need to evaluate the effectiveness of the new programmes
(in comparison with that of the traditional courses) became more
and more pressing, it equally became clear that conventional
achievenent tests would not be able to measure the differences
betwean the ncw and traditiomnal programmes in terms of learners'
attainments., The arguments of the designers of the new sciace
courses that the objectives of the new science curricula. were

quite different from those of the traditional courses ard that



traditional achievement tests were systematically biased in
favaur of traditimal courses were both understandable and
plausible,

Motivated by this need to assess the progress of students
towards the distinctive goals of the new curricula, Heath (1964)
proposed four modes of cognitive style which he called "cognitive
preferences® or "differing modes of attending to the subject
matter of a course", Based on the cognitive style camstruct,
Heath developed a Cognitive Preference Test (CPT) which he used
to evaluate the achievement goals of the (then) new Physical
Science Study Committee (PSSC) curriculum. This model has been
widely and successfully employed in a large number of research
studies in the varicus areas of scimce education.

The cognitive style modes as originally given by Heath (1964)
and later illuminated by Van de Berg et al (1978), Jungwirth
(1980), Tamir (1981), Tamir et al (1982) and McNaught (1982) are:
Recall (R) or Memory (M), Principles (P), Application (A) and
Questioning (Q). A brief explanation of each of the four cognitive

style modes is presented below,

Recall (B) or ¥emory (M}
This mode refers to the recall or memorization of the

knowledge items of science such as specific facts or tems, It
indicates preference for or acceptance of factual scientific
information for its own seke without consideration of its
implications, applications or limitations,

Learners whose dominant preference is recall would tend to
learn and to remember names, numbers, definitions, formulae,

observations, terms, specific facts and the like,



Teachers who are recallers or who employ recall oriented
teaching styles would be expected to lay emphases along the

same directions in their science teaching,

Principles (m
This mode refers to the identification of a fundamental

principle underlying a scientific information, It indicates
preference for or acceptance of a sciemtific information
becauge it illuminates or exemplifies a basic sciemtific
principle, coancept or relationship,

A learner whose cognitive style is P would tend (to leam)
to identify relationships between variables, rules that cen be
arplied to groups of objects, organisms, phencmena or variables,
or to explain phenomena or draw camclusions based on the
underlying principle,

A teacher whoge dcminant preference is P or who uses a
mprinciple” teaching style would (in his/her teaching) tend to
arphasize the identification of fundamental principles, that is,
identification of relationships between variebles, rules that

can be applied to classes of objects or explanation of phenomena,

Application (4)
This mode refers to practical application of scientific
information, It indicates preference for or interest in

scientific information because of its usefulness and

application in a general, social or scientific cmtext,



Learners whose prevalent cognitive style is application
would tend (to learn) to identify practical applications related to
the scientific information presented to them,.
Teachers whose preference is predminantly application
or who employ application-oriented methods of teaching would
(in their teaching) tend to emphasize the use of scientific

information to solve problems in everyday life.

Questioning (Q)

This mode refers to critical questioning of information,
1t shows a predilection to critically question or challenge a
scientific information with respect to its campleteness,

gemeralizability and limitations,

A learner whose preference is for questioning would tend
(to leam) to challenge, critically enalyse or critically
conment on the general validity of the science infommation. She/
he would be inclined to gemnerate suggestions and hypotheses for
further investigations or to recognise a limitatim or extemnsion
to the information,

A teacher whose dominant cognitive style is questioning
or who uses a teaching style that is essentially geared tovards
questioning would (in lessons) tend to stress critical questioning
of information, challenging of the gemeral validity of the
information and the need to be on the lockout for flaws, weak-
nesses, inadequacies and cantradictions in a scientific

in{ormation,
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Heath's work represents a landmark in cognitive style
research because through his model he introduced a method of
measuring cognitive styles within the same context as that to
which the measurement would be applied, This is probably one
of the major reasons why the model has found popular acceptance
and application in science education which is a multidisciplined

field of knowledge,

Another likely reason is the immense potentials and
considerahle promise which (unlike the other so-called
cognitive style dimensions) the model holds out as a pointer
to possible ways of enhancing students' achievement gains in
science by improving the teaching-learning process, Heath used
the model to demonstrate differences in cognitive style between
a sample of students using the PSSC curriculum and another sample
of students following a conventional physics programme. He was
thus able to show that his model was potentially useful for
evaluating the success of the new science curricula as against
those of the more traditional courses ani for identifying
curriculum-related differences in cognitive styles of learners
(and their teachers). Both of these potentials of the cognitive
preference tegt have teen extensively explored during the last
two decadeg by scholars and resgearchers in science education in
a series of investigations which Heath's work had inspired,
The rcports of these investigations which are more directly
germane to the present study are rcviewed in detail in the next

chapter,
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In general the major focus of these studies have been on
the identification of cognitive style as the sole criterion
measure and the examination of the relationships between
cognitive styles and a wide variety of predictors, comprising
mainly of presage, context, process, and product variables
associated with leamers, curriculum materials and (to a lesser
extent) teachers., A presage variable is a teacher variable
(e.g. sex, age, teaching experiance, qualification,
motivatiomm), A context variable could be a student variable
(e.8. sex, age, ability, preleaming attitude), a school variable
(e.g. school type, location, size), or a classroom variable
(size, climate, number of periods per week, availability of
laboratory support personnel), Process variables refer to
teacher or pupil clagsroocm behaviours or to observable changes
in pupil bebaviour (e.g. teacher warmth, student participation,
student entmsiasm) while product variebles refer to outcome
variables in form of immediate or long-term pupil effects
(e.g. meaningful leaming of subject matter, post leaming
attitude, adult personality, professional or occupational skills)
(Dunkin and Biddle, 1974)., A greater proportion of published
reports is on the cognitive styles of leamers and on this,
quite a substantial amount of work has been done (Tamir, 1981;
Tanir et al, 1982; McNaught, 1982; Slmaibu and Ogunsola, 19837;
Joe, 1983; Okebukola, 1984/85; Omoifo, 1986; Okebukola and
Jegede, 1988 and Abah, 1988),
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Although some useful examplars have emerged from these
investigations, the findings have beem largely conflicting and
inconclusive, Nevertheless, there is indication that cognitive
styles of leamers may be influenced by their teachers, the
curriculum materials they use and the modes of instruction used
in teaching them, If these factors affect cognitive styles, the
exact nature of their influences remains uncertain end has to
be established through empirical research, For example, it is
not clear whether it is the cognitive style of the teacher,
Ids/hen personal characteristics, h:l.s(hox ‘elassroom behaviours,
the instructional mode(s) he{ahe employs, the cognitive styles
ipplicit in the curriculum materials used or a combination of
some or all of these factors which actually affect the leamers®
cognitive styles and how,

One point in which most researchers are agreed is that the
variety in the cognitive styles of students, identified through
numerous studies, indicates that stulents prefer to learn in
different ways. Hunt (1970) showed that students leam most
ef fectively if they are taught with teaching methods which are
consmant with their leaming styles, Dased on this ampirical
evidence and on the assumption that teachers influence the
cognitive styles of their students, Hunt proposed a matching
model in which he suggested that if the cognitive styles of the
teachera and students are known, it mgy be possible to maximise
leaming outcomes by matching teachers with a particular style

to gtudents having that same style,
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One implication of all these consideratims is that
differing modes of instruction corresponding to the identified
cognitive (learning) styles of students should be employed in
gcience classrooms., Thus there is need to idemtify, through
empirical research, the modes of instruction which have the
most generative effects on particular cognitive styles,

More importantly, what people usually prefer is not always
what is best or most desirable for them, There is no guarantee
that a leamer’s cognitive style would be educationally
desirable, Therefore, by shifting a leamer's cognitive style
from a particular orientation to a more desirable one (using,
for example, the goal of the educational programme - which is
usually derived from the societal goal - as a criterion) he may
be expected to learn more effectively,

Mmploying the defining issue-discussion (DID) method of
tcaching which is questioning-criented, Smaibu and Ogunsola-
Bandele (1968) have demongtrated that the cognitive styles of
students can be shifted from predominantly recall to questioning
through teaching. Thias attempt appears to lend support to the
notion that cognitive style is a leamable [rather than a fixed)
trait which cen be modified through training and maturation,
Specifically the study bhas suggested that it is possible to move
leamers from a predominantly recall style to a questioning style

if a suitable method of teaching is used,
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It may be pointed out that the defining issue - discussion
method of teaching employed by Shmaibu and Ogunsola-Bandele is
Jjust one out of a number of possible methods of teaching, and
me that is rather uncommon, There is, therefore, a need to
ascertain the (shifting) effects of other teaching methods,
egpecially the known and more familiar modes of instruction such
as teacher-led discussion, There is also the neced to find out
the instructional mode which is most appropriate for evolving
not only the gquestioning style but also other cognitive siyles,

In recognition of these needs, Smaibu and Ogunsola-Bandele

averred that:

It will be neceasary to try out other teaching
strategies in order to determine the most
effective one that would enhance the developmant
of a questioning cognitive style,

Indeed the need to identify instructional
strategies which may be matched to specific
styles recommenls itself,

In addition, it would equally be ingtructive to find out, through
empirical research, the effect of different modes of feaching o
the intereat orientatims of science leamers, MNost researchers
agree that interest is a learned and learnable motive (oodruff,
1962; Callahan, 1966; Hurlock, 1972; Hasan, 1975 and Shrigley,
1988), According to Hurlock (1972; 403) no child is born with
ready-made interests, Instead interestas are an outgrowth of
leaming experience., On the influence of leaming on attitude,
Baron et al [1977:105) have also written as follows;
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No ane would seriocusly suggest , . . that
children spring from the womb with all the
complex attitudes they will later show as
adults firmly in place. Rather, there is
virtually universal agreement that they acquire
these reactions in precisely the same manner
that they acquire other forms of behaviour -
largely through a prolonged period of leaming.

Interest ia considered a specific type of attitude, a sub=
concept of the broader attitude concept (Gardner, 1975;
Gardner and Toon, 1988), Nevertheless the true nature of the
influence (on interests) of some instructional variables like
methods of teaching is yet unknown,

The primary purpose of this study is two-fold: Firstly,
the relationship between the interest orientations and
cognitive style profiles of physics students is examined,
Jecondly, the effect of a specified method of teaching, the
teaclher~directed discuasion method, on both the cognitive style

and interest orientations of the physics students is investigated,

1.2 Gtatement of the Problem

The pianeering research study mu cognitive preferences in
science was carried out by Heath (1964) in the area of physics,
Heath's work sparked off a flurry of other research studies on
cognitive preferences in sciece., Interestingly and surprisingly
mogt of these researchers who worked after Heath shied away from
the discipline of physics and cancentrated mainly on biology

and chemistry in their probe of the cognitive preference attribute,
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Thns the number of research studies on cognitive preferences in
biology and/or chemistry is quite large. Although no overall
cansensus has emerged from the said studies, science educators,
researchers and curriculists have been obliged with a few useful
hints about the cognitive styles of biology and chemistry
students and (in some cases) their teachers,

In the area of physics the situation is quite different,
Very few researchers seem to have paid attention to the study of
cognitive styles in physics. Both in Nigeria and elsewhere
published reports of researches on the cognitive styles of
physics students are sparse, Most of the cognitive style studies
seem to be in the areas of chemistry and biology. However, a
recent study by Abah (1968) examined the pattems of cognitive
style (Heath's model) among science students offering plysics,
chemistry and biology in postprimary and tertiary institutions
in Zaria area of Kaduna State, Nigeria, One of the objects of
the study was to compare the cognitive styles of the subjects
across the three disciplines of physics, chemistry and biology.
The results showed that there were significant differences in
cognitive style across physics, chemistry and biology tims
suggesting the dependence of cognitive style on the nature of
the subject matter or information presented to the leamer,

More cognitive style studies of Abah's type are required in
Nigeria in the physics area in order to verify the findings of

research works already carried out and to ascertain the
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relationships between students' physics cognitive styles amd
some canmon educational predictor variables, Part of the
secondary purposes of the present study is to verify Abah's
findings with respect to (i) the pattern of distribution of the
cognitive styles, and (ii) the relationship between the cognitive
styles and career aspirations of predegree physics students.
With regard to the science interests of leamers, some
definite trends have been established through research studies
on interest., However, little progress has been made towards
securing needed and valid answers to questions dealing with the
development of science interests (Tyler, 1967; Ransey and Howe,
1969). Two such unanswered questions identified by Hasan (1975)
are:
1e Vhat instructional procedures and classroom
activities are most effective in fostering
interest in science?
2. What variables (teacher-student, home, socio—
economic, instructional, psychological, etc)

influence the development of science interests?

The present study addresses itself to the above questions, It
has been inspired by two recent studies carried out by Haussler
(1987) and Ogunsola~Bandele (1987).

Haussler measured the interest in physics of students aged
11-16 years attending three different types of school in the

Federal Republic of Germany, The design and instrumentation of



the study suggest a strong relationship between interest and
cognitive style, tlms lending additional support to the growing
canception of cognitive style as an affective attribute
(Payette, 1967; Ogunsola-Bandele, 1987 and Shuaibu and
Ogunsola~Bandele, 1988),

Ogunsola-Bandele (1987) in her study examined the effects
of two modes of teaching on the stability of the cognitive siyles
of a group of chemistry students in Nigeria. In the study she
presumed cognitive style to be an affective characteristic and
treated it as such, Specifically she explored the possibility
of shifting the cognitive styles of the chamistry students from
recall (R) to questioning (Q). Ogunsola~Bandele's major findings
ares
1. It is possible to move students' cognitive styles in a

desired direction using an appropriate teaching strategy.

In this case the direction was from R to Q and the

ingtructional approach was the defining issue-discussion

method,
2, The Defining Issue Test (DIT) originally used by Rest

(1974) to enhance the development of moral judgemat

provides an altemative means of measuring cognitive

stylaa.
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Cognitive styles of learmers can be indirectly and
dependably measured by using teachers' perception of

their students' cognitive styles, The researcher, however,
expreased due reservation about this particular finding
because of the relatively small number of teachers that

participated in the study (Ogunsola~Bandele, 1987:159).

The first finding (conceming the modifiadbility of students®

cognitive styles through teaching)is considered by this

researcher as a significant contribution of the study and is the

one that is directly gemane to the present research, The present

study has two primary purposes, namely:

(i) to investigate the relationship between the
physics interests and cognitive styles of a
graup of physics students; and

(ii) to ascertain the effects of the teacher-
directed discussion method of instruction
on both the interest and cognitive style

orientations of the physics students,

As its secondary objectives and in order to reverify and perhaps

reconfirm some of the findings of similar earlier studies such

as Ueyer (1970), Shaibu and Ogunsola (1983), Gardner (1985),

Haussler (1987) and Abah (1988), the study also attempta to

(1) find out the nature or pattems of the cognitive
gtyle and interest profiles of the group of physics

gtudents; and
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(ii) detemmine the differences in students' interest
and cognitive style orientations due to such

variables as gender, age and career aspiration,

The study specifically attempts to answer the following

questionss:

1

2.

e

4.

5e

What is the pattermm of the distribution of cognitive
styles among the subjects?
What are the orientations of the subjects® interests in
physics, interest being treated as a multidimensional entity?
Are there measurable differences in cognitive styles
between
(i) male and female students;
(ii) students of different ages;
(iii) students who aspire to different carcers in

science and technology?

Are there measurable differences in physics interest
between

(i) male and female students;

(ii) students of different ages;
(iii) students who aspire to different careers;
using the 3-dimensional model of interest proposed by

Gardner (1985)7

Are there any relationships between cognitive style profiles

and interest orientations among the physics students?
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6. Are cognitive style and interest profiles of physics
students modifiable through the teaching method (the

treatment) employed?

1.3 [Need for the Study

The paucity of the number of cognitive style studies
reported in the area of physics is a matter for genuine worsy
to sciemce educators in general and physics educators in
particular, especially those interested in cognitive style
research, The problems which cohibit researchers from delving
into the discipline of physics are probably those associated
with the perennial, global issues of poor student enrolment in
the subject and the general dearth of physics teachers,
Accordingly any research in the area of physics involving a
fair population of physics students or teachers as subjects is
bound from the outset to be more painstaking, cogt-intengive and
time consuming than the same study carried out in other achool
subject areas, There is, nevertheless, a real need for cognitive
style researchers to pay more attention than hitherto to the area
of physica, the associated odds and problems noiwithstanding,
The present study is in the area of physics, It attempts to
etanine the effects of instruction on the cognitive siyle and
interest profiles of physics students and the relationship

between the two attributes (interest and cognitive style),
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There is enough evidence leading one to infer that students*
interests and cognitive styles in science may be fostered
through instruction but little is kmown about the influence of
some ingtructional variables {including modes of teaching) on
the development of these attrilutes., The present study seds to
ascertain the effects of the teacher—directed discussion (TDD)
mode of inatruction on the cognitive styles and interests (I:of‘
physics leamers,

It could be educationally valuable .especially for acience
teccher education and sciece c¢lagsroom pradtices if the TDD mode
oI ingtruction produces changes in some or sll of the leai'néra'
cognitive etyles and interest modses and if such changes prove %o
be consistent over time and location.

Reports of research on cognitive styles indicate that useful
paradigns have emerged alright tut the bulk of the findings
ranain incamclusgsive and conflicting., Again little is yet lmown
regarding how knowledge about cognitive styles can be used to
influence teacher education programes and science clagssroom
practices 80 as to enhance learming outcomes. While more
rescarch is necded to regolve the exigting inconclusive and
conflicting findings, there ig algo need to explore new directions
that would show how knowledge about copnitive style pmfiles can
help to raise the quality of science education and so increase
students' academic achievements in mcicnce, This point has bem

underscored by Shuaibu snd Ogunsole~Bandele {1988} when they

- -
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posited that: "These efforts at classification (of cognitive
styles), however, have limited educational value unless and
until they can be integrated with the teacher education programme
to improve the teaching-learning processes," It is hoped that
the results of the present study would contribute gignificantly
to the realization of these needs,

For instance, the existence of a relationship between
cognitive style and interest would have useful educational
implications, The dependence of interest on cognitive siyle,
for example, would imply that a modification of cognitive sfyle
through instruction could produce a corresponding change in the
interest orientation of the individual(s) comcemed. Non-
dependence or nonrelationship would mean that the teaching
approach could influence one attribute without necessarily
affecting the other, Therefore, the investigation of the
influence of the teacher-directed discussion method of
ingtruction on interest and cognitive style profiles provides
an altemative means of reverifying the possibility of a
relatinship between the two ~ttributes.

A relationship between interest and cognitive style could
also help to close the gap between interest which is an
affective attritute and cogritive style, essentially a cognitive
characteristic . Such a link may provide a good basis for a
better understanding of the interrelatedness and functioning
of other affective and cognitive variables which enter into

educational practices,
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Murthermore, confirmation of the affective nature of
cognitive styles and the establishment of a relationship
between cognitive style and modes of teaching might help not
only to improve teaching and learning gemerally but also to
facilitate the teaching of science affects, a task that has

repained intractably difficult,

1.4 Basic Assumptions

The following assumptions underlie the study:

1. Subjects would understand each item in both research
ingtruments, the Physics Cognitive Style Test (PCST) and
the Interest in Physics Inventory (IPI) and would,

therefore, make dependable responses to the items,

2, Science curriculum materials used at the secondary school
level in Nigeria (the CESAC and WAEC science curricula) are
more favourably disposed to the nurture of the Recall (R) and
Principles (P) cognitive styles, This assumption is intended
to control the influence of curriculum materials as
extreneous variables on the experimental part of the study,
Omoifo (19686) found that the pattems of cognitive styles
for CESAC and non-CESAC chemistry and biology students
were similar with R and P being more dominant than A and Q,

In addition Omoifo found that the pattems of cognitive
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styles implicit in the curriculum materials were R« P =~ A= Q
and R - P - Q -~ A for chemistry and biology texts respectively,
For both textual materials R and P were more doninant than A and Q
The cognitive style pattems were caongruent with the cognitive
style pattems obtained for the students who used the texts, This
suggests that both the CESAC and nmn~-CESAC curricula were more
oriented towards R and P than towards A and Q and that both
curricula influenced leamers' cognitive styles accordingly,
Omoifo's contention that the students® cognitive style pattem
(with recall as the most daminant) was probably ceused by the
influence of "the nature of the subject matter , . . and not of
the offect of the curriculum material uged" and her subsequent
conclusion that science curriculum materials in the Nigerian
context have minimal effects on the cognitive styles of the
students have been criticized in the present study (See 2.4.3;

pp. 69 - 72).

A recall-oriented cognitive style is agssociated with the direct
exposition/lecture mode of teaching, Evidence from research
studies show that the expository method of inatruction is
predominantly employed in Nigerian (science) classrooms (Agwari,
1978; Shaibu, 1979). The reported dominance of the recell
cognitive style among science leamers in Nigeria (Shuaibu and
Ogunsola, 1983; Joe, 1983; Okebukola, 1984/85 and Omoifo, 1986)
suggests a generative relationship between the teacher lecturing

mode of instruction and the recall cognitive style,
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4, A relationship between cognitive style and interest might
throw more light into the affective nature of cognitive
styles which was originally suggested by Payette (1967)
and confirmed recently by Ogunsola-Bandele (1987) and
Slmaibu (1988).

Se If cognitive style is related to interest, then mode of
instruction might have an effect on interest if it has
an effect on cognitive siyle,

6 A major prospect of cognitive style classification lies
in its potential and promise to assist ing

(i) the improvement of the quality of science teackers
prepared through teacher education programmes, and

(ii) raising the quality of teaching and leaming in
science classrooms, This potential, if it is real,
can be tapped through empirical investigations of
the type of the present study.

Te "Cognitive style" and "interest" are leamed and leamable
attributes rather than fixed characters and are, therefore,

nurturable and modifiable through teach:lng;

1.5  Eypotheses

In attempt to seek answers to the research questions of

the present study, the following hypotheses were tested:



Hypothesis 1

1{a) There is no significent difference in the cognitive
styles of the four groups of physics students in the experimental
design using Heath's (1964) four-mode dimension ({Recall,

Principles, Application and Questioning) of cognitive style,

1(b) There is no significant difference in the physics
interecsts of the four graups of students in the experimental
design using the three-dimensional model (Topic, Activity and
Motive) of interest proposed by Gardner (1985) and recently

anployed by Haussler (1987) and Gardner and Tamir (1989).

Dypothesig 2

2(a) There are no significant differences in cognitive styles

between male and female students who participated in the study,

2(b) There are no significant differences in physics interests

between male and female students who participated in the study.

lypothesis 3

3(a) There are no significant differences in cognitive style

between students of different ages who participated in the study,

3(b) ‘There are no significant differences in physics interests

between students of different ages who participated in the study,



Iypothesis 4

4(a) Students in the four groups of the experimental design
who aspire to different careers in science and techmology do

not exhibit significantly different cognitive styles,

4(b) Students in the four groups of the experimental design
who aspire to different careers in science and teclmology do not

exhibit significantly different physics interests,

Hypothosis 5

There is no significant relationship between studemts’
physics cognitive styles as neasured by the PCST and their

physics interests as measured by the IPI,

Iypotheais 6

The teacher-directed discussion method of teaching
(the experimental treatment) has no significant effect on the

cognitive style distributin of the subjects,

Lypothesis 7

The teacher-directed discussion method of teaching
(the experimental treatment) has no significant effects on

the interest profiles of the subjects.



Chapter 2

REVIE# OF RELATED LITERATURE
2.1 Introduction

The present study is intended to examine the relationship
between cognitive style and interest profiles of physics students
and the effect of a selected method of teaching {the teacher-
directed discussion method) on the two {ypes of protiles. A
congiderable emount of research has been carried out worid-wide
on students' interests and cognitive styles in science, This is
evidenced by the amount of published reports available in the
literature in science education. In gpite of this global
picture, only & limited number of research studies in these two
areas hags been reported in Nigeria in the field of science
education, The specific area of physics has generally received
the least at{:emtion on & global bagis. |

Reports located outside Nigeria [no‘tablir.the Unit.ed 3tates,
Barope and Augtralia} are rather scanty when compared with what
is available in the Same places in other science subject arcas.

In this chapter the literature related to the present
study is reviewed. The literature review has been organised

wmder the tollowing headings:

1. The concepts of interests, cognitive style and cognitive
.I;ret‘erence [meanings and significances); o

2. The multidimensionality of interest and cogmitive style;

e i‘he relationship of interest and cognitive style with

gome educational variables;

29
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4, The effect of instruction on interest and cognitive style;
De lﬁethoda or procedures uged by other researchers in
studying interests and cognitive styles in sciece;

b, The teacher-directed discussion method of teaching.

2,2 Meanings and Significances of Interest,
Cognitive Style and Cognitive Preference

2,2,1 Interest Concept

Interest is an atfective attribute and a subconcept of that
fanily of affective characteristics called attitude. Some of the
definitions of interest given by Chambers (1972) in the Chambers
Twentieth Century Dictionary include: advantage, benefit, concem,
importance; a Btaté of engaged attention and curiosity or a
disposition towards such a state, Thus interest implies some
element of gain, favour, regard, value, excitement or delight in
gsomething, It describes a predilection to attend to an opject
organism or event or to engage in some particular activities in
preterence to others.

Gapdner and Tamir (1989) have stated that:

The term "interest™ usually refers to a
preference to engage in same types of
activities rather than others, An interest
may be regarded as a highly specific {ype of
attitudez When we are interested in a
particular phenomenon or activity, we are
favourably inclined to attend to it and give
time to it.

Interest provides a strong motivation to leam especially
when the individual in question considers the interest object

to be of benetit or advantage to him (Shane, 19%7/; Hurlock, 1972).
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The close relationship betweem interest and motivation largely
infomed the efforts of educators in the past to cultivate
students' interests (including science interests) and this was
largely instigated by John Dewey (Super, 1960). As long as
an individual finds an activity emjoyable or satisfwing, his
interest in it remains high,

Gardner and Khoo Siek Toon (1988) and CGardner and Tapmir
(19589) have, however, pointed out that attitudinal temms such as
'enjoyment' and 'satisfaction' are closely associated and of ten
correlated with interest but are not necessarily synonymous
with it, The authors further explain that a person may enjoy
a meal without being interested in it, or may dislike a meal
but still display sufficient interest in it by asking about the
recipe. A person may also be interested in issues towards which
he “as a negative attitude (racism, corruption, child abuse,

nuclear warfare), The person's interest in such a situation

reflects a positive attitude towards learmning about the issue

even though he holds a negative attitude to the issue itself,

Thus interest in something does not necessarily imply a liking

for that thing. Indeed the person who asks for the recipe

of a meal he dislikes may b2 merely driven by sheer curiousty

to find out the ingredients which have been used in preparing

such an 'unpleasant' meal, Interest could, therefore, be positive
or negative or rather (to be more correct) interest could be

gcencrated by a positive or negative attitude towards something.
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GCardner and Temir heve in addition pointed out that
interest can be regarded as either a trait (predisposition) or
a state (emotional feeling), Whemn, for example, it is said
that an individual is interested in physics, this is not meant
to imply that the individual demonstrates this inferest
24 hours a day. A predisposition, bebavioural intention or
trait of the individual is merely implied. On the othcr hand
if it is said that an individual is displaying an interest in
physics, it implies that the student is currently doing
something (i.e., engaged in an observable activity) in a manner
wihich indicates the presence of a positive feeling, This is a
description of current behaviour or state,

Krathwohl et al (1960) conceptualised the tem "interest
in scimce" as denoting a range of meanings that extends from
positive feelings towards science to complete absorption in
scientific enquiry., In this study interest is defined as a pre-
disposition or state of an individual which enables him to attend
to a particular object, event, phenomenon or activity in

preference to others,

2.2.2 Cogpitive Style Concept

Cognitive style is an aspect of individual or personality
differemce, It is both a psychological and an educational
character which is useful for classifying or differentiating

between individuals with respect to the kind of approach they
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adopt to problems and leaming tasks, The investigation of

the camcept of cognitive style originally started with attempts
to explain individual differences as personality variables
(Williams, 1975:62).

Cognitive styles have been conceptualised and defined in
various ways, According to Field and Cropley (1969) cognitive
styles are "the ways in which an individual'a cognitive
functi ning and organisation appear to be characterised by
idiogyncratic consistencies"., Kogan (1971) defined cognitive
style as "individual variation in modes of perceiving,
remenbering and thinking, or as distinctive ways of apprehending,
storing, transformming and utilising information". Kempa md
Dube (1973b) see cognitive styles as "characteristic modes in
which individuals can attend to infommation or tasks presented
to them", This suggests that cognitive styles are learning

styles,

Witkin (1973) perceived cognitive styles as characteristic
modes of functioning which people show throughcut their
perceptual and intellectual activitics in a highly consistent
and pervasive way, Williams (1975) who elso viewed cognitive
styles as "preferences™ defined them as "the characteristic wagy
in which persons prefer to conceptualize and organise the
stimilus world"™, Pringle and Morgan (1978) in their owm
definition stated that "cognitive style reflects a characteristic
and consistent mode of cognitive functioning exhibited by the

lcamer in accommodating intellectual and perceptual experiences".



From the aforestated definitions it would appear that
there is hardly any disagreement among researchers with regard
to the way in which cognitive style is conceptualised. Clearly
there is a gemeral assumption that individuals differ in the
ways in which they deal with or attend to a problem, a
situation, learning task or information which is presented to
them., The way a persa deals with or attends to such a problem,

situation or task is a function of his "cognitive stylev,
Dealing with or attending to the situation, infomation or task
involves such activities as thinking, perceiving, conceptualizing,
leaming, remembering, apprrehending, storing, organizing,
utilizing, presenting, teaching and so on., Cognitive style is,
therefore, a concept that entails a wide range of perceptual
and intellectual activities,

This probably explains the reasoning behind a few unique
definitions that have also appeared in the literature, TFor
example, Broverman (1964) stated that "cognitive styles have
been conceptualized as relationships between abilities within
individuals™ while Smaibu and Ogunsola (1983) defined cognitive
style in science as "the mode of presentation of science
in{ormation which an individual student would find it easiest
to remember”, Kagan, Moss and Sigel (1963) also defined
cognitive styles as "stable individual preferences in mode of
perceptual organization and cmceptual categorization of the

extemal environment"®,
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Brovermen's definition when viewed against that of Kagan
et al raises the question whether cognitive styles are
mpreferences” or "abilities". Gardner (1963) claims that the
distinction between cognitive style as preference and cognitive
style as ability may be largely artificial although his own
writings are more casistent with the preference interpretation,
#illiams (1975:61) bas, however, argued that:" since numbers of
writers have recognised the presence of cognitive styles in many
different forms of behaviour, it seems more meaningful to
conceptualize cognitive styles as stable preferences which
manifest themselves in and affect abilities, rather than as
abilities themselves,” The definitim by Kagan and his
nsgociates also introduces the idea of "stability" into the
cognitive style concept. There is research evidence which tends
to su;port the view that cognitive style is a stable phenomenon,
On the other hand some evidence exists also which lends support
to the suggestim that cognitive styles are unstable. The
question of the stability of cognitive styles is discussed in
greater detail in section 2,4 of this report.

Shuaibu and Cgunsola's definitian is strictly operational
with particular reference to their study. In it, however, the
authors have implicitly asserted the equivalence of cognitive
styles and learning styles and also restated the presumed close
relationship between leaming modes and teaching modes, Most

rescarchers are agreed that cognitive styles and leaming styles



are synonymous and assume that there is a close relation
between leaming styles and teaching styles. Learming style
has been defined as an individual's preferred mode of
problem-solving, thinking or learning (Adeyanju, 1985).

In science education, interest in the idemtification,
classification and measurement of cognitive styles centres on
their potential value for educational practice. Kempa and

pube (1973) identified two such values as;

First, the knowledge of such styles may provide a
basis for adjusting instructimal strategies to
the leaming characteristics of individuals,
Second, cognitive styles may be seen as parameters
additional to the conventional cognitive and
affective measures, to be cangidered in the
assessment of an individual's intellectual
performance or in the cvaluation of educational
process,

Messick (1970) had earlier suggested that cognitive styles
"promise to provide a more complete and effective characterisation
of the student than could be obtained fram intellectual tests
alone", Other prospects of cognitive styles and cognitive style
rescarch such as the possibility of "cognitive matching",
provision of new bases for formulating cbjectives for new
scicnce courses and the establishment of clear relationships
with other variables have been recognised and outlined {Tunt,
1970; Oyedum,1982),

It should be pointed out that the use of the tem "cognitive
style" is not uniform, Other terms which are also uced

synonymously to cognitive styles include "cognitive system



principles® (Holzman and Klein, 1954), "cognitive variables"
(Pettigrew, 1958), "cognitive control™ (Gardner, 1959 and 1960),
"thinking or intellectual styles” (Heath, 1964; Wallach, 1965),
"leaming styles" (Hudson, 1966; Cropley, 1967; Keefe, 1979) and
"leaming strategies" (Brunner et al, 1965; Pask, 1976).
Differences may exist in the nature and number of specific
constructs identified by proponents under each of these

labels but the cmstrcts described by each temm are difterent

types of cognitive style.

2.2.% Cognitive Pr

The term "cognitive preferences™ with its associated
congtruct and test instruments was created by Heath (1964) in
attempt to measure not "whether the student can identify correct
or incorrect infomation, but rather what he is likely to do
with information intellectually"™, Since then numerous research
studies based on cognitive preferences in science have been
conducted in different cantexts using the so called Cognitive
Preference Test (CPT). From the reports of these studies, two
major views of cognitive preferences have emerged in the
literature,

One school of thought, notable among whom is Pinchas Tamir
of the Hebrew University, Jerusalem, perceives cognitive
preference as a type or class of cognitive style (Taair, 1975,

1981, 1982, 1983, 1985; Tamir and Kempa, 1977; Tamir et al, 1982;



McHaught, 1982; Okebukola, 1984/85 and Okebukola and Jegede,
1968), Some of these authors in their writings frequently use
the expression "cognitive preference styles" in place of
"cosnitive preferences”. To them cognitive preferences represent

a subset of the universal set of cognitive styles; i.e. a class
of cognitive styles.

A second school of thought among whom are Heath (1964),
Kempa and Dube (1973), Ogunsola (1981), Smaibu and Ogunsola
(1983), Ogunsola~Bandele (1987), Shuaibu (1988) anl 3maibu and
Ocunsola-Bandele (1988) conceptualise cognitive preference as
an intermal unseen factor which influences the overt exhibition
of cognitive style, Ogunsola (1981, 1987) accepted Xozan's
(1971) definition of cognitive style as "individual variation in
modes of perceiving, remembering, and thinking, or as distinctive
uays of apprehending, storing, transfoming and utilizing
information" but defined cognitive preference as the internal
unseen mode of an individual that leads to exhibiting the
cognitive style which can be seen externally i.e, it is the
underlying intemal factor in the exhibition of a cognitive
style”. In the same vein Shuaibu and Ogunsola (1983:102)
degseribed cognitive style as "the demonstrable manifestation of
a cognitive preference". Thig suggests that copgnitive style
may be cansidered to be an outward (extemal) manifestation of
an invard (intemal) disposition called cognitive preference,

Interestingly most authors from within and outside both
schools of thought apparently assume the equivalence of cogmitive

astyles and cognitive preferences and in their writings tand to
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use the two terminologies interchangeably. They also accept
the use of Cognitive Preference Tests, originally designed by
Heath (1964) for measuring this cognitive style, This may not
be surprising but rather suggests that the two views deacribed
above complement rather tham oppose each other, For how else
should the apparent consensus among researchers about the
equivalence of cognitive styles and cognitive preferences be
logically explained?

However, a careful cansideration of the issues involved
seems to indicate that the situation is far froa being
satisfactory and a clarification of conceptims sems to
recormend itself. Some of the questions which are raised in

this regard are:

(i) Is the tem "cognitive preferences" suitable for
describing ™modes of attending to the subject matter
of a course™

(ii) Are "cognitive styles" and "cognitive preferences"
really equivalent?

(iii) "hat does a Cognitive Preferance Test actually measure?

¥ith respect to the first question, it would appear that the
termm "cognitive preferences" used by Heath to describe "modes of
attending to the subject matter of a course" is a misnomer! If
cognitive preference is a type of cognitive style, then it is
merely a smaller class of a larger family, Furthcruore, its
nanifestation must be influenced by an intemal unsean factor

nowm as "cosnitive preference™, It, therefaore, sounds not only



tautological but also superfluous to employ tue temm

"cognitive preferences" in describing a class of cognitive
styles, Indeed quite a few types or dimensions of cognitive
style are already known: field-dependence versus field-
independence, levelling versus sharpening, reflectivity versus
impulsivity, serialists versus holists, focussers versus
scanners, and breadth of categorization among others, It would
scen that each of these knowm cognitive style types is associated
with an underlying intemal tactor (cognitive preference) in its

overt manifestation, If this is the case, it would then seem

illogical to use the term "cognitive preference™ to describe a
dinension of cognitive style, and then subsequently to talk of
a "cognitive preference style".

It would seea that the concept of cognitive preference
gtands begide but not necessarily within the cognitive style
concept. The two cancepts are closely related but probably not
identical, It is the view of this researcher that Heath's
"nodes of attending to the subject matter of a course" constitute
a class of cogmitive styles and may be called Heath's cognitive
styles or Heath's cognitive style model, Using the expression
"cognitive preterences" to describe this dimension of cognitive
s‘:t;yj.e appears mappmpﬁata and has apparently created
conceptual problems with regard to cognitive siyles and cognitive
preferences. In particular it has inhibited the nurture of a

holistic view of each of these two concepis especially the
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cognitive preference cancept. As Brosn (1975) has already
pointed out, more studies are needed to facilitate the
understanding of the true nature of cognitive preferences but
this time not merely with respect to Heath's "modes of attending
to the subject matter of a course" specifically but in relation
to tae concept of cognitive styles in gemeral,

Hdowever, it could also be argued that the temm "information
processing mode"™ is equally not unique and suitable for
describing Heath's modes of attending to the subject matter of
a course, The argument would be that almost every cognitive
style is in reality a mode of processing information, 3uch a
contention would be right., In fact, Xempa and Dube (1973)
defined cognitive style as "characteristic modes in which
individuals can attend to information or tasks presented to
them". The field-dependence-independence cognitive style has
bemn described as "two contrasting modes of information
processing" (Babalola, 1979).

This perhaps makes one appreciate Heath's probleam in
choosing a suitable label or terminology for his cognitive
atyle dimangion, 1t also means that finding such a suitable
label, which is necessary in order to clarify the cogitive
style and cognitive preference concepts, is a problem which
rescarchers and theorists interested in this field will have to
solve, Perhaps, and until such a label is found, it might be
more aprropriate to refer to these modes of attending to the

subject matter of a course (recall, principles, application and
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critical questioning) simply as Heath's cognitive style model,
Heath's cognitive style dimension or Heath's information

processing modes rather than as '"cognitive preferences'.

If the contention of wrong use of nomenclature to describe
modes of attending to the subject matter of a course is acceptable,
then the remaining two questions are easily answered,

Concerning the equivalence of cognitive styles and cognitive
prefercnces it may be argued that since cognitive preferences
have been interpreted as the "intcrmal factors in the exhibition
of cognitive styles", they cannot be equivalent to copgnitive
styles. The two concepts would seem to stand beside each other,

closely related but not necessarily identical,

However, what Heath (1964) erroneously described as
"cognitive preferences" but which in reality are demonstrable
modes of attending to information or modes of processing
information actually constitute a class of cognitive styles,
This, therefore, implies that these information processing modes
or information processing styles are equivalent to cognitive
styles but only in the sense and to the extent that the part
may be equivalent to the whole. 1In other words, Heath's four
information processing modes (recall, principles, application and
critical questioning) are no more equivalent to cognitive styles
than "mangoes are equivalent to fruits" or 'cows equivalent to
mammal s™:

The third and last question concerns what a Cognitive
Preference Test (CPT) actually measures. Following the

aforestated srgpuments, it may be furtker submitted that what
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has until now been known as Cognitive Preference Test should
in reality be called Cognitive Style Test (to use a rather
gemeral term) or Heath's Cognitive Style Test (to use a
more specific term)., The former is in recognition of the fact
that the instrument is measuring cognitive styles while the
latter merely specifies the type of cognitive styles the
ingtrument is measuring, namely, Heath's model of cognitive styles.
The thesis in this study is that Heath's type of instrument measures
what are overtly expressed (cognitive styles) and not necessarily
what lurks undemeath (cognitive preferences) whose true nature
is probably not yet grasped, In fact some researchers seem to
h:ove recognised this truism: Ogunsola (1981, 1987) and Shuaibu
and Ogunsola (1983) used Heath's type of instrument to study the
cognitive styles of chemistry students, The authors called the
40-item chemistry instrument Ogunscla Cognitive Style Test
(0CST) and throughout the bodies of the three reports made it
clear that they were measuring cognitive styles and not cognitive
preferences,

In the present study cognitive preferences are
conceptualised as unseen internal modes which influence the
overt manifestations of cognitive styles, Heath's (1964) famous
four modes of attending to the subject matter of a caurse, on
the other hand, are perceived as a distinct model or dimension

of cognitive styles,






