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SUMMARY OF THESIS

A survey is made of the literature relating to a number of
dimensions of cognitive style, from which it is concluded

that cognitive style has a strong theoretical vpotential as

a predictor of academic performance. It is also noted that
there have been few attempts to relate cognitive style to
academic performance, and that these have met with limited
success. On thelassumption that theories of individual
differences should be congruent with theories of general
functioning, an examination is made of the model of cognition
presupposed by dimensions of cognitive style. A central
feature of this model is the distinction between cognitive
content and cognitive structure. The origins of this
distinction are traced back to the normative and experimental
or quasi-experimental characteristics of research in
psychology. The validity of the distinction is examined with
reference to modern research findings, and the conclusion is
drawn that the normative experimental method is an increasingly
inappropriate tool of research when applied to higher levels of
cognitive functioning, as it cannot handle subject idiosyncracy
or patterns of interaction. An examination of the
presuppositions of educational research leads to the complemen-
tary concluéion that the research methods imply an over-
simplified model of the educational situation, Two empirical
studies are reported : (1) An experiment using conventional
cognitive style dimensions as predictors of performance under
two teaching methods (2) An attempt to vredict individual
differences in overall academic performance by means of a

research technique which uses a questionnaire,'intra—individual

scoring, and an analysis of patterns of responses, and which



attempts to take some account of subject idiosyncracy. The

implifications of these studies for further research are noted.
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CHAPTER I°

THE SCOPE OF THE STUDY

The study of cognitive style is of relatively recent origin,
developing out of the American cognitive tradition of the
late 1940's and early 1950's : it was one symptom of the
resurgence of interest in '"the mind", "cognition" and other
intervening variables, concepts which had been almost ignored
for thirty years as a result of the influence of Behaviourism
and Positivism.

As with other tovic areas in psychology, it islnot possible
to define cognitive style in any categorical way, and the

borders with neighbouring phenomena are blurred or imprecise,
and change with fashions in theory and definition.
Nevertheless, cognitive style is clearly something to do with
cognition, and it is clearly something to do with individual
differences. Let us therefore take as a point of departure
the following definition:

"Cognitive styles are individual differences in
cognitive functioning."

Were this definition subjected to public discussion it would
undoubtedly be criticised for over-inclusion rather than
over-exclusion. This definition would classify the large
folume of research into intelligence and ability as aspects
of cognitive style, whereas researchers into cognitive style
would not consider this to be their domain. Warr (1970)
suggests that studies of cognitive abilities are concerned
with how well a verson can think, whereas studies of cognitive
styles are concerned with how a person habitually does think.
This seems a valid distinction when anplied to the scaling

and measurement of individual cognitive abilities, but is



perhavs less convincing when applied to research into the
nature of cognitive abilities, and into biases between one
ability and another within the same person. Thus studies of
the nature of intelligent functioning (as c.ompared with instinct
or habit) are equally a part of '"cognitive ability" and
"cognitive style'. The same can be said for the study of
intelligent functioning vis-a-vis creative ability : it would
seem inappropriate to classify studies of creativity and
intelligence as "cognitive ability", but studies of the
conjunction of the two in one person (convérgent vs. divergent
thinking) as '"cognitive style".
Furthermore, the definition of "cognitive style", above, would
lead one to include some aspects of personality under the
rubric of "Cognitive stylem". Indeed, Warr (1970) names his
useful collection of readings in cognitive style "Thought and
Personality". Personality is at least vartly the study of
individualy differences in response to the social environment,
and, if a cognitive theorist, one would assume that such
responses are mediated by knowledge, models, or cognitive
structures, representing the social environment. The
relationship is clear; Warr (1970) admits this relationship,
but points out the distinction between content and structure,
a distinction which partly separates the two topic areas.
Much of the work on personality has dealt with what a person
thinks, wants or feels, whereas cognitive style is usually
concerned with how a pérson thinks, wants, or feels. This,
Warr points out, would distinguish between authoritarianism,
which deals with content and is thus a personality variable,

and dogmatism, which is structural and hence a cognitive style

variable. This distinction is only partial though: other
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views of personality, such as Allport's (1961) concept of
the personality as an organic totality, and the organising
factor which makes the pattern of hablit, experience, and
inherited characteristics a unigue but holistic vperson; this
type of conceot is clearly structure as much as content.
Furthermore, although the writer recognises that cognitive
style research has been primarily into the way a person
thinks, Chapter 4 will argue that the content/structure
distinction is inappropriate and misleading when applied to
cognition. Without attempting to prejudge that argument
here, therefore, the distinction must be rejected as part of
the definition of cognitive style.
Warr (1970), himself, offers no definition of cognitive style,
perhaps wisely. And indeed, the writer has only found two
earlier definitions. Crovley (1967) defines it as "the
characteristic way in which an individual goes about taking
in information from the world". This definition is clearly
based on the information processing tradition, and in its
parent the empiricist tradition. It strongly, perhaps even
exclusively, emphasises the perceptual basis of cognitive
style. As such it fits the early studies into perceptuél
style (field devendence) and categorising style (cognitive
complexity) very well. It is less approopriate to styles
which are more at the motor end of things, such as
reflection-vs-impulsivity, which deals with speed of cognitive
response, and convergent-vs-divergent thinking, which deals
with type of processing. For this reason, it will not be

adopted here.

CGardner, Holzman, XKlein, Linton and Spence (1959) define the



earlier and similar concept of "cognitive control"M as
"dimensions of individual difference in cognitive structures
that mediate the expression of particular intentions when a
person is confronted with particular classes of stimulus
conditions." This definition clearly involves "individual
differences in cognitive functioning", but makes additional
restrictions as to the set of phenomena considered. In
particular, the phrase about "particular intention.........
with particular classes of stimulus condition" appears to
imply that cognitive controls are at least partly context-
bound. The writer would not argue with this implication,
which, however, is apparently dissonant with the maintenance
of the structure-content distinction in the definition. In
any case, the appropriateness of .the content-structure
distinction has not yet been argued here, and it would be
unwise to include in the definition an unnecessary assumption.
A second restriction is that cognitive controls are "dimensions
of individual difference", Here again, it would seem unwise
to specify that the tools of analysis be dimensions until the
predictive power of other forms of hypothetical construct have
been investigated. The "type", the "schema" and "habit
Hierafchy" are three such constructs which spring to mind, and
which have not been used in the context of modern taxonomic
techniques.

The provisional definition in terms of "individual differences
in cognitive functioning" will therefore be left standing. It
is true that it is over-inclusive, but in the present state of
theoretical ignorance, the plea is made that over-exclusion is
a greater sin than over-inclusion. Over-exclusion is liable

to cause distortion of theoretical concepts and interpretations



of resﬁlts, wnereas over-inclusion merely makes it
difficult to delineate a thesis or study.
In the absence of theoretical distinction, the present
thesis will rely on empirical delineation. The first aim
of the study was to examine the predictive potential of
cognitive style variables in the higher education situation.
The initial task was therefore to build up a battery of
cognitive style tests. The battery should obviously
include the most well-known and heavily researched tests,
but should also be varied in its sampling of cognition and
should avoid_duplication of similar tests. It should
have a high a priori chance of obtaining significance, as
insignificant results in the social sciences may be equally
due to unwanted and uncontrolled variance as to lack of
experimental variance. Finally, the battery should not
be too time-consuming, as it is usually impractical to test
students for much more than three hours. Fortunately,
cognitive style tests do not tend to be long, so a three-

hour battery can include eight to ten tests.

Thus a preliminary survey of the literature was made, and a
battery of tests was selected as follovs:

1. Cognitive complexity, cognitive differentiation and
authoritarianism have all been widely researched, and are of
major importance as cognitive style dimensions. Measures of
these dimensions were therefore included.

2 In an attempt to sample a wide variety of cognitive
phenomena, the lesser known dimensions of strong-vs-weak
automatisation, and convergent-vs-divergent thinking were

included. An additional factor in the selection of the latter

was that I.Q. is one of the component scores: as the predictive



power of intelligence in higher education has been well
researched, this measure provides a good point on which

to anchor any results. Because of the need for variety,
and its converse, the need to avoid duplication of similar
tests, a measure of dogmatism, which is similar to
authoritarianism, was not included.

B Tests which lacked a priori predictive potential, or
theoretical clarity were excluded. Hence equivalence

range and category width, although reviewed briefly, have
not been used as predictors. Hence also repression-vs=-
sensitisation, although mentioned in the text in view of

its relevance to cognitive defences, was excluded from the
battery.

The review of cognitive style literature has also followed
this rétionale, and aims to be an exploration of the
theoretical nature, and the predictive potential to education,
of the above cognitive style dimensions. The attempt has
been made to cover the width of cognitive style dimensions
while omitting, for reasons of space, the plethora of little
known scales that have accumulated. Many of these attempt
to measure qualities which are tangential to other qualities
reviewed here.

A second aim of the thesis was to examine the nature of
cognitive style. This was a vague aim, which has been
interpretgd in terms of the nature of the analytical concepts
of cognitive style. An examination of these has led back
to the analytic concepts of general cognitive functioning,
and to the research methods used in investigating these
phenomena. Such an examination clearly cannot be both

deep and broad, and it was thought that in this case deep is



better than broad. The attempt is therefore made to
examine some of the presuppositions of research into
cognition and cognitive style, and to take this to the
maximum depth encompassed by psychology: no attempt is
made to go into the philosophical issues which arise. In
lieu of a broad approach, the analytic concepts are
examined ip the context of three M"isolated" topics:
perception, memory, and higher cognitive functioning. The
literature survey here is obviously even more arbitrary,
and dependent on the biases and limited experience of the
writer. It is to be hoped that the resulting arguments
and the resulting conclusions are not jeopardised as a
result..

Finally, the empirical ;ection gives a report of the two
empirical studies performed, and discusses their implicafions

for the orior theoretical analysis, and for further research.



CHAPTER 2

COGNITIVE COMPLEXITY AND COGNITIVE DIFFERENTIATION

The complexity of the cognitive system is a concept which
underlies a variety of cognitive sfyle dimensions. Besides
a dimension which is usually called cognitive complexity,
and which is measured by Bieri's (1955) Modified Role
Construct Repertory Test (Mod RCRT), the dimension of
concreteness vs.abstractness (Harvey, Hunt, and Schroder,
1961) is theoretically almost identical. The concept is
also embodied in Witkin's dimension of field-devpendence
vs.field independence (later generalised and renamed

articulated vs.global functioning), and is related to
authoritarianism (Adorno, Frenkel-Brunswick, Levinson and
Sanford, 1950), dogmatism (Rokeach, 1960), equivalence
range (Gardner, 1953) and category width (Pettigrew, 1958),
although these styles originated in the study of other
phenomena. The two approaches to cognitive complexity,
and the field dependence dimension, are the styles which
have been most thoroughly researched, and they are considered
in this chapter.

2:1 The Presuvpposed Cognitive System

The dimensions discussed in this chapter have been developed
from a variety of views of cognition. However, they all
originate in the American cognitive tradition of the early
1950' s. Lewin, 1936, Kelley, 1955, Werner, 1940). And
deépite minor theoretical differences, theré is clear
agreement on some asvects of cognition:

1. It is vossible to make a valid distinction between the

structure of cognition and the content of cognition. Bieri,

Atkins, Lobeck, Miller and Trivodi (1966) state:
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"First cognitive structures refer to organised systems whose
properties are dependent upon the inter-relations of the
various elements in a given systen. Second, knowledge of
cognitive structure implies that predictions can be made of
the way in which the person copes with his environment."
Scott (1963) further amvlifies this, and suggests that the
concern for cognitive structure is based on a number of
assumptions:
p The content of experience is organised into structural
assemblies from which any element of content derives its
significance.
2 The way in which any new experience is reviewed,
processed, and interpreted depends on the capabilities and
characteristics of the pre-existing cognitive structure into
which it is read.
2 While the contents of cognition may be endlessly varied,
structural oroperties can be described in a limited number of
genotfpic terms, thereby permitting a more parsimonious
formulation of psychological nrocesses.
L. The contents of cognition develop from social norms and
other fortuitous experience which cannot be well predicted
from personality theory: they may be widely shared by
different individuals for different reasons and they may
fluctuate markedly within a single individual over time. By
contrast the structure of cognition is regarded as more
enduring, organism-specific, and invariant over situations;
hence structural variables provide a better description of the
person as conceived in most psychological theories".
Scott also voints out that the structure/content distinction

is relative, and depends on the level of analysis of the
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research guestion. Thus although a cognitive structure

is an association of lower order elements, it is also an
elemént within a higher order structure. Ethnocentrism is

a structure vis-a-vis particular beliefs about race and
racial characteristics, but it is also the content within

a higher order structure of authoritarianism.

Cognitive style dimensions are intended to be individual
differences in the structural proverties of cognition.
Theoretically, at least, they are intended to generalise
across different content areas, although in practice, their
range of apvlication is recognised as being limited. In

the writer's view, this discrepancy between the aspiration
level and the achievement level of cognitive style dimensions
is of central theoretical importance, and reflects on the
~validity of the structure/content distinction. The
distinction itself permeates much of psychological thinking
and is a basic and usually unstated assumption in psychological
theories and models. The validity of the distinction? and
its origins in research methodology are examined in Chapter 4.

2e Cognitive Systems can be distinguished in terms of the

degree of differentiation. The term "differentiation" was
first used by French (1947, 1948) in a discussion of
sentiments. It refers to the distinctiveness of an element,
or the amount of separation between one element and another.
Krech and Crutchfield (1948) discussed the "precision!" of an
attitude in terms of its clarity and differentiation, and the
concept is now solidly embedded in cognitive style theory.
Whilst "differentiation" is generally agreed to refer to the

extent to which an individual's cognitive structuring can

distinguish between elements in the "objective" environment,
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there are different overational definitions. Bieri et
al (1966) point out that their measure of cognitive
complexity is a measure of differentiation, but of a
particular sort of differentiation:
",...we are concerned with the differentiation of
dimensions of judgement, rather than with categories,
concepts or regions'".
Bieri's measure of complexity involves a matching procedure
which scores the extent to which the dimensions of judgement
in Kelley's (1955) RCRT are used differentially. ther
measure of complexity include the strength of the first
factor in a non-parametric factor analysis of Kelley's
RCRT (Campbell, 1960), an index of multidimensional
information yield develoved from information theory
(Ulehla, 1961) and another index of information yield based
on an object sorting task (Scott, 1962, 1965). Furthermore,
these normative indices of differentiation should be
distinguished from the internally-referenced measures used
by the phenomenological approaches (Zajonc, 1960).
Research by Wyer (1964) makes the situation more confusing.
He apvlied two measures of differentiation to the same data,
in the domain of verson perception. They were Scott's (1962)
index of information yield and a matching procedure similar to
Bieri's (1955). He found that there was 1little correlation
between them, and that the two measures appeared to be
tapping different things.
In the absence of systematic research on these different
measures of cognitive differentiation, the only conclusion

which is fairly certain is that the concept of differentiation

is insufficiently differentiated. The corollary is that any
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research in this area gives conclusions which are specific
to the particular measures used.

The term "articulation'", in the cognitive style literature,
is often used synonymously with differentiation (see

Scott, 1963).

2 Cognitive Systems can be distinguished in terms of the

extent of integration.

In cognitive theorising, the term integration is used in

much the same way as it is in general language, and like much
of general language, it remains vague. Everybody knows what
is meant by integration, but it is extraordinarily difficult
to define it in precise terms. Perhaps the most commonly
accepted definition refers it to the connectedness between
parts of a structure, or the degree to which a person can

move from one part of the structure to another, as appropriate.
Zajonc (1960) uses a phenomenological method to measure the
dependency of one concept on another, and defines a concept

of 'cognitive unity' as being egual to the sum of the
dependencies in relation to the maximum number of devendencies
possible for a given number of cognitive elements. To the
extent that cognitive elements are considered to be connected
by dependencies, this is as orecise a definition of integration
as will be found. Harvey, Hunt and Schroder (1961) present
the idea of 'Compartmentalisation vs. inter-relatedness' of
structures, a dimension expressing the degree of 'essentialism!
of a concept: this dimension is obviously similar to the
concept of integration. The degree of integration would

also be reflected in the 'centrality' or 'peripherality' of

a concert in a structure, and might be manifested ideationally
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by ego-involvement in beliefs.

What is meant by integration must devend to a large extent on
what is meant by relatedness. Zajonc (1960) means by
relatedness, dependency. Other possibilities are
simiiarities, cognitive consistency, vsycho-logic, and indeed
any criterion which might be specified in a réting scale.

It is to be hoped that different rating criteria reflect
purely operational differences, and will be reducible to more
basic forms of integration. Until fhese can be found, the
concept of integration is inevitably vague and unsatisfactory.
There is not yet any good objective measure of integration.
Zajonc's (1960) procedure, using phenomenological judgements,
is independent of the experimenter's judgement, but makes
heavy demands on the ability of the subject to comprehend
what he is suvvosed to do. In the cognitive style dimensions
below, integration is usually estimated by trained judges on
the basis of vrojective material: although the reported
inter-judge rating reliabilities are quite high, such
experiments demand particular vrocedures to avoid any
possibility of experimenter effect, and the writer has not
been able to find evidence that such vrocedures have been
used in many cases.

However, Wyer (196L) has produced some encouraging findings:
he used two measures of integration in addition to measures
of differentiation, and a number of other variables. One
measure involved a count of the number of sets of attributes
which could be used to infer a concept, and then summing
across the domain. His other measure was based on subject

judgements of devnendency. He. found that the two measures

were significantly and highly correlated (0.66, n = 40). He
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also found that they were positively correlated with the
frequency with which a change of judgement on one dimension
led to a change of judgement in the second, a confirmation of
the construct validity of the measures.

2:2 Cognitive Complexity

Bieri's dimension of cognitive complexity, and Harvey et al's
concreteness/abstractness use different empirical measures,

and embody slight theoretical differences. It is not
vossible to consider them separately, however, as the
predictions that can be deduced from them are almost identical,
and there is insufficient empirical evidence to define them
independently.

2:2:1 Cognitive Complexity-Abstractness/concreteness

The core theory of this approach was elaborated by Harvey,
Hunt and Schroder (1961). They began with an analysis of

the structural variables of cognition, from which they deduced
that the growth of cognition followed certain stages. Depending
on the end point of the growth vrocess, a person was said to
have one of the four basic types of cognitive system,

Systems 1, 2, 3, and L, which varied continuously from
concreteness to abstractness. System 4 is the most abstract.
The four different systems were not intended to be a tyvology
in the strict sense of the word, but rather an operational
categorising of a continuous dimension. Although
differentiation is acknowledged as being a determinant of the
concreteness/abstractness continuum, Harvey et al's main
emphasis is on the degree of integration.

System 1 is the most concrete cognitive system, and its

structures are characterised by compartmentalisation, and by
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a rigid hierarchical integration of parts. Each element is
linked to other elements in a restricted way, with few
alternative paths. This tyve of system is depicted in
figure 2:1. Developmentally it is produced by child-rearing
practices which closely avpproximate the conditioning model
of S-R psychology, with the generation of concepts by trial
and error, the internalisation of values without insight, and
the ritualistic adherence to rules without understanding. It
is characterised by few degrees of freedom and has a low
potential for generating conflict or ambiguity or for resolving
ambiguity by means other than exclusion. Dimensions tend to
be dichotomous rather than finely graded, leading to black/white
classification of the world. One can infer general
behavioural characteristics of repression or denial of conflict-
inducing stimuli, anchoring of behaviour in external conditions,
and a greater generalisation of rules over a certain range (and
greater change when that range is exceeded). Harvey (1967)
suggests that more specific symptoms of this system are '"high
superstition, high religiosity, high absolutism and closedness
of beliefs, high evaluativeness, high positive ties with and
dependence on representatives of institutional authority.......,
high identification with social roles and status positions,

high conventionality and high ethnocentrism'".

System 2 is slightly more abstract than System 1, and the
integration index is only moderately low. There are alternative
paths between items (see figure 2:2) allowing given stimuli to
be classified in different ways according to which rules are
apolied, but there is no higher order apparatus for organising

this variation in interpretations. Developmentally, the system

is a result of blind conditioning' applied inconsgistently; the
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child suffers from a surplus of unpredictable variety which
leaves him with a disorganised diversity of functioning.
This treatment oprovokes a greater abstractness because of
rejection of authority and forced independence, an ability
to appreciate ambiguityland divergent viewpoints but no
capacity to organise these and choose between them. This
system is a psychological vacuum, provelled along by kicking
against the oricks, rather than by purvoseful locomotion.
The behavioural characteristics are a movement away from
absolutism instability, and non-commitment, and there is a
certain rigidity in that when a choice is made, it is held

to stubbornly in the face of environmental pressures.

System 3 has a moderately high integration index (see

figure 2:3) allowing a combination of scheﬁata and a
comparison between choices. Vhere the moderately low
structure is characterised by the emergence of rules for
combining alternatives, the moderately high structure is
characterised by the emergence of rules for identifying

more complex relationships than alteration, and for
organising schemata in relatively independent ways. However,
these rules themselves are still delineated and relatively
rigid. It follows that the system is less deterministic;
even when the individual has made a choice, he is still open
to pressures to change that choice. Abstraction has become
a formal rule of the system. The system is thought to be
the result of over-indulgence by one or more of the parents,
encouraging the child to manipulate the parents rather than
"to explore the world. System 3 individuals, more than the-
representatives of any other system, are concerned with

establishing friendships, intra-group concensus and
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Diagréms 2:1 - 2:4 are taken from Schroder,
Driver, and Streufert (1967).
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dependence relations in order to avert feelings of

helvlessness and social isolation.

System L4 is the most abstract of all the systems (see

fig. 2:4). At this level comparison rules can be further
integrated and varied, allowing for the generation of more
complex structures, and highly abstract inter-relationships.
The imvlications are (1) an increased degree of diversity,
(2) greater discrimination between stimuli within a
dimension, (3) an increased potential for generating patterns
of interactions. This system is said to result from
child-rearing technioues as they are practised in the
All-American home.

This dimension bears strong similarities to authoritarianism
and dogmatism. Both of these are found to correlate with
concreteness/abstractness, and the discrimination of systems
is improved if both measures are used together rather than
independently (White, Alter, and Rardin , 1965: Vhite and
Harvey, 1965).

Concreteness/abstractness is inferrable from behaviour
symptoms as well as cognitive performance, but there are no
reliable objective tests. The tests most usually used in the

research are semi-projective measures, where the subject's
output is rated by the examiners as belonging to one of the
four systems. The "This I bélieva Test" (TIB) is aimed at
eliciting material about the "individﬁal's more central
concepts" (Harvey, 1967), by requiring the subject to complete
a number of sentences which begin "This I believe about.......";
In fact concepts are provided to fill the blanks, rather than

obtaining the individual's central concepts: typically they
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include friendship; the American way of life, guilt,
marriage, myself, religion, sin, majority opinion, people,
compromise, the future, and the past. This material is
scored in terms of their positive and negative orientation
toward the referents, their absolutism, evaluativeness,
multiplicity of alternatives, triteness, and normativeness.
Also used are two other semi-projective measures, the
Sentence Completion Test, and the Paragraph Completion Test.
Harvey (1966) revorts that the "This I believe" test is
fairly reliable, and that the interjudge rating reliabilities
for trained judges was at the level of 0.9 and above on 12
different samples. Also Vannoy (1965) reports that all of
the cognitive complexity tests for which reliabilities have
been published are in the 70's or above. It is regrettable
that the writer can only report reliabilities second-hand,
buf much of the relevant information appears to circulate the
American universities in unpublished form. Many of the
studies are reported only in summary, with experimental
details remaining unoublished. M ternatively,. the information
is recorded in restricted access documents. Thus the only
reference to the Princeton Objective Test of Conceptual
Systems, an objective test of concreteness/abstraction based
on completions to the TIB, is "Schroder, H.M.(196L4): An
Objective test of concentual systems. Social Psychology
Laboratory Library, Princeton University, Princeton,

New Jersey". Inter-library loan requests and personal

enquiries to the authors produced only a further reference

to Schroder, Driver and Streufert (1967), in which there is
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a brief note to the effect that objective tests are inferior
to the projective tests normally used (pp.203-204). This
reporting practice undoubtedly reduces what is often tedious
detail, but is a great hindrance to the development of
reasoned criticism.

2252 Cognitive Complexity

This approach was develooed originally by Bieri (1955), and
its empirical correlates have been demonstrated almost
exclusively in the field of interpersonal perception. It
is grounded in Wernert's (1957) developmental psychology,
which described a growing cognitive system involving
increasing differentiation and articulation of elements,
together with an increasing inter-dependence of these
elements. The approach follows closely Kelley's (1955)
and Lewin's (1951) conceptualising of cognition. Bieri
suggests that the over-all cognitive complexity was two
distinct sub-components, differentiation and integration.
These are sometimes estimated independently, but more often
combined into the single measure. The two sub-comvonents
are assumed to correlate positively. The test most often
used is a modification of Kelley's (1955) RCRT in which the
subject had to rate ten individuals according to 10 prouded
constructs on a 6-voint Likert scale. Kvidence from Tripodi
and Bieri (1963) and Kieferle and Sechrest (1961) suggest
that provided constructs are functionally equivalent to
elicited constructs. The ratings of different individuals
are comvared using a matching procedure, (described in Bieri
et al. 1966 and in Chapter 7 below), which assesses the extent
to which dimensions have been used differentially. The most

simple subject would apply all dimensions identically to all
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individuals and would obtain the maximum score of 450. A
score as low as 100 would indicate a relatively complex
individual.

Estimated sevarately, differentiation is obtained from the
number of dimensions used to judge a cognitive domain: the
greater the number, the greater the differentiation.
Integration is obtained from multi-dimensional scaling
techniaques. These measures are often used inter-changeably
with each other, and with Harvey's measures, an unjustifiable
practice in the light of evidence from Vannoy (1965) which

suggests there is 1little correlation between them.

2:2:3% Empirical Evidence

There has accumulated a vast amount of research on cognitive
complexity. As there is at least one major volume devoted

to the subject, it is obviously imvossible to perform the same
functionlhere. The evidence is reviewed comprehensively in
Bieri et al (1966), Bonarius (1965), Crockett (1965), and
Wiggins (1965). The present review attempts to cover the
major theoretical points, and subsidiary findings which have a
bearing on the relevance of cognitive complexity to education.
A major question is the degree of generality of the dimension.
Is a person who is cognitively complex where interpreting the
weather is concerned, also complex in the domain of sport?

A priori, it seems unlikely. Unless a dedicated nativist,
one would assume that an individual would be more complex in
those areas in which he was experienced. Both approaches to
cognitive complexity claim only limited generality within
particular domains, but even the truth of that claim is
doubtful. Also, field dependence, as will be seen, has

demonstrated considerable generality and is to some extent
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related to cognitive complexity. The guestion is therefore
not an empty one.
The empirical evidence is scarce and equivocal. Bieri and
Blacker (1956) measured cognitive complexity in responses to
the Rorschach, and to the modified RCRT. They found a
moderate vositive correlation between the two, a result which
was not revlicated by Sechrest and Jacksoﬁ (1961). Ulehla
(1961) measured the cognitive complexity of nurses, in dealing
with schizophrenic symptoms, and in defining the nurses' role,
and found a near zero correlation. Scott (unpublished, but
mentioned in Scott, 1963) found no correlation between
estimates of cognitive complexity from concepts relevant to
nations and concepts relevant to people. However, Allard and
Carlson (1963) used three measures of complexity, all on the
Mod RCRT format. The measures varied in thg objects of the
rating procedure, which were either (i) friends, (ii) famous
veovle, or (iii) geometrical designs. They obtained inter-
correlations of between 0.57 and 0.67.
Vannoy (1965) made an extensive factor-analytic study of 20
tests which measured cognitiée complexity or related
theoretical dimencions. He hypothesised that a unitary
cognitive complexity variable should result in a first factor
which extracted a large part of the variance. Using a
varimax factor analysis based on data from 113 male subjects,
8 factors were extracted, the largest accounting for only
2L4.3 ver cent -of the variance. - Furthermore all of the
inter-correlations were at very low levels, as can be seen
from the samvple of the inter-correlation matrix reproduced

in table 2:1. Of particular interest for present purposes,

is the correlation of 0.05 between Bierit's Mod RCRT, and
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Harvey's Sentence Completion Test. Vannoy concluded that
there is little evidence for a dimension of cognitive
complexity, even within the domain of interpersonal
perception, although he noted that different results may be
obtained with a more heterogeneous sample. Vannoy!s
conclusions echoed the view of Gardner and Schoen (1962),
who suggested that cognitive complexity is "grossly

overgenerall,

i 2 3 L 5 6
1
2 -+29
3 ~+20 o 18
L 11 -.06 -.10
5 .05 0L .01 =210
6 .06 -0 -.04 ~38 15

Table 2:1 A sample of the inter-correlation matrix reported
by Vannoy (1965)
1. Mod RCRT - Bieri (1955)
2. Intolerance of trait inconsistency - Steiner (1954)
3 Authoritarianism - ten statements from the original
F scale (Adorno et al. 1950), together with ten
other negatively-valenced statements.
L. Category Width - Pettigrew (1958)
B Sentence completion test - Schroder, Driver, and
Streufert (1967)
6. No. of groups. Modified Scott test - Scott (1962)
The generality of cognitive complexity is also tested
negatively in several experiments designed to investigate

a 'freguency of interaction' hypothesis, i.e. that people

who have a greater exverience of social interactions are
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likely to be more complex with regard to interpersonal
perception. Mayo (unpublished, but reported in Crockett,
1965) measured cognitive complexity in two groups of college
students, and found that fraternity members were more

complex than non-fraternity members. It was reasoned that
those students who were selected for the fraternities were
likely to be more oriented to social interactions. Bieri
and Messerly (1957) found a positive correlation between
cognitive complexity 1n person perception, and extroversion,
and Supnick (1964), in a factorial experiment, found that
subjects used more constructs in judging peers and same-sex
coileagues than in judging older and opposite-sex colleagues.
There was also a significant interaction effect between the
two dimensions, which also supported a freguency of
interaction hyvothesis. These results, while not conclusive,
suggest that the generality of cognitive complexity is likely
to be highly restricted. The difficulty is that as one
cannot know how near or how far apart are two domains or
sub~-domains, one cannot measure the degree of generality.
These results also cast doubt on the assumvtion that the
tests are measuring "structural variables".

One inference from cognitive complexity is that persons high
on the dimension should use a higher number of categories in
judging people and things. They should also be able to draw
a greater number of inferences from a given amount of
information. This hypothesis has been confirmed by

Campbell (1960), who showed that less complex judges were
more likely to classify peovle into a good/bad dischotomy,
than were more complex judges. They were also more likely

to perceive relations amongst their colleagues as balanced
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i.e. mutual likes and dislikes. The hypothesis was further
supvorted in experiments by Carr (1965), and Tripodi and Bieri
(1966). Carr found that abstract subjects as measured by the
Sentence Completion Test, made finer interpersonal
discriminations on Kelley's RCRT. Tripodi and Bieri (1966)
used a task similar to the Thematic Apperception Test (TAT),
in which subjects were recuired to tell stories about
imaginary persons in three different social situations. The
more complex subjeﬁts were found to perceive a significantly
greater amount of inter-personal conflict in the situations
than did the less complex subjects. These results could be
interpreted as showing that complex subjects are simply more
pathological, although if one considers the exveriment in
conjunction with the other reported research, a conclusion
involving the usage of a greater number of stimulus
dimensions is perhaps more plausible.

Finally, Supnick (1964), in the experiment reported in the
above script, found that for both males and females the more
complex subjects provided significantly less univalent
descriptions than did the less complex.

Unfortunately, length of description was not controlled or
taken into account, and it may be that more complex subjects
are simpiy more verbose: this could account for the
experimental results without recourse to any vostulates

about the dimensionality of the cognitive systemn.

In general, the evidence appears to supvort the hypothesis
that persons high in cognitive complexity use a higher number
of categories; and finer dimensions of judgement. One can

also deduce from cognitive complexity theory that persons

will be more accurate in their perceptions of other peovle.
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This hypothesis was tested by Bieri (1955), who had his
subjects fill in the modified RCRT as they thought their
classmates would. He found a low but significant positive
correlation between cognitivé complexity and accuracy of
prediction to their classmates actual responses. Further
analysis of results showed that this greater predictive
accuracy was attributable to the perception of points of
difference rather than points of similarity, the respective
correlates with differences and similarities being 0.35 and
0.02. Furthermore, the more complex subjects recognised
where their classmates would differ from them, whereas the
less complex subjects were more likely to assimilate, and
believe friends to be similar to then.
This result was only partially confirmed by Leventhal (1957).
Leventhal varied the cognitive comnlexity of both the judges
and the judged, and the amount of stimulus information
available. While there was no significant correlation between
cognitive complexity and accuracy, the data demonstrated that
the less complex subject tended to see the other as similar
to himself to a greater extent than the more complex subject.
He also demonstrated that more complex judges differentiated
mbre between the judged. Hoviever, a study by Sechrest and
Jackson (1961), using a large number of measures of both
accuracy of prediction and of cognitive complexity, failed to
obtain significant differences, Finally, a study by Plotnick
(unpublished but renorted in Bieri et al. 1966) suvported the
hypothesis. He asked social work students to judge the
attitude of three patients towards authority, and found that

more comvlex judges predicted the mean attitude toward

authority scores of the three patients in the correct rank
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order, while less complex judges could not discriminate
between two of the three patients.
The evidence on the accuracy of interpersonal perception is
equivocal. Some encouraging results have been found but
final judgement must await research into the defining
conditions of the non-supporting experiments. It is likely
that the hypothesis will need to be further differentiated.
A further hypothesis which has been tested is that persons
high in cognitive complexity will be better able to deal with
cognitive dissonance. This statement is vague and necessarily
so: * methodological difficulties in this area of study mean
that it is not exactly known what is being tested. For
instance, in an experiment where dissonant information is
presented, it might be found that more complex subjects take
the original information and the dissonant information into
account while the less complex subjects only take into account
the latter. - There would be several possible exvlanations for
this: firstly, more complex subjects might be more able to
use abstract structureslin order to resolve any apparent
inconsis?ency and combine both types of information into a
single interpretation. Secondly, it might be that more complex
subjects do not perceive any dissonance as they already possess
this higher order structure. Thirdly, more complex
individuals might be subject to the same amount of dissonance
as less complex individuals, but be constitutionally more able
to toleréte gL Disconance is a hypothetical construct, which
cannot be directly measured, but which must be inferred from the
behaviour which can be construed as reducing it. There have
been attempts to find physiological correlates of dissonance,

such as GSR's (Burdick and Burnes, 1958; Brehm Back and
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Bogdonoff, 1964; Steiner,196L4; Zimbardo and Dworkin, 1964,
Glass, 1968), but none of these are yet reliable.
Furthermore, the basis on which cognitions can be congruent
or dissonant is not at all well defined. In Aronson's (1968)
words, the situation has become "if you want to be sure, ask
Leon™", Dissonance in the experimental situation is svecified
by the experimenter, and the subjects may or may not exverience
it. If they experience it, they may choose to resolve it in
the way orovided for iﬁ the experiment, or they may use
another way. As dissonance can only be inferred from
attempts to reduce it, the measurement of dissonance is a
chancy business, and the testing of the above hypothesis
difficult.
Bearing these methodological problems in mind, there is some
empirical evidence on the subject. Nidorf (1961) showed
that more complex subjects are significantly more likely to
integrate positive and negative valenced attributes of an
unknovm person in a single descrintion.  The less complex
subjects either fail to integrate the attributes or ignore
the attributes of one valence. Crano (1967) found that more
abstract subjects were more diverse and less internally
consistent in reducing conflict created by counternorm
messages. These results are sunported in an experimentlby
Mayo and Crockett (1964) which investigated primacy/recency
effects in attitude change. The subjects were oresented with
a 1list of behaviours, manifested by an unknown other and were
asked to write an impression of that other. This was followed
by a second list and a2 second written imvression. Both lists
were univalent, each containing behaviour of an ovposite

valence: positive and negative were counter-balanced for
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order effects. It was found that less complex subjects
reacted with a substantial recency effect, ignoring the
earlier information. More complex subjects, on the other
hand, tended to use the information from both lists. It
should be noted that Mayo and Crockett's index of cognitive
complexity was the number of verbal constructs produced
rather than the more usual Mod. RCRT.

Leventhal and Singer (1964) used the Mod. RCRT to predict
the resolution of inconsistent information, and got different
results. They ﬁresented information about an unknown other-
that was either positive, negative, or intermediate in
valence, and took a number of judgements from the subjects.
They then presented information of a contrary valence and
repeated the judgements. In view of the large number of
judgements taken, the findings are too complex to revort in
detail, but with respect to the main hyvothesis, they were
non-significant. An interesting side result was that more
complex subjects appeared to search for information related
to inner states such as maladjustment, and less complex
subjects responded more to the surface qualities of
behaviour. If persons of differing cognitive comvlexity do
use different information as the basis for their judgements,
then this factor must obviously be taken into account in
dissonance resolution experiments, The apparent
contradiction between this experiment and the exveriment of
Mayo and Crockett might be the result of differences in
stimulus structure. Neither of these experiments placed a
tight control on the type of information contained in the

vignettes about the other persons. Tripodi and Bieri (1964)
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have performed an exveriment which shows the importance of
this variable. They specified three properties of stimuli
that might relate to the cognitive complexity of the judges.
These were dimensionality of the stimulus, univalent or
ambivalent combinations of stimulus dimensions, and gquantity
of information. These three properties were varied in a
task where subjects had to make judgements of pathology based
on combinations of symptoms. The results showed that as the
stimulus dimensionality increased, there was an increase in
information transmission, and this increment was greatest for
judges who were low in cognitive complexity. This suggests
that less complex judges gain more discriminability with an
increase in dimensionality, whereas the more complex judges
can rely on internal structures rather than stimulus
dimensions. This conclusion is congruent with the results
of Leventhal and Singer (1964), who found that less complex
judges, as compared with more complex judges, increased the
accuracy of their predictions with more information. For
most stimulus conditions, Trinodi and Bieri (1964) found that
more complex judges showed more accurate discrimination than
less complex judges. These results would be congruent with
those of Mayo and Crockett.

Tripodli and Bieri's results seem to provide a rapprochement
between Leventhal and Singer's findings and the findings of
Mayo and Crockett. If this is so, one can say that the
general results appear to support the hypvothesis that more
complex judges are better at resolving cognitive dissonance.
However, the situation apvears to be considerably more
complex than was originally thought, possibly requiring

parameters of the content of the information to be taken



into account.
Some interesting correlates of cognitive complexity are
revealed in a factor analysis of the Princeton Objective
Test of Conceptual Systems (POT), as used by Harvey (see
Harvey, 1967). The statements in the POT were derived
from completions to the TIB, and ratings of these statements
were subjected to factor analysis which revealed seven
independent factors. These factors are as follows:
h Divine Fate Control, manifested in such items
as "there are some things which God will never
permit man to know".
2. Need for consistency.
B Need for structure order. This is reflected
in such items as "I do not like to work on a
problem unless there is a possibility of coming
out with a clear-cut, definite answer™.
L. Distrust of social authority.
B Friendship absolutism.
6. Moral absolutism.
s General pessimism.
Harvey (1966) reports a number of studies which demonstrate
the construct validity of the four conceptual systems. The
method of testing hypotheses is slightly different from many
of the studies reported above. Correlations cannot be used
as the TIB.results only in a categorisation into one of the
four systems. The customary practice is therefore to test
differences in performance between indevendent groups.
Furthermore, subjects are only included in a study when judges

are unanimous in labelling of the subjects! functioning. This
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results in the elimination of approximately 30 per cent
of the subjects. Harvey notes that the remaining 1400

subjects showed the following distribution of scores:

System 1 Most concrete 30 per cent
System 2 15 per cent
System 3 20 per cent
System L Mogst abstract 7 ver cent
Mixtures of two or more systems 28 per cent

As noted above, Harvey's (1966) report of findings is in
summary form only, and the writer has been unable to trace
original research reports. This places undue strain on the
syntax of the summary report: in particular, Harvey sometimes
mentions that observed differences are significant, sometimes
mentions that observed differences in a way which implies that
they are significant, and sometimes mentions observed
differences without reference to statistical significance.
In view of the second category, it is difficult to know whether
Harvey is only revorting significant findings but omitting
tedious repetition, or whether he is reporting all findings.
The writer can therefore only reveat Harvey's report, complete
with ambiguities.
Harvey notes that differences were found between conceptual
systems on the following variables:

1. Intelligence, as measured by the WAIS. The only
differences were on the verbal intelligence and vocabulary
subjects, where systems 2 and 4 scored higher. Imvlication
that differences are significant.

2. Cognitive complexity, measured by a modification of
Kelley's RCRT devised by Campbell (1960). System 4 was the

most complex, followed by systems 3, 2, 1, in descending order.

Significance unmentioned.
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3. Religion. Response to items on religion suggested
that system 1 was most religious, followed by systems 3, 4, 2,
in that order. System 2 individuals, much more than system 4,
vere likely to be actually against religion. Significance
unmentioned.

4. Authoritarianism. F,Scale. System 1 most authoritarian,
followed by systems, 3, 2, 4, resvectively. Significaﬁce
unmentioned.

5. Dogmatism. D-Scale (Rokeach, 1960). System 1 scored
Highest, followed by 2, 3 and 4, in order. Significance
unmentioned.

6. Rigidity. Scale on Rigidity (Gough and Sanford, 1952).
Scores were as follows System 1 #*System 2 System 3 #System 4.
The ¥ markes significant differences.

Harvey also reports (1966) the following exverimental findings:

1. ©System L4 performed significantly better in a concept
formation experiment.

2. In a concept formation exveriment by Felkner and
Harvey (1964), subjects were rated on the redundancy of
information reguested and on the basis for guessing the solutionf
They found that System 1 individuals requested significantly
more redundant information than System 2 and System 4
individuals, and that System L4 were significantly better and
System 1 significantly worse, at using attributes in devising
hypotheses.

3. On the EFT, System 4 individuals scored highest,
followed in order, by Systems 3, 2, 1. "The attainment of the
first three systems was close together and widely separated

from System 4" (Harvey, 1966, p.54). Significance was not

mentioned.
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L. An impression formation experiment, in which subjects

wrote an impression of: first, an individual described by
three positive-valenced adjectives; second, an individual
described by three negative-valenced adjectives; and third

an individual described by all six adjectives. Scored in
terms of ability to ﬁresent an integrated impression, System 4
individuals scored better significantly. The other Systems
scored in the hypothesised order, but the differences were

not significant.

5. The same subjects were asked to list three wishes and
how they might attain themn. They were then asked to combine
these into a super-ordinate wish and say how they would
attain it. Again, scored in terms of degree of integration,
the System's scores were in the predicted order, but the only
significant difference was between System 4 and other Systems.

6. Using a concept attainment task, based on Bruner,
Goodnow, and Austin's (1956) materials, the presentation
method was initially ordered, but was then changed to randon,
thus requiring a change of set on the part of the subjects.
On the first trial under the random presentation condition,
"System 1 individuals took longer, tested more cards, and had
a significantly higher total number of steps in attaining the
concevt". (Harvey, 1966: p.55).

Harvey (1967) also reported the following correlates
of concreteness:

1. A poorer capacity to role-play (Harvey, 1963)
2 The holding of ovinions with greater strength
and certainty that the opinions will not

change over time (Hoffmeister, 1965)

B A lower score on the factor of task orientation
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(Harvey, Reich, and Wyer, 1966)
L. A greater likelihood of accepting false

information if it is attributed to a high

status rather than to a low status

communicator (Harvey, 1964)
Taken together, this list of research findings from Harvey
and his students presents impressive evidence for the
generality of cognitive complexity, with predictions being
verified in the more centrally cognitive processes of
concept attainment and pfoblem solving in addition to person
perception. The findings are doubly impressive when
compared with research on cognitive complexity, as measured
by the Mod. RCRT, where, as detailed above, there is doubtful
generality even within the.domain of person perception. With
this comparison in mind, and with the increased possibility
of experimenter effects which occurs if experimenters score
both the predictor and predicted variables subjectively, it
becomes more than usually desirable to trace the findings
back to the original experimental revorts. Unfortunately,
with the excention of Harvey (1964), all references reported
here from Harvey's (1966) and (1967) articles, are
unpublished Technical Reports, from the University of
Colorado. In the absence of the original experimental
reports, it is one's duty to remain sceptical.
There has been some recent research using concreteness-
abstractness as a predictor of information search behaviour.
The situation typically used is the Tactical War Game, in
which the subject has to make economic, vpolitical and

military decisions about the island of Shambe, which is an

undeveloped island involved in civil strife. The game is
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computer controlled and the subject is fed with a certain
amount of information on which to base his decisions. He
can also request further information. The computer also
feedes back the results of his decisions. The game is
extremely comnlex, and is described in detail in Streufert,_
Kliger, Castore, and Driver, (1967). A number of exveriments
(Sieber and Lanzetta, 1964; Suedfeld and Streufert, 1966;
Streufert, Suedfeld and Driver, 1965) have varied the
information load and have measured both the active, self-
initiated information search and delegated information search
in group situations. The type of question was also
classified as to whether it was a monitoring question, which
dealt with past and ongoing aspects of the game, or an
integrative information question, which dealt with situations
not asked about previously, or future decisions growing out
of previous information. The results of these experiments
showed that there was no difference between subjects of
differing cognitive complexity in the total information
search. However, as the information load was increased, the
information search was decreased, and complex subjects were
less affected than simple subjects. They also found that
more comvlex subjects showed a greater amount of self-initiated
search and a greater number of integrative information
questions than less complex subjects. Karlins and Lamm (1967)
used a variation of this task called the Community Development
Task. The game is similar except for the fact that all
questions involve integrative information. They therefore
measured the total amount of information search and found that

more complex subjects produced more activity than less

complex subjects.
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Streufert and Castore (1971) differentiated the information
presented according to three variables:

1. The information load, as used in previous experiments

2. DNoxity: this was defined as thé proportion of

information which reported failure.
3. Eucity: defined as the proportion of information
indicating success
A1l three variables were manipulated in their experiment.
Dyads were formed that were homogeneous in terms of cognitive
complexity and were requested to play the Tactical War Game.
Seven messages were delivered in a thirty-minute period of
playing and the game consisted of six periods. In the first
period, one message in seven indicated failure, and the rest
indicated success. The proportion of failure messages rose
monotonically to 6/7 in the sixth period.  Streufert and
Castore hypothesised that noxity and information load were
both stresses, and as such should have equal effects on
information search. The results were confusing; they found
that cognitive compolexity did discriminate successfully
between the performance of high complex and low complex

subjects, but while more complex subjects used less delegated
search throughout the.range of noxity as predicted, there were
not significant differences in self-initiated search. These
results are différent from Streufert et al's (1965) findings,
suggesting that information load and noxity cannot be
considered equivalent stresses in determining information
search. Streufert and Castore also measured information
itilisation frequency and information utilisation efficiency,

and predicted that all subjects should increase and then
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decrease on these measures as noxity increased, but that the
curve for more complex subjects should be higher than the
curve for less complex subjects. These results were
confirmed as can be seen in figures 2:5 and 2:6.
The results from these information search experiments might
prove interesting to educational researchers. The problem on
which the subjects are tested is exceedingly complex, and may
have a high external validity. In particular, it appears to
be similar to the type of behaviour which students manifest
when they perform independent study. McLeish (1968) has
suggested that some experiments investigating individuai
differences in reaction to teaching methods have obtained
zero results because any differences in verformance produced
by the experimental variable are entirely overlaid by
independent study, library work, and homework, all of them
outside the experimental situation. If cognitive complexity
can predict information search, and if information search is
analagous to independent study as involved in tertiary
education, then it is possible that cognitive complexity will
orove an effective screening device to be used as an extra
control variable in such educational experiments.
The results also have general theoretical importance: much of
university education is self-initiated rather than directive,
and if cognitive complexity is predicting the self-initiating
aspect rather than the information search aspect, as indeed is
suggested by the results seen above, then cognitive complexity
would seem to be a potentially important variable in our

understanding of the educational situation.
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28 5% 'L Cognitive Differentiation vs. Global Rnctioning

A dimension which bears a remarkable theoretical similarity
to cognitive complexity, and which is possibly centred on
the same underlying variable, is Witkin's differentiated
vs. global functioning. The dimension was originally
called field dependence vs. field independence (Witkin,
Lewis, Hertzman, Machover, leissner, and ¥apner, 1954), and
developed from the interest in individual differences in
perceptioﬁ, which had been stimulated by the New Look
theories of the léte '40s. Originally conceived of as the
extent of dependence on the perceptual frame of reference,
field dependence was quickly found to have other personality
and intellectual correlates. Elliot (1961) suggested that
the focus of research should be shifted from personality to
intellectual functioning, and Witkin, Dyk, Faterson,
Goodenough, and Karv (1962) renamed the dimension as
psychological differentiation, and broadened the underlying
theory. There has probably been more research concernéd
with field dependence than with any two of the other styles
discussed in this thesis. Consequently, what follows can
only be a summary of the more important findings.
The field-indevpendent individual, or the individual with
differentiated functioning, is said to have an "active-
coping" avoroach to the environment. He attempts to master
and re-organise those aspects of the environment which do not
fit in with his needs, he has a striving for independence,
competence and leadership, is concerned with inner-life and
internal frames of reference and shows control over

undesirable impulses such as aggression. The field dependent

verson has a passive-submissive approach to the environment,



and is described as having little initiative in
challenging the structure of the status gquo, being
conventioﬁal and submissive to authority, being blandly
unaware of inner feelings, being dependent on external and
social frames of reference, and fearing and denying, as

well as having poor control over impulses, such as sex
and aggression. As vith other personality dimensions,
these two descrivtions represent the two extremes of the
normal distribution.

2: 3 2 Measures

The original test used was the Tilting-Room-Tilting-Chair
Test (TRTC). The apparatus consisted of a chair which
could be tilted from side to side within a room which

could also be tilted in the same axis. Subjects are

asked to (a) adjust their body until it is vertical, and
(b) adjust the room until it is ﬁertical. It was found
that some subjects can verform these tasks irrespective

of initial degrees of tilt: these subjects are independent
of the perceptual field. Other subjects; when asked to
adjust themselves to the vertical, adjusted themselves

with the room, even if the room was tilted by as much as
350- These subjects are dependent on the perceptual field.
In a second test, the Rod and Frame Test (RFT), the subject
is asked to adjust a rod until it is vertical. The rod,
ané the souare frame behind it, are luminous, and are used
in a darkroom. Roth can be tilted. Field independent
subjects can adjust the rod until it is vertical, depending
only on internal, bodily, information, whereas the field
dependent subjects rely heavily on the percentual field,

in this case the frame.
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The Embedded Figures Test (EFT) is based on the Gottschaldt
figures. The subject is presented with a simple figure

for a short time, and is then given a complex figure in
which the simple figure is embedded. He is required to
trace out the simple figure as soon as he sees it, the score
being the time taken. With field independent subjects, the
figure simply “pops out" of the background, whereas field
-dependent subjects may not find it in the five minute search
time allowed.

Witkin et al. (1962) report very high intercorrelations
between these three tests, a finding which did not replicate
Cruen's (1955) study: out of fourteen intercorrelations, only
four were significant. Elliott (1961) and Young (1959),also
found significant intercorrelations, but they were lower
than Witkin's.

A few studies have used Thurstone's Closure Flexibility
(Concealed figures) Test (CFT), which is similar to the EFT,
except that the figu£es used are simpler, monochromatic, and
the test is suitable for group administration. The subject
sees a simple figure which may or may not be embedded in
complex figures, and has to put a tick or zero accordingly.
The test is timed, and errors are subtracted from correct
responses to allow for guessing. Elliott (1961) revorts
that it correlates with the LFT at 0.55, and with the RFT at
0.30 (both significant at p 0.001, n = 128). He also
notes that it has a similar pattern to the EFT in its
intercorre;ations with other measures.

There are also two other embedded figures tests, one by

Jackson (1956), which correlates in the mid-90's with
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Witkin's EFT, and a later group version by Jackson, HMessick
and Myers (1964), which is available in both chromatic and
achromatic forms.  This produces correlations with the EFT
at between 0.56 and 0.84. Jackson et al also compared the
Witkin EFT with the_group versions and concluded that the
latter may justifiably be substituted for the more time-
consuming individually-administered test, The more recent
research from the Witkin laboratory has made much use of the
Figure Drawing Test (FDT). This test, usually used on
children, reguires the subjects to draw a picture of a person,
and then to draw a person of the opvosite sex.  The
sophistication of the drawing is rated on a 5-point scale.
The rating is based, not on the usual projective qualities,
but rather on the direct characteristics of the figures
drawn. Scores from the FDT have been shown to be
significantly related to scdres on the three other main tests
of cognitive differentiation. (TRTC, RFT, EFT) Witkin et
al, 1962). Witkin describes the drawings of different
children as follows:

"In theldrawings of field devendent children, we find very
little detail and unrealistic representation of provortiming
and body parts. Sexual characteristics are shown minimally
or not at all, to the extent that in some vairs of drawings
it is difficult to tell which is male and which is female.
In most cases there is no attempt at role representation.

On the other hand, in the drawings of children whose
performance is at the field independence extreme, we find
the body drawn in realistic provortion.

Parts of the body are represented in some detail and

realistically. There is clear representation of sex and
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sex differences. Aside from‘representation of the sex

by body characteristics, the sex of the figure is also
indicated by such externals as clothing. We also find
attempots at role revresentation, suggesting a sense of the
uses to which the body may be put'. (From Witkin, 1965).
The test-retest reliabilities for the RFT and the FDT, over
varying periods of time are reported by Witkin (1965), and
are reproduced below in table 2:2. This level of

reliability was also revlicated by Bauman (1951) -

Ages RFT ¥FDT
10 - 14 | 0.75. 0.84
10 - 17 0.80 0.79
10 - 24 0.66 0. 64
14 - 17 0.93% 0.67
14 - 24 0.86 0.67
17 - 24 0.93 0.68

Table 2:2. Test-Retest reliabilities for the Rod

and Frame test and the Figure Drawing

Test. (RFT and FDT).
on adults tested over a four year period. The reliabilities
revorted above from Witkin are stunning: the possibility
that a test-retest over a fourteen year veriod, during
adolescence - a time of life in which so many other bodily
and personality factors are changing rapidly, can still
allow correlations 0.8 and 0.7 (a level of reliability not
achieved by some tests over weeks), is very strong evidence
that cognitive differentiation is a most basic variable of
cognition. If one takes Witkin's figures on the |
correlations between such different'tests as the TRCT, EFT,

a
and FDT, it is also/remarkably general dimension. However,
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these figures have been disputed.

Gruen (1955), as mentioned above, obtained much lower
correlations, particuiarly between the EFT and the other
tests, Postman (1955) criticised Witkin's research on
methodological grounds, as also did Gruen (1957), who made
the following points:

1) The_scoring of the tests obscures the fact that
different types of behaviour can occur in the test situation.
Because these other behaviours are ignored, one is led to
an over-simplified theoretical exvlanation.

2) There is a wide variability within a series of
trials on the tests. Field-devendent subjects thus
sometimes show field-independent behaviour.

7) Remarking on the correlations found by Gruen (1955),
Green (1957) suggested that the difference might result

from different samples, and that consequently the tests
might mean different things to_different sectors of the
population. He also suggested that, as the inter-
correlations with the EFT were very low, the claim for tﬁe
generality of the dimension of field indépendence rested
solely on the correlqtion between the TRTC and the RFT.
Accepting these criticisms, and bearing in mind the higher
test intercorrelations which were found by Elliott (1961)
and Young (1959), one must conclude that Witkin's claims
for the dimension of field-independence or cognitive
differentiation are substantially upheld. Green's
criticisms are not able to cast much doubt on the very
impressive empirical findings; they merely suggest caution

in the theoretical interpretations.



Ll

2: 3: 3 Enpirical Lvidence

Sex Differences.
A consistent finding in resecarch into field dependence ié
that men are considerably more field-independent than
women. This was originally reported by Witkin (1950), and
Vitkin et al (1962) report fourteen studies which have found
sex differences, beginning at the age of 8, and becoming
most pronounced in adulthood. Three other studies did not
find sex differences (Gruen, 1955; Bieri, 1960; Jackson,
Menick and Myers, 1964).
Witkin et al (1954) suggested that the differences originated
in biological roles, an interesting suggestion, which
however, has little research evidence to its credit. A
more plausible suggestion, (or at least, a more fashionable
suggestion) was that field devendence differences are
attributable to differences in social roles (Bieri, 1960).
It was argued that women are encouraged to be passive and
devendent, whilst men are encouraged to be assertive, and
to change the environment when the environment does not fit,
Inferences from this were that people who ildentified with
their fathers should be more field-independent than peovle
who identified with their mothers, irresvective of their
own sex, and secondly that acceptance of authority should
be linked with field devpendence. Bieri's (1960) study
vrovided only partial confirmation of these hyvotheses; the
hypothesised relationshivs were found, but the former
relationship was more important in women, whilst the latter
relationship was more important in men.
Bieri, Bradburn and Galinsky (1958) had earlier suggested

that sex differences were related to svatial ability. Their
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study found that men performea better on the EFT and on
mathematical aptitude tests, and that these two scores
were correlated. They reasoned that there were two factors
in sex differences in field dependence:
(1) the superior aptitude of males for mathematics
(2) males are more able to combine this aptitude
effectively with a conceptual avnroach to social
and objective stimuli, thus facilitating EFT
performance.
Fiebert (1967) reviewed a number of previous studies which
examined the relationship between field dependence and the
dimension of masculinity-femininity. There wére only a
few studies, but they had benerally found a weak relationschip.
Certain sub-tests, thosé containing items related to pity
and disgust, correlated with field-independence, particularly
with women. He concluded that it is a particular dimension
of masculinity-femininity which is related to field-
indevendence..
In summary, the finding of sex differences in field dependence
is well-attested. The reason for such differences is less
clear. Suggestions of différential mathematics aptitude
fits in with the idea of differential social roles, but it
is difficult to see how that might relate to Fiecberts'
conclusion that correlations with the masculinity-femininity
dimension are carried by items relating to pity and disgust.
This latter finding is not a strong one, as it is vpossible
that the correlation with field devendence is carried by a
suppressor variable in the masculinity-femininity éimension
or by error variance in the masculinity-femininity scale.

In addition, the reliabilities of the field dependence
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tests which suggested the basic nature of the field-
dependence, might also suggest the baslic nature of sex
differences, making a link with biological and/or social

roles, and/or body concept differences, more likely.

Intellectual Functioning

Several studies have found that field-dependence
correlates only moderately with intelligence. Thus,
Jackson (1957) revorted a correlation of -0.53 between

EFT scores and ACE scores. Witkin et al (1962) correlated
the battery of field dependence with IQ scores from the
Stanford-Binet and found that r = 0.59 for boys, and

r = 0.76 for girls. Cohen (1959) found a moderate degree
of correlation between the FDT and the WISC, and noted
that the main burden of the correlation was carried by

the block design, picture completion, and object assembly
.sub—tests: there were only low and insignificant
correlations with the vocabulary, information and
comprehension sub-tests.

These results were confirmed by Goodenough and Karp (1961)
who performed a factor analytic study of the TRTC, RFT, and
the WISC. The three factors which emerged were (1) ﬁerbal
comprehension (2) attention-concentration and (3) the
three ficld-dependence tests together with the picture
completion, block design, and object assembly sub-tests of
the WISC. The hypothesis that field dependence is
correlated with particular aspects of intelligence was
also confirmed in studies of Bieri et al (1958);

Elliott (1961) and Spotts and Mackler (1967).
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Creativity
Svotts and Mackler (1967) compared subjects on the TFT
and on four creativity tests from the Torrance and Guilford
batteries. They found that field independent subjects
performed better on the creativity tests, both when the
groups were matched and unmatched for intelligence. This
result was partially confirmed by Bieri et al (1958) who

found a significant correlation between EFT scores and
originality and elaboration. There was no correiation with
flexibility or with fluency.
Bloomberg (1967) reviewed studies on the relationship
between field dependence and creativity. He noted that
both tests have a similar pattern of intercorrelations with
other variables: 1in particular, both field indevendence and
high creative ability have been found to be associated with
low conformity, high level of incidental learning, relative
lack of repression, risk-taking, and low identification
with the mother (among males).
Bloomberg also noted Crutchfield's argument that field
. independence might to some extent hinder creativity:
"Analytic perception is sometimes the enemy of creative
- insight. What may be nceeded is a free spontaneous look

at the phenomenon, a child-like apprehension of what is
there, an attitude of what may be called disciplined
naivetén.
Bloomberg also noted Witkin's (1965) obeservation that some
field-independent subjects function consistently at a highly
differentiated level, whereas others shift from one mode of
functioning to another according to the situation. These

had been labelled, resvectively, as "fixity of functioning",
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and "mobility of functiéning". Bloomberg therefore
hynothesised a curvi-linear relationship such that field-
independence is necessary but not sufficient for high
creativity: field independence and mobility of functioning

are both necessary and sufficient.

Personality

Field dependence was originally conceived of primarily as
a personality dimension, and its relationship to other
aspects of versonality have been extensively investigated.
In one of the earlier studies, Witkin et al (1954)
correlated field dependence with a large number of
personality indices based on Rorschach, TAT and interview
data, and concluded that there was strong suopporting
evidence for his theoretical hypotheses. However, this
study has been criticised on methodological grounds and
theoretical ground by Gruen (1957). Gruen noted that
Witkin's scoring of projective data simply involved a
summation of pluses and minuses, which indicated the
presence or absence of particular signs, and that these scores
had been used in the correlations. He pointed-out that the
scores were probably no more than nominal data, in that a
given additional "point" might refer to one of a number of
personality characteristics, and that they were therefore
inadequate input to correlation analyses.

Gruen also noted that the direction of causality betwveen
percentual processing and versonality could not be inferrzd
from correlations, as a full subport of Witkin's position
would reguire, He suggested that a person-centred

approach was required, in order to investigate the full



49

complexity of personality-perception inter-relationships.
ttempts to revlicate Witkin's results have vproduced data
at lowver levels of significance.
The main personality dimensions which have been investigated
in connection with field devendence are as follows:
1. Activity vs. passivity. This was originally
hypothesised as one of the main dimensions in field dependence.
Partial confirmation of a relationship was found by Young
(1959). However, League and Jackson (1961) found that
activity in perceptual tasks was not related to activity in
other measures of personality.
2. Orientation towards inner life. This was originally
the other main dimension. Again partial confirmation of
a relationship was found by Young (1959); he found that
introspectiveness correlated at a significant level with
the RFT, but not with the TFT. Bvans (1967) found that
extroversion as measured by the Maudsley Personality
Inventory (MPI), was associated with field dependence on
the EFT, a result which confirmed Marlowe's (1958)
demonstration of a relationshivp between intraception and
EFT scores. However, Elliott (1961) found no relationship
between EFT/RFT scores and "psychological mindedness'" or
"self-concept differentiation" and Bieri and Messerly (1957)
found a relationship (contrary to hypothesis) between field
devendence and introversiveness. In conclusion, a link
with introversion and inner vs. outer orientation seems to
be demonstrated, although the usual proliferation of non-
significant results and the occasional contrary result

suggest caution in accepting an oversimple interpretation.
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3.  Indevendence. Witkin et al (1962) reported a number
of findings confirming an association between field-
indevendence and indevendence. . Linton (1955), using the

converse of independence, conformity, found that field
dependent subjects showed more conformity in studies of
attitude change and the autokinetic vhenomenon. Elliott
(1961) measured independence of judgement, and obtained a
significant correlation with Thurstone's CFT but not with
the EFT or RFT. Marlowe (1958) correlated EFT scores

vith dimensions from the Edwards Personal Preference
Schedgle (EPPS): he obtained partial support for theoretical
hypotheses in a significant correlation with Succorance, but
did not find any relationship with Autonomy and Dominance.
Marlowe's study was replicated by Dana and Goocher (1959),
who found no significant correlations at all. Ohnmacht
(1968) and Johnson, Neville and Workman (1959) correlated
indevendence as measured in the 16PF with field dependence,
ﬁith only partial success: Ohnmacht found no relationship,
while Johnson et al obtained a significant correlation only
for females. Here again, it is difficult to draw any
general conclusions: the numbers of studies who have found
a relationship on the one hand, or who have found no
relationshiv on the other, are almost verfectly balanced.
Sense of Identitﬁ
Field dependence/independence ié also said to oredict the
sense of individual identity. Witlkkin (1965) describes the
correlations as follows:

"Persons with a more articulated or more global mode

of cognitive functioning also differ in an important

aspect of the self, namely sense of separate identity.
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Persons with an articulated cognitive style give evidence

of a developed sense of sevarate identity - that is to say
they have an awareness of neceds; feelings; attributes which
they recognise as their own and which they sevarate from
those of others. Sense of separate identity implies
experience of the self as segregated. It alsc implies
exverience of the self as structured: internal frames of
reference have been developed and are available as guides

for the definition of the self. The less developed sense

of separate identity of persons with a global cognitive

style manifests itself in reliance on external sources for
definition of their attitudes, judgements, sentiments; and

of their views of themselves'". .

This description was substantiated by a number of experiments.
For instance Konstadt and Forman (1965) observed that
children of a global cognitive style who were taking tests
under conditions of stress looked up at the face of the
examiner twice as often as children of a differentiated
cognitive style. Crutchfield, Woodworth and Albrecht (1958)
found that peovle with global functioning were relatively
better at recognising and recalling faces of people.they

had been with earlier. Both these results suggest emphasis
on external sources of definition of self and ideas. Messick
and Damarin (1964) found that field dependent subjects showed
greater incidental learning in a learning task where the
ﬁaterial was human faces; but this relation was found to be
reversed when non-human incidental material was used

'(witkin et al 1962). This reliance on external and

incidental material for definition of own ideas was also
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demonstrated in Linton's study (above) which found that
field dependent subjects were more susceptible to
conformity wressures in an autokinetic situation than vere
field indevendent subjects. The studies of the
association between field dependence indevendence are
also relevant here.
A study by Winestein (1964) correlated the twinning
reaction with field dependence/independence. The strength
of the twinning reaction is assessed by evaluating the
degree to which the attitudes, feelings and beliefs of
twins are congruent: the extent to which one twin perceivwes
himself an integral vart of the twinship rather than as an
individual. Twins rated high on the reaction were found
to be field dependent and global in body concept as
measured by the Figure Drawing Test. These two measures
were also predictive of whether or not the twins dressed
alike. Lewis et 2l (1966) noted a relationship between
field dependence/indevendence and dreaming in a study of
dreaming using rapid eye movements (REM) and EEG stage 1
sleep. Field dependent subjects were found to dream
significantly more often of the laboratory situation.
They also showed a greater number of dreams to be concerned
with their relationship to the exverimenter.
Cognitive Defences.
Witkin also hypothesised that where cognitive defences
are concerned, individuals with global functioning should
exhibit equally global defences, such as denial or massive
repression. On the other hand, differentiated individuals

should show more specific defences, such as isolation,
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sensitisation, and rationalisation. Differentiated
individuals should find it relatively easy to split
thoughts and feelings, and maintain themselves intact from
external emotional disturbances. This hyvothesis has
been supported in a number of experiments. For instance,
Minard (See Witkin, 1965) performed a perceptual defence
exveriment in which the subject was presented with emotional
vords in a tachistoscopic recognition threshold task. The
percentual defence effect was only demonstrated in field
dependent subjects: field independent subjgcts vroduced
no significant differences between recognition thresholds
for neutral and emotionally loaded words.
Other exmweriments have supnorted the cognitive defence
hyvothesis in demonstrating that field dependent subjects
are more likely to revress or forget dreams. (Bagle,
Linton - both reported in Witkin, 1965; Schonbar, 1964).
Also, Witkin (1965) reports analysing data from Lewis et
al's (1966) experiment in which the subject had to keev a
home diary of.dreaming, He found that 7/8 of the field
dependent subjects, and only 1/8 of the field inderendent
subjects were non-revorters, and consequently repressers.
(Recent studies on REM and desynchronised EEG activity in
sleep strongly suggest that eﬁerybody dreams every night; -
Dement and Kleitman, 1957).
Tyoe of Pathology
Further evidence that cognitive defences are related to
articulated bs. global functioning can be inferred from
research on clearly pathological cases. If global styles
are associated with non-specific defences like repression

and denial, it might be probable that they will also be
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associated with non-svyeccific vathological features.
Alcoholics have been found to be markedly field dependent,
whether they are heavy drinkers, full-scale alcoholics or
reformed alcoholics. M coholics also show a global body
concept on the draw-a-figure test (Bailey, Hastmeyer, and
Kristofferson, 1961; Karp and Konstadt, 1965; Karp, Poster
and Goodman, 1963). Alcqholisﬁ is often characterised as

a dependency problem, in which an individual is withdrawing
from emotional stresses in a clearly undifferentiated and
non-specific way. Other devendency problems, such as
obesity, ulcers and asthma in children, have also been found
to be associated with field dependent or global functioning,
(respectively, Gordon, 1953; Pardes and Karp, 1965;
Fishbein, i963). Taylor (1956) has noted that halucinators
tend to be field dependent whereas patients who are subject
to delusions tend to be field independent. WHallucinations
are.known to be relatively non-specific, and imply dissolution
of ego boundaries, whereas delusions have a greater logical
structure, and do not represent as great a fusion between
seif and non-self.
On the other hand, articulated cognitive styles are found
among many paranoids (Witkin et al 1965), obsessive-
compulsives (Zukmann, 1957) and ambulatory schizophrenics
with well-developed defensive structures (Korchin, renorted
in Witkin, 1965). These maladies are obviously all highly
differentiated and specific in nature, and dissimilar from

the tyve of illness which avpears to fit field dependent

vatients.
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2: 3% k4 Psychological Differentiation and
Cognitive Complexity

Above is an impressive array of studies demonstrating

the construct validity and reliability of the dimension

of differentiated vs global functioning, or field

dependence vs field independence as it is more often called.
Despite some ambiguities and contrary findings, one is drawn
to the conclusion that it has a considerably greater
generality and predictive power than is usual with
hypothetical constructs in the domain of individual
differences. Like cognitive complexity, it also appears

to have an a priori potentiai in the prediction of academic
verformance, and other educational criteria. One can make

a good argument that education largely consists of improving
the differentiation and integration of the studsnts' cognitive
model of a sector of reality, and such a process would
obviously be affected by the cavacity for differentiation,

or the habitual level of differentiation, of the cognitive
system which is its object. The reported test-retest
reliabilities of the RFT and FDT (Table 2:2) unfortunately
suggest that this base level of differentiation is resistant
to educational vrocesses, although further research is
reguired before this suggestion could be called a conclusion.
The personality and other correlates of psychological
differentiation would also seem to be a priori predictors

of educational processes: 1if a University education attempts
to stimulate abilities of critical judgement, and confidence
in that judgement, personality characteristics of
indevendence, inner orientation and inner self-definition

are obviously relevant.
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Thus psychological differentiation would seem to be
potentially useful as a predictor of academic vperformance.
Indeed, at least one study (Spotts and Mackler, 1967) has
found a correlation between RFT scores and academic
aptitude. However, academic aptitude is not the same as
academic performance, and the results are not a foregone
conclusion.

As regards psychological differentiation and cognitive
complexity, both concepts originate in the theories of
cognition vropounded by Lewin and Verner. Both concents
explicitly rely on the hypothetical construct of
differentiation, and to some extent on integration. A
direct comparison of Witkin's position and Harvey, Hunt and
Schroder's (1961) formulation was made by Haronian and

Sugarman (1967), who suggested the following correspondence:

Harvey, Hunt and Schroder Titkin
Stage 1  Most concrete Field dependent
Stage 2 Field indevpendent-

fixed functioning

Desnite this theoretical similarity, however, there is

little direct evidence of correlation, and the two lines of
research tend to have focussed on different cognitive domains.
Whereas field dependence has been investigated in connection
with percevtual processing, personality, and sense of identity,
the dimensions of cognitive complexity have been heavily
restricted to the domain of interpersonal perception and

impression formation. The writer has not been able to find
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a study which has correlated the tﬁo sets of measures,
although the lack of such a study seems remarkable
considering the prominence and similarity of the
dimensions.  However, other intercorrelations of
cognitive styles, and inter-correlations of different
tests of cognitive complexity, suggest that a significant

association with measures of field-dependence is unlikely.
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CHAPTER 3

OTHER COGNITIVE STYLE DIMENSIONS

] = Authoritarianism and Dogmatism

The concept of the authoritarian personality was first
proposed in the context of a study of prejudice against
Negroes and against Jews (Adams et al 1950). However, the
study was soon widened to include political attitudes and
numerous other vrojective and objective indices. Ultimately,
the authors collected sufficient evidence to suggest a common
syndrome of personality characteristics which they labelled
"the authoritarian personality". Stugner (1961) lists the
chief attributes of this tyve of person as below:

1. Conventionalisn. There is a rigid adherence to
established middle-class values.

P Authoritarian aggression. A readiness to condemn,
reject and punish anyone who violates these conventional
values.

3. Authoritarian submission. Submissive and uncritical
acceptance of these values and authority.

L, Anti-intraception. Hostility to imaginative or
tender-minded attitudes.

5 Suverstition and stereotypy. Beliefs in mystical and
all-powerful agents and rigid categorised thinking.

6. Pover and toughness: a focussing on weak-strong,
leader-follover relationships and an over emphasis on the
importance of domination and vover. A corollary of this is
that the authoritarian indulges in exaggerated assertion of

his ovn power and toughness.

7 Destructiveness and cynicism. A generally high
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hostility level, a belief in the inherently evil nature
of man and a general pessimism about the worthwhileness
of the human race.
8. Projectivity. A orojection of inner hostility onto
the environment, leading to the belif in the "law of the
jungle", and in the world as a wild and dangerous place.
In the develooment of the F scale, the authors inter-
correlated 435 items relating to the above characteristics,
obtaining an average correlation of -0.13, and a range of
~ correlations of -0.05 to +0.4L, thus giving some indication
that the characteristics hang together as a syndrome.
While the theory of the authorifarian personality was based
on psycho-analytic concepts and on the displacement theoTIy
of prejudice (put simply, that prejudice is a displacement
of inner hostility onto a 'scapegoat! minority grcup)s and
while much of the research is concerned with the emotional
and develovmental determinants of authoritarianism, the
dimension clearly bears some resemblance to cognitive
complexity. Both high scores on authoritarianism and 1OV
scores on complexity are thousht to relate to 'defective’
child-rearing practices ('cold' unemotional parents, harsh
discivoline, etc.), in both are hypothesised to have &
moderate negative correlation with intelligence, and both
are believed to indicate a rigidity in the construing of the
world. Furthermore, Rokeach (1954) systematically  translated
the theory into American cognitive-theoretical terms and
extended it to the structural dimension of dogmatism. The
two dimensions should therefore be correlated at a moderat®

level: hich levels of correlation are theoretically
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precluded by the difference of emphasis of the tests, in

the case of cognitive complexity on a purely structural
variable, and in the case of authoritarianism on particular
domains of content.
The F scale consists of a number of statements with which
respondents are asked to agree or disagree. The statements
have been described as "cliche-ridden" (Lee and Warr, 1969),
and as "written in a vague and pompous style" and including
“glitteriﬁg over-generalisations" (Stagner, 1961). These
are not necessa:ily criticisms, as they might be hypothesised
to be the type of statements with which authoritarians find
themgelves in agreement. A more serious criticism of the
F scale is that it is univalent: a high score is always
obtained by agreement with the items, and could thus result
from acquiescence as much as from authoritarian beliefs.
To demonstrate this, Jackson, Messick and Solley (1957)
vrepared a set of negative items which involved reversals
of the usual positive items: they found that the positivé
scale correlated with its negative counterpart at +0.35.
Béss (1955) showed statistically that at least 25% of the
variance in F scale scores was attributable to the
acqﬁiescence response set, and Stagner (1961) writes that
"many psychologists suspect that the 25% figure is low™M
(p.254). Perhaps an equally serious criticism is that the
items of the F scale are now highly dated: as a measure of
cognitive content, which was moreover developed in the years
just'affer World War II, the Fascist characteristics of the
totalitarian regimes of Hitler and Mussolini naturally had

a disproportionate effect in the theory of the authoritarian

personality and in the development of the F scale. Attitudes
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have changed to such an extent in the 20 years since the
scale was developed that modern authoritarians, verhaps

with left-wing beliefs, are unlikely to be detected by

the scale.

In response to these criticisms, Lee and Warr (1969) have
developed a modern and balanced version of the F scale
(Bal.F) which is more suited to use on English samples.
They claimed that sentence reversals used by Jackson

et al (1957) were inadequate, and that negative statements
invited different resvonse biases from vositive statements.

They therefore developed a 30 item questionnaire which

involved a vpositive statement of beliefs, but where half

of the beliefs are -negatively-valenced with regard to
authoritarianism.  They report a test-retest reliability

of 0.82 over 6 weeks, and split-half reliabilities for a
variety of categorisations of the items, most of which are
in the 80's. 'When split between the positive - and negative -
valenced items, the reliability was 0. 56.

It is necessary at this point also to mention the D scale
(Rokeach, 1960), although dogmatism has not been researched
in detail for this thesis. Rokeach (1960) criticised the
F scale, and the coneeptualisation of authofitarianism, as
overemphasising particular domains of content, and being

particularly geared to Fascism and right-ving viewvoints.

He postulated dogmatism as a structural variable of cognitive
systems, and hyvothesised that dogmatic belief systems would

be as prevalent in the extreme left-wing of vpolitics as on

the right. This was confirmed by Barker (1958), who showed
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that 'authoritarianiem' can be found in conservatives,
radicals, and middle-of-the-roaders. He also found that
right wing dogmatics and left wing dogmatics were egually
in favour of censorship: they differed in who they wanted
to censor.
One would hypothesise that there would be a moderate
correlation between the D scale and the F scale. This has
been confirmed by Pettigrew (1958), and Kerlinger and
Rokeach (1966): reported correlations are usually in the
40'8. Lee and Warr (1969) found only an insignificant
correlation between the D scale and the Bal.F, although a
significant correlation of 0.41 was obtained with the
positive—valénced itens only. Lee and Warr note that
this may be due to differences in subject samples.
There have been investigations of the predictive validity
of authoritarianism to a wide number of situations, amongst
which are the following:
1) Parental discipliﬁe: a feature of the original
theory was that authoritarianism develops in response
to the child-rearing style or type of discipline.
Indirect evidence was published by Hart (1957), who
found that mothers who score high on the F scale tend .
to use more physical punishment, ridicule and threat.
To the extent that one can assume that these mothers
are exhibiting behaviour which they learned from their
own parents, this can be taken as sudvorting evidence.
Mussen and Kagan (1958) also reported indirect
supporting evidence. Conformist and non-conformist

children from an Asch-tyve conformity experiment were

questioned about their relations with their parents.
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They found that.conformists, more often than non-
conformists, perceived their varents as cold, punitive
and rejecting. Evidence is quoted below to show that
conformity is related to authoritarianism,

2) Social class. Roberts and Rokeach (1956) found
that authoritarianism (F scale) correclated at -0.24 with
income, and at -0.45 with educational level. Similarly
MacKinnon and Centers (1956) found that manual workers
wére more authoritarian than non-manual workers. One
suspects that this result may be partly due to the
"glittering over-generalisations® of the F scale, which
are likely to be rejected by the highly educated,
regardless of their degree of authoritarianism.

3) Conformity. One of the most extensive studies of
the personalities of "conformists"™ was that of
Crutchfield (1955). He presented 100 Air Force

Of ficers with a variety of personality tests and a
number of situations based on Asch's (1952) paradigm.
Even though these men would presumably have good
leadership abilities, Crutchfield found no difficulty

in inducing conforming behaviour to incorrect or
unlikely stimuli. An examination by a staff of
psychologists over several days suggested that
conforming subjects were "submissive to authority,
narrow of interests, over-controlled, vacillating,
confused under stress, and lacking in self insightnv,
Such a personality description bears strong similarities
to the authoritarian personality, and indeed Linton (1955)

showed directly that high F scorers do tend to conform .

more than others. However, with regard to Crutchfield's
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study, the.element of subjectivity in the personality
assessments renders the results particularly prone to
experimenter effects, and at a time when eXperimenter
effects were less discussed and less compensated for: the
conclusions should.therefore be treated with caution.
L) Judgement. DeVit (1955) used the semantic
differential technigue to check the dimensionality of
authoritarian attitudes. He predicted that authoritaians,
more than non-authoritarians, should use dimensions of
conventionalism, anti-intraception, and power as
equivalent to the good - bad dimensions. These four
dimensions were used to judge various stimulus objects,
and a measure of the relationship between the dimensions
was calculated. DeVit confirmed his hypothesis that
"conventional" is equivalent to "good", when used by
authoritarians: dimensions of vpower and anti-intraception,
however, did not differ with degree of authoritarianism.
Although it is usually assumed that more authoritarian
individuals should be less accurate in their judgements,
Nebel (1967) - reported in Lee and Warr, 1969) reasoned
that they should be more accurate in a highly formalised
judging situation where there is restricted information
about the stimulus-objects. Nebel studies the Princeton
"éicker" interaction, which is a "somewhat stereotyped
selection pnrocess whereby undergraduate studehts find
their way into one of the Princeton dining clubs'" (Lee and
Warr, 1969, v.123). Using the Bal.F, he predicted that
more authoritarian interviewers would be able to predict

the candidates' choice of club more accurately. The

Oobserved correlation between authoritarianism and predictive
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accuracy was +0.40 (¥ = 34, o 0.025).
Another study using the Bal.F (Lee and Warr, 1967, p.1l24)
analysed the dimensionality of judgement about 26 stimulus
pPEersons. An index was calculated from factor analysis
results to show the amount of emphasis the judges placed
on the evaluative dimension. The prediction that more
authoritarian individuals should put greater emphasis on
the evaluative dimension was confirmed by a significant
observed correlation of +0..453.
5) Nesolution of Inconsistency. Predictions from the
authoritarian versonality to ways of handling dissonance
or inconsistency are the same as the vredictions for
individuals with concrete or simple cognitive systems. In
the section on cognitive complexity, it was noted that
research has tended to find that less complex subjects
show a greater recency effect, ignoring information in the
critical communication and favouring the later dissonant
information. On the other hand, more complex individuals
use and integrate the information from both communications
in their final judgements, while more complex subjects
indulge, in effect, in repression or denial. Similar
results using differentiated bs. global functioning, and
authoritarianism and dogmatism, as predictors, underline the
relatedness of the different formulations. Thus Foulkes
and Foulkes (1965) found that more dogmatic subjects as
measured by Rokeach's D scale, produced either a primacy
or a recency effect. On the other hand, less dogmatic
subjects compromised, and took account of both types of

information. A similar result was found by Steiner and
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Johnson (1963) when a confederate of the experimenter

was critically presented in a favourable light, and then

produced behaviour designed to antagonise the subjects.

The criterion vpredictor of primacy-recency effects was

authoritarianism ag measured bylthe F scale.

A more direct demonstration of denial as predicted by

F scale scores was given by Harvey (1962). In this

experiment, high and low F subjects were pr?sented with
fictitious ratings of themselves, one by a friend and one

by a stranger. The ratings involved such characteristics

as friendliness, sincerity and considerateness. Some of
the subjects were given ratings which were lower than

éheir self ratings and others were given ratings which were

identical to their self ratings. All subjects then filled

in a post-ﬁest ratings and the attitude change was measured.

Harvey found a negative correlation between authoritarianism

and the amount of change in the self ratings. Authoritarianicm

also correlated positively with (a) the estimate of how well

the source knew the subject, (b) denial that the source was

angry with the subject, and (c) denial that the source had

made the negative ratings. |

6) Extremity of resvonse. It has long been believed that

subjects vary systematically in the extremity of their ’

responses to ouestionnaire and other rating scales, and it

has been suspected that this response style is linked with

a personality tyve or trait. O'Donovan (1965) made a

comprehensive review of the research but concluded that there

was no strong evidence suvporting either belief. However,

little research had been done. If there is such a response
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style, it would seem likely that it would be associated

with éuthoritarianism, and with cognitive complexity.

Barly studies showved conflicting results. -~ Magar (1960)
found a significant correlation between F scale scores and
extremity of semantic differential response. However, the
observed correlation was only 0.22, with an N of 315,
suggesting a very weak relationShip. Peak, Muney and

Clay (1950), found no relationship between these variables

in a similar study.

A more recent study (Warr and Coffman, 1970) used the

Ral.F, the D scale and the PCT (measuring abstractness vs.
concreteness) to predict 10 measures of extremity of resvonse.
Their results led them to conclude that (a) extreme
responding is a general response style, spanning the 10
different measures, and (b) there was no relationship

between the vpersonality prediction and the extreme resvonse.
Warr and Coffman then postulated a model of performance,
which included an intervening variable of involvement in

the task. Their previous results were rewarded, and another
experiment was performed, both of which showed that all three
personality measures predicted extremity of response in
condition of high involvement.

7 Authoritarianisn and other cognitive styles. The
research reviewed above suggests that authoritarianism is
related in some ﬁay to cognitive complexity, differentiated
vs. global functioning, and dogmatism. This relationship
is both theoretical and at the level of experimental
predictions to objective situations. The question remains
as to how well the actual measures inter-correlate. As

usual, the evidence is equivocal.
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Vannoy, (1965) found that authoritarianism correlated

with the Sentence Completion Test, measuring abstractness

ve. concreteness, at 0.01, and with the Modified Scott test,
measuring cognitive differentiation, at -0.04L (see Table 2:1).
However, it should be noted that the measure of authoritarimism
consisted of 10 statements from the California F scale,
together with 10 other negative-valenced statements: Lee

and Warr (1969) criticise such statements as not being
equivalent to vositive statements for a negative-valenced
issue. Lee and Warr (1969) found correlations between the
Bal.F and Paragraph Completion Test, and Princeton Objective
Test (both measuring abstractness vs. concreteness) of
respectively -0.32 and -0.16. The former correlation only
is significant.

Studies of the relationshiv between authoritarianism

(F scale) and field independence have generally found a
negative correlation (Linton, 1952); (Jackson, 1955); (Rudin
and Stagner, 1958); (Pollack, Kahn, Kasp and Fink, 1960),
although one unpublished study (Mednick, reported in

titkin, 1965) purports to show a curvilinear function in
which extremes of field devendence and independence are both
related to high authoritarianism. However, Messick and
Fredericksen (1958) found no relationship between
authoritarianism and concealed figures detection: similarly,
Lee and Warr (1969) revort a correlation of 0.0l between the
Bal.F and the EFT. Furthermore, Hellkamp and Marr (1965)
found no relationship between RFT scores and dogmatism.

A variety of studies have confirmed that there is a low

negative correlation between F scale scores and intelligence
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(Adorno et al 1950); (Cohn, 1952); (Messick and

Fredericksen, 1958), and this is also the case with the

Bal.F and intelligence (Lee and Varr, 1969). Lee and

Warr (1969) also report correlations of the Bal.F with the
Gough-Sanford Rigidity Scale, and with the Tomkins
Conservatism Scale, of, respectively, +0.39 and +0.D5l:

these results give further evidence of the construct

validity of that instrument.

8) Authoritarianism and Bducational Indices. On the
assumption that authoritarian individuals have a less oven
cognitive system, are more rigid and have a lower tolerance
for ambiguity, one could predict that they will have
different reactions to education. They should prefer
courses and subject matter which have-a clearer‘structure and
less ambiguity, and so also with teaching methods and learning
situations. Their performance, also, should be lower than
less authoritarian individuals, except possibly where the
material is very highly structured.

There is little empirical evidence against which to test
these predictions. However, one unpublished study, (Pohl, 1967)
(reported in Lee and Warr, 1969) examined the academic
preferences and performance of 152 students at Princeton
University. With regard to subject verformance, Pohl
assigned scores of 3, 2, and 1, respectively to the Faculties
of (a) science, engineering and maths., (b) social science,
and (c) humanities, and found a highly significant
correlation of +0.3% with Bal.F =scores. He also correlated
the Bal.F scores with academic performance on '"core" studies.

These "core" studies are subjects taken by all students. The
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correlations for the core studies, classified according

to the Faculty which administered the study, were:

Humanities Social Science
(N = 40) (N = 101

Natural Science

(N = 65)

r = -0.18 (n.s.)

Here again the correlations are as predicted. In two
faculties, authoritarian individuals perform less well than
non-authoritarians. And if one takes the trend across the
three faculties, the decrement in performance increases as
the course structure decreases, until there is 1little
difference in the highly structured naturallsciences course.
Studies examining the relationship between dogmatism and
academic performance have found conflicting results, with
variations across subject areas. Ehrlich (1961) observed
correlations of -0.30 to -0.54 with objective test performance
in sociology, at the Ohio State University. However,
Christensen (1963) found no correlation between dogmatism

and academic aptitude or psychology test marks. Costin
(1965) repeated Christensen's observations, with the same
conclusions. The largest study was by White and Alter (1967),
who calculated correlations between dogmatism and performance
in psychology for 2099 students in 14 classes at the Universdty
of Utah. The observed correlations were consistent in sign,

but varied in size from 0.13% to -0.52. The weighted

oversize correlation was -0.18, which was significant.
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Finally, Smithers and Batcock (1970), in Great Britain,
found that dogmatism was significantly related to the
performance of Social Science students, but unrelated to
the performance of Health students.

The trend of the results appear to suggest that a weak
relationship exists between authoritarianism and dogmatism,
and academic performance, and that other intervening
variables need to be taken into account. Furthermore, it
yould be unwise to assume a direction of causality: it
would seem likely that authoritarianism and cognitive
complexity would both be changed by University education.
The subjects of study would serve to make the cognitive
system more differentiated and integrated, increasing the
sophistication of students and discouraging black and white
or absolutistic judgements.  University environments are
also more left wing than the general population, and are
likely to vpresent strong social pressures against
authoritarians. The cognitive style/education interaction
is thus likely to be particularly complex in this case.

3: 2 Repression vs. Sensitisation

Considerations of the different ways in which subjects can
resolve cognitive dissonance have led to suggecstions that
individuals may prefer, or habitually use, one mode rather
than another. It is argued there is a basic difference
between those individuals who sensitise themselves to
dissonant information, in order to develop superordinate
structures cavable of handling it, and those individuals
who repress the information or deny it. Byrne's (1961)
Repression/Sensitisation Scale is one attempt to measure

this hypothetical style. It consists of a 156-item tests,
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wvith material largely drawn from the MMPI. The scale is
generally agreed to be fairly reliable (Byrne, 1964), although
its construct validity is doubtful (Christie and Lindauer, 1963)..
Very 1little research has been done using this scale (for a
review, see Glass, 1968), and it would not appear, a priori,

to have much relevance to education. It is mentioned here
solely because of its bearing in dissonance resolution and on
cognitive defences, as predicted by the dimensions of cognitive
complexity and authoritarianism.

Se. 5 Conceptual Differentiation and Category Width

There are a number of dimensions which have emerged from the
recent study of concents and categorisation (Bruner, Goodnow
and Austin, 1956) which hold the vossibility of coming
together with the more global dimensions above. Tyvically
thece dimensions are very closely linked to the tests used to
measure them, and their investigators have been more concerned
to catalogue the individual differences involved in the
psychology of judgement than in postulating more global
principles of cognitive functioning. For this reason, most
of the research has been involved in defining the dimensions,
and extracting further dimensions which might be involved in a
particular test performance, and there has been practically no
research on any predictive validity to other situations.
Concequently, there are few inferences one can make from this
research to educational situations. It is felt necessary to
at least mention them here, however, as they hold considerable
promise for the future.

One of the most prolific sources of research in the area is

the Menninger Foundation studies (Gardner, 1953; Gardner et

2l 1929; Holzman, 1954; Holzman and Klein, 1951). They took
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Wulf's (1938) early concept of levelling and sharpening,
which referred to the way a memory trace could be

modified over time, and suggested that it would also explain
individual differences in vercevtual and memory organisation.
Its overational definition is in terms of the Schematising
Test, a modification of Hollingworth's (1913) Squares test,
in which subjects have to judge thé absolute size of squares
projected onto a screen. A number of groups of stimuli are
presented and judged, a group being changed into the next
group by omitting the smallest of the squares, adding a
larger square, and changing the order of pregsentation.
feasures of the 'lag' of the subjects in catching up with
the progressive change, and of 'ranking accuracy' are used
interchangeably as an exvression of the levelling-sharpening
dimension, despite 1little evidence that they correlate. An
explanation of the subject's performance is given in terms
of assimilation and contrast effects. There is some
supporting evidence for the dimension in terms of time error
assimilation effects (Gardner et al, 1959), but much non-
supportive evidence. Vick and Jackson (1967) found little
internal consistency between different measures of
levelling-sharpening, and little relation to other factors:
they concluded that the dimension probably needs 'drastic
redefinition'.

Turther work at the Menninger Foundation has revealed a
dimension originally called equivalence range (Gardner,1953)
and later conceptual differentiation (Gardner and Schoen, 1962).
This refers to the number of categories used in sub-dividing

a meaning domain, and should be distinguished from the more
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global ‘cognitive differentiation'. It is measured by
tests such as the Object Sorting Test, and the Photo
Sorting Test, in which the subject 1is given approximately
50 stimuli, and asked to group them into categories "in
the way that seems most logical, most natural and most
comfortable" (Gardner, 1953). Subjects also have to give
their reasons for the categories used' and the degree of
abstraction used in the categorisation.

In a factorial study, Gardner and Schoen (1962) have
established three independent factors:

1. differentiation

2 spontaneous abstraction

3. capacity to abstract.
Differentiation has further been found to correlate with
Witkin's field dependence/independence (Gardner, Jackson
and Messick, 1960), although it has no relationship with
authoritarianism (Vannoy, 1965).
While these dimensions appear conceptually similar to
cognitive differentiatlion and cognitive integration or
abgstraction, a consideration of the tasks used in their
measurement will show that the 1attér are much more
complex, and in fact there is a zero correlation between
conceptual differentiation and Bieri's cognitive complexity
(Gardner and Schoen, 1962), a result confirmed by

Vannoy (1965). It is perhaps worth mentioning that

.*This 1s not true of the work of some investigators, e.g.
Sloane, 1959; Marrs, 1955. The importance in this lies

in the requirement that the experimenter detect 'waste-
paper basket'! categories, consisting of all items that fit
nowhere else. Gardner counts each item in such categories
as a separate category.
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Glixman (1965) has found considerable consistency in
measures of conceptual differentiation across different
meaning domains.

These studies of conceptual differentiation can also be
compared with the studies of category width, or bandwidth.
The dimension involved here, narrow vs. broad categorisers,
is measured by the Dots Test (Bruner and Tajfel, (1961) and
the Lines Test (Tajfel, Richardson and Everstine, 1964) as
well as a number of similar tests. Here the subject is
presented with a number of slides, each of which contains

a number of dots. The number of dots ranges from 20 - 28,
and the subject merely has to say whether there are 20, 21 or
22 dots, or whether there are more than 22 dots. The score
is the percentage of responses to category 1 (20, 21 or 22
dots). The consistency between different tests is moderate
to poor, and predictions to other tests are also poor
(generally the results are in the predicted direction, but
non-significant). Here again a process explanation in
terms of assimilation and contrast effects is

The dimension is as yet too ill-defined to be useful in
predicting judgemental behaviour of the complexity likely

to occur in educational situations, but may become viable

if future research can control the cognitive and
motivational 'moderator' variables which may bemasking

the underlying dimension.

%z I Strong vs. Weak Automatisation, and Conceptual vs.
Perceptual Motor Thinking.

Lazarus et al (1957) and Broverman and Lazarus (1958)
isolated a cognitive style dimension of perceptual-motor
dominant vs. conceptually dominant thinking. There was

little other supporting evidence for this dimension (but
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see Hurwitz, 1954; Phillips and Rabinovitch, 1958), and
unpublished research (alluded to in Broverman, 1960)
suggested that the dimensioﬁ only emerged with difficult
concentration-demanding tasks. With highly practised
tasks, Broverman found a second dimension of strong vs.
Weak Automatisation. Factorially this dimension is
defined by performance on the Stroop Colour Word
Interference Test (SCWIT) at one end of the dimension,

and the Embedded Figures Test at the other. Both of these
tests involve responding to a situation against some sort
of interference: SCWIT involves reading out the names of
colours, themselves printed in other colours, and the EFT
involved identifying a simple figure which is concealed
.within a more complex one. However, the person who has
his responses well automatised will be helped when reading
out colour names in the SCWIT, but will be hindered in the
EFT. In an experiment, Broverman, (1960), successfully
predicted that strong automatisers would be less |
distracted in automatised tasks, and that conceptually
dominant (perceptual-motor dominant) subjects would be less
distracted on conceptual (perceptual motor)tasks. It is
important to note that this experiment demonstrated the

two dimensions only in conditions of distraction, and not
in neutral non-distraction conditions, by the use of
ipsative scores i.e. the subjects' deviations of scores on
particular tasks from their general levels of performance
on a heterogeneous group of tasks. These scores serve

to give the within-individual biases in ability. His
hypothesis was supported, and the dimensions of weak/strong

automatisation and conceptual/perceptual-motor thinking
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were demonstrated in neutral conditions. This
demonstration has implications for general personality

and cognitive style experiments, where within-individual
variation is seldom taken into account (but see
convergence/divergence, below).

It is arguable that one of the tasks of education is to
get students to use limited capacity processing in novel,
concentration-demanding situations, and so 'master' the
gituation so that rules, concepts, techniques, etc., can
be applied automatically. Presumably the strong
automatiser would be at an advantage in those subject
areas and those situations which embody a higher proportion
of 'routine', and those situations which have subsidiary
skills on which the gognitive skills are based. Thus
subjects like statistics, engineering, architecture, and
possibley mathematics, where 'routine' calculations and
procedures are a pre-requisite to higher order "thinking"
skills, would favour the strong automatiser: 1in other
subjects in the arts and social sciences faculties, where
essays, projects, and other high information content
products are the examination criteria, the strong
automatiser woﬁld have no advantage. Similarly with
teaching-learning situations, the strong automatiser would
excel where there are subsidiary and routine tasks. For
instance, in lectures and practicals, but not in project
work and library work.

It is interesting to note how this style may overlap with
cognitive complexity. It is arguably that the "automatising"
of cognitive and motor skills involves the development of

structures and representations in that cognitive domain.
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If this is so, the strong automatiser should also be a

high scorer on cognitive complexity. Very little research
has been done on automatisation, and the writer knows of
none which has a bearing on this point.

The dimension of strong vs. weak automatisation does appear
to have some potential in predicting educational indices:
theoretically the inferences are clear. In practice, it
may turn out that the dimension is restricted to the
relatively simple tasks in which it has been investigated,
and it may be inapplicable to the complex types of cognitive
skill involved in the field situation of higher education.
If it is applicable and indeed is related to cognitive
complexity, it may turn out, like cognitive complexity, to
have restricted generalisation across different domains of
content. These questions need further investigation.

Tt is difficult to see how conceptual vs. perceptual-motor
thinking is related to education, except possiBly to the
conceptual vs. perceptual-motor emphasis of different
subject areas. As the present study is omitting the
variable of subject area; the dimenéion would appear to be
of 1little use for present purposes.

%Z: 5 Reflection vs. Impulsivity

The line of enquiry was initiated by the observation

(see Kagan, 1966) that people differed in the way that they
classified visual stimuli. While some subjects categorised
on the basis of thematic rules, others used features
comprising an individual aspect of the picture. This
tendency was measured by the Conceptual Systems Test (CST),
in which the subject is asked to state which twom of three

stimuli presented, are alike. A typical group of stimuli
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are

l. a picture of a house with smoke coming
out of the chimney,

2« a book of matches,

Do a pipe with smoke curling up from the bowl.
The thematic classification is that 'the matches are used
to light the pipe', and is contrasted with the analytic
description 'the pipe and the house both have smoke
coming from them', This dimension was originally observed
with adults, but most of the subsequent work was performed
on schoolchildren. A number of researches (Kagan, Moss
and Sigal, 1963; Kagan et al 1964; Lee, Kagan and Rabson, 1963)
pin-pointed some of the salient characteristics of the child
who produces a large number of analytic concepts, and these
are summarised in Kagan (1966):

An impressionistically consistent cluster of
characteristics was possessed by seven to ten-year-old
boys who reported many analytic concepts. These boys
were less distractible in the classroom, less likely
to display task-irrelevant gross motor behaviour on
the playground or in a restrictive laboratory situation,
and less likely to report many incorrect solutions.
They were more likely to become involved in sedentary
tasks requiring long periods of concentration, more
likely to prefer intellectual vocations that required
motoric passivity (e.g. scientist, writer), and
typically produce more complex drawings of objects.
One of the most objective demonstrations of the
relationship between motoric restlessness and analytic
attitude was contained in the positive association
between analytic concepts and regular, non-variable
resplratory rhythms during episodes of rest, and
episodes when the boy was attending to simple visual
or auditory stimuli (Kagan and Rossman, 196L4).
Moreover, boys with many analytic concepts demonstrated
greater cardiac deceleration when asked to attend to
external stimuli........ It appears, therefore, that
young boys who prefer analytic concepts are more

- capable of sustained attention to visual unputs than
less analytic youngsters'".

This and other research seemd to suggest that there were two
factors underlying the production of analytic concepts: a

dimension of 'conceptual tempo', labelled reflection /impulsivity,
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and a dimension of visual analysis.

The former dimension has since been fairly well researched,
Operationally, it is the response time in matching a standard
stimulus to a set of comparison stimuli, and has been
measured by at least three tests. In the Delayed Recall

of Designs Test, a simple design is presented for 5 seconds,,
removed, and replaced by a set of 10 stimuli 15 seconds later.
The subject has to select which one is identical to the
standard, Measures are taken of response-time and errors.
The Matching Familiar Figures test is similar to the DRDT,
except that all the stimuli, standard and comparisbn, are
presented simultaneously. In the Haptic Visual Matching
Test, the child explores a wooden form with his fingers,

and then has to select that stimulus from a visual array of
5 stimuli. Measures of errors, response time and palpation
time are taken. There is a fairly high consistency of
scores across this broad spread of tests (typically r's of
0.3 to 0.6), and a higher consistency of response times.

The measures are also fairly stable over 9 week and 17 month
periods, with response times more reliable than the other
two scores. For this reason, the response times are
usually taken as the measure of reflection vs., impulsivity.
There was a negative correlation between errors and response
time (0.3 - 0.6) and a slightly lower negative relationship
between errors and verbal ability as measured by the three
verbal subtests of the WISC. Response time was orthogonal
to verbal ability, Reflection vs. impulsivity has also
been found to be unrelated to field dependence, as measured
by the EFT (Kagan, Rossman, Day, Albert and Phillips, 1964),

although impulsive children offered far more hypotheses
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before gainingkhe correct solution.

Thus it appears that the reflection/impulsivity dimension
is a fairly reliable parameter of behaviour with some
generality. There is also some evidence which suggests,
by inference, that it might have a constitutional bias.
Schaeffer and Bayley (1963) found that extremely active
one-yeaf-old infants were minimally attentive to
intellectual problems at five and six years of age. This
result has been confirmed by the Fels longitudinal Study.
Kagan and Moss (1962) found that ratings of hyperkinesis
at ages 3 - 6 were inversely correlated with ratings of
involvement in intellectual activity during adolescence
and adulthood. Furthermore, Kagan (1966) suggests that
"excessive motor restlessness and distractability at age 8
have their anlage in congenital deficit resulting from
minimal and subtle brain damage during the peri-natal and
early post-natal period". As hyperkinesis, restlessness,
lack of concentration are key charactefistics mentioned in
the summary of the analytic personality above (and it must
be remembered that the reflection/impulsivity dimension is
an important determinant of performance in the Conceptual
Systems Test), these results suggest that it can in theory
be tapped extremely early, and is at least to some extent
constitutional.

Thus the reflection/impulsivity dimension has been shown to
predict some aspects of performance in the primary school
situation. Furthermore, error scores on the MFF, HVMT,
and DRDT have been found to correlate with orthographic
reading errors in young children (Kagan, 1966). If the

dimension proves significant at later developmental stages,
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it should prove a valid predictor in the tertiary
educational situation. In particular, one might
hypothesise that the impulsive individual would be more
motivated in the project situation, where he is allowed
free rein, but more productive in the lecture situation,
where his listlessness will be dampened down, and he is
forced to listen. Similarly on over-all or examination
performance, he should do less well than the reflective
individual, who is better able to put in the "solid" rote
learning and mastering of detail which are a pre-requisite
of good performance; There are obvious inferences to
subjects requiring more or less "flair" or "drudgery".

Z: 6 Convergent/Divergent Thinking

The distinction between convergent and di&ergent reasoning
was initially introduced by Guilford (1950), although’ one
can trace it further back to Kretschmer's A-type and

R-type thinking. It was hypothesised as an individual
difference dimension by Hudson (1966), although his work is
largely based on Getzels and Jackson's (1962) distinction
between the 'high creative! and 'high IQ' schoolchild.
Hudgon's work involved a large sample of English schoolboys
who were tested on the AHS intelligence test, and a number
of American creativity tests, including the Uses of Objects,
Meanings of Words, and Drawing Test. Other tests used were
Controversial Statements, in which the subject has to write
comments to as many or as few of the statements as he
chooses, and the Personal Qualities Questionnaire. A boy
was classed as a converger, diverger or all-rounder by
finding the bias in his abilities towards the IQ test, or

towards the open-ended tests. Thus it is feasible for a



83

diverger to have a higher IQ score than a converger,
either by virtue of the fact that his open-ended score
was s0 high, or because the convergers over-all ability
level was so low. This bias score is functionally much
the same as Broverman's ipsative scores (see automatisation
dimension, above) although mathematically somewhat different
and convergenée/ﬁivergence can therefore be classified as
an intra-individual dimension. |
Hudson notes that the three open-ended tests have very
little consistency between them, with inter-correlations of
around 0. 3. Similarly, the different parts of the
intelligence test intercorrelate only slightly (r = 0.4)
and intelligence and open-ended tests correlate even less
(r = 0.2). Despite this lack of logical consistency
within the dimension, the final score for convergence/
divergence has some strking behavioural correlates. On
a sample of 267 schoolboys, it predicted Arts vs. Science
choice in the VIth form at a massive level of significance.
"Between three and four divergers go into arts subjects,
like history, English literature, and modern languages,
for every one that gbes into physical science. And vice
versa, between-three and four convergers do mathematics,
vhysics and chemistry, for every one that goes into Arts"®
(Hudson, 1966, p.56). This result was confirmed in
Australian schoolboys (Cropley and Field, 1968).
What this result means is not exactly clear. As Hudson
points out, the open-ended tests do not appear to measure
originality or achievement: in selecting the most

outstanding personal projects, including a computer to
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optimise the speed of model racing cars, at a grammar
school, the convergence/divergence bias was not an
effective predictorx. It is possible that the trivial
nature of tests like the Uses of Objects simply does not
appeal to the more practically orientated converger. More
light can be cast on the dimension by observing some of

the other correlates which Hudson found. The dimension
not only predicted the quantity of answers to the Uses of
Objects and the Meanings of Words, it also predicted
qualitative differences. Divergers tended to produce far
more rare responses, whereas convergers tended to produce
usual and stereotyped answers. In the Drawing Test,
(where the subject is asked to "draw a picture in the space
below to illustrate the title 'Zebra Crossing!. You can
draw whatever you like as long as it appears appropriate".,)
divergers drew much more unusual themes, and éonvergers
were much more likely to omit people from the scene.

Hudson hypothesised that scientists and convergers would be
much more likely to frame answers to the Uses of Objects
in terms of generai properties. In fact, the contrary
result was found: artists and divergers excelled in this..
Further features of answers to the Uses of Objects were
that convergers were much less likely to give responses
including violence; but when voilence was included by

these people it was of a 'ghoulish'! and 'morbid' sort.

On the Controversial Statements questionnaire, divergers
were more likely to hold opinions_shared.by only a few

of the sample. Hudson notes that this was not because
they had 'way out' or 'odd-ball' opinions, but because

they thought the issue out more deeply, rejecting the
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socially stereotyped response. This was only true,

however, with statements about human issues: divergers

lapsed back into social stereotype where logical puzzles

were concerned. Furthermore, divergers tended to express

theilr opinion far more emphatically, both on the

Controversial Statements questionnaire (equalitative

judgement) and on the Personal Qualities questionnaire.

This latter contalned items which were thought to load on

five dimensions - authoritarianism, rigidity of attitude,

social conformity, freedom of emotional expression, and

defensiveness. Only the first three of these were

correlated with convergence/divergence, the converger taking

the higher score on each.

A number of studies have used tests of divergent thinking

ability as predictions of educational performance. In

Great Britain, Hasan and Butcher (1966) obtained a carrelation

of 0.62 with performance in English, and a correlation of

0.76 with performance in arithmetic. However, a similar

study by Richards and Bolton (1971) concluded that divergent

thinking is only slightly related to ability at maths.

Studies in the U.S.A. have been similarly conflicting, although

significant correlations with science (Cline Richards and

Needham, 1963), maths, (Petersen, Guilford and Hoepfner,1963),

and general achievement (Ohnmacht, 1966), have been found.

Bennett (1973), using 331 British children, used 10 tests of

_semantic divergent thinking, a convergent verbal reasoning
test, and measures of formal English ability, and imaginative

story writing. The divergence tests correlated significantly

and evenly with both English criteria, and the convergence
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test predicted formal English and story writing at
respectively 0.90 and 0.50. A factor analysis gave
supporting evidence as to the separation of the two sorts
of abilities. |
It is difficult to know what underlies the convergence/
divergence dimension. It ie almost certainly something
other than convergent and divergent thinking. There 1s
very little evidence that the open-ended tests predict
creative performance in everydaj life (Hudson - projects
in grammar schools - above), and some that they do not.
In view of this it seems likely that the tests do not tap
the converger's flow of thought, either because he thinks
them trivial, or because he is not used to expressing ideas
in language. One hypothesis that seems to fit the data
fairly well is that the convergence/divergence tests are
tapping a sort of 'practicality' variable - the old distinction
between thinkers and doers. The thinker is fluent at
manipulating ideas, following up any suggestion, no matter
how nonsensical, merely for the fun of it. The doer, on
the other hand only thinks as a means to the end in hand. He
cannot afford to allow his imagination full play, or to
question the accepted body of knowledge, because if he does,
he is left with no time to do anything. According to this
argument, politicians should turn out to be overwhelmingly
convergent. A concomitant of this reasoning is that
convergers should have less tolerance for ambiguity of
dissonance, a fact which seems to emerge from responses to
the Controversial Statements. This hypothesis is basically
the one that Hudson elaborates to a much greater depth of
psycho=-analytic complexity. Final comment must await

further research.



87

Convergence has also been found to be a predictor in tertiary
education. Cropley (1967) has shown that at the senior
undergraduate level in Australian universities, those who

are outstanding in science tend to be divergers. This result
is the reverse of the bias noted in schoolboys in the original
work in England, and in Cropley and Field's study in Australia.
A longitudinal study being undertaken in Australian universities
(Field and Poole, 1971) promises to throw light on this paradox.
So far results have come in for the 1lst and 2nd year examinatims.
It has been found that at the university level the entry into
science faculties is predominantly convergent, and the entry
into arts fﬁculties is primarily divergent - in agreement with
the VIth form findings. In the first year examinations,
convergers got much better results in the science faculties,

as expected, and also, contrary to expectations, in the arts
faculties. Field and Poolé reasoned that this was the result
of first year courses, which consist mainly in the mastering

of a body of information, a task much more congenial to the
convergent mind. The second year examination results show
no bias of achievement however: the diverger attains equally
as good grades as the converger. If the trend is continued,
the apparent paradox will be solved. In short, as a student
proceeds through University, the academic demands made on him
change: qualities of application, and devotion to a set and
unquestioned body of knowledge, are initially required, to be
replaced with a requirement for imaginative and open-ended
thinking, in which the fundamentals newly learned by the
student are subjected to a fresh look and rigorous questioning.

It is tempting to say that initially the converger succeeds,
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and then he is overtaken by the diverger; however, the
possibility that the same student is initially a converger,
‘who changeé his £yle of thinking as the requirements change,
has not yet been tested. This possibility is perhaps
unlikely, and the results justify Hudson's worst fears, that
school VIth forms are presenting a picture of science that
tends to repel the very person who will later become the

best scientist.

With regard to the social science subjects, one might perhaps
postulate that the diverger would perform better there also.
However, the converéer should be relatively better (i.e. at
his optimum, if lower, overall, performance) in well structured
teaching-learning situations, such as lectures and assigned
problems or practicals, rather in open-ended projects and
essays, where non-stereotyped solutions are more valuable.
The uncertain nature of the convergence/divergence dimension
makes these inferences highly tenuous, however, although still
worthy of investigation. |

2 s+ 7 Cognitive Styles and Education : Conclusions

Whilst education is clearly concerned with the development of
personality; emotional responses, moral judgements, attitudes,
and social behaviour, there would surely be féw people to
deny that the main developmental responses to education are
cognitive. The transmission of a body of knowledge -
knowledge of, and knowledge how to - is the matrix which
social and emotional changes occur. This being so, it would
seem that the relationship between educational performance,
and individual differences in, or styles of, cognitive

functioning is self-evident. The a prilori nature of this
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general proposition leads to the empirical questions of

which particular cognitive styles predict which particular
educational indices: from the general preposition one can
surmise that the answers to these empirical questions would

be an important factor in unravelling and explaining the
cognitive processes which occur inlfeaching, learning, and

the growth of knowledge in tertiary education. Cognitive
styles, then, would seem to be a better research proposition
than personality variables, in the prediction of educational
indices, despite the strong research effort on the latter, and
the paucity of research into the former.

General logic of a different kind, however, suggests the
opposite. General research experience over the past half
century suggests that things simply are not as clear-cut as
is suggested by the analyslis above. The reasoning could
validly be called naive and unsophisticated. Cognitive style
dimensions, as also personality dimensions, are at best poor
approximations to what goes on in the mind. Theoretically
‘gimilar dimensions are found not to correlate, and diverse
dimensions are found to overlap. 1In addition, intervening
variables are so complex, numerous, and invisible, that
experimental control is in practice unachievable. The result
is that similar, or inﬁeed "identical® studies frequently come
up with opposite conclusions. As will be seen in Chapter 5,
personality predictors of educational performance rarely
achieve correlations higher than 0.3, and even tests designed
to predict performance are struck at 0.5: the scant research
on cognitive styles have scarcely reached the lower of these

two levels. Such predictions account for less than 25% of

the variance in educational performance, and are in practice
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useless for helping individual students or understanding
individual processes.

Further research will, of course, help to clear up the
theoretical imprecision and empirical confusion associated
with many cognitive style variables. There are, however,
grounds for believing that the basic concepts used in the
analysis of cognitive processes are inappropriate, and

that the research approach itself.embodies assumptions

which conflict with the nature of cognition and of education.

It is these possibilities which must be examined next.
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CHAPTER

PRESUPPOSITIONS OF RESEARCH INTO COGNITIVE FUNCTIONING

L: 1 Introduction

The preceding two chapters have reviewed research on a number
of postulated cognitive style dimensions. A number of these
dimensions are theoretically related, being clustered around
a concept of cognitive complexity, but do not correlate well
with one another. The evidence reviewed gave further doubts
and contradiction as to the construct validity of these
dimensions. Others of the dimensions (for instance convergent
vs. divergent thinking, reflection vs. impulsivity) lie in a
theoretlical vacuum as to their significance in general
cognitive functioning. The generally unsatisfactory state
of research into cognitive style may be attributable to one
or both of the followlng causes:
Lw Measurement error. The tests used do not give an
adequate measure & the theoretical dimensions.
2w The theoretical dimensions of cognitive style do
not give an adequate representation of individual
differences in cognitive functioning.
The present chapter will attempt to explore the second
possibility, by explicating the model which research into
cognition and cognitive style presupposes, and assessing
its
A1l theories presuppose other theories. The cognitive
style dimensions are presented in the context of a model of
cogniiive functioning, without which they become ad hoe.
Even personality research, much of which is empirical and

taxonomic in the extreme, makes presuppositions as to the
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nature of social functioning by using the statistical methods
which it does. And research on the general aspects of
cognition theméelves make presuppositions about cognition

by the type of research methods used. Such presuppositions
may be explicit or implicit, and veridical or non-veridical.
They only become dangerous when implicit, for then their
veridicallity cannot be assessed. The present chapter will
deal with some of the implicit presuppositions made by research
into cognitive functioning and cognitive styles, and with
explicit presuppositions insofar as their more general
implications have not been realisea. The author cannot claim
to deal with all the implicit presuppositions relevant to the
research area, as they ultimately involve questions as to the
nature of knowledge itself, questions which are still the
subject of active philosophical debate (Polanyi, 1967;
Piaget, 1971; Popper, 1972). These questions are beyond the
scope of this monograph when empirical data cast no further
light.

The chapter will assess the veridicality of the pre-supposed
model. Veridicality will be examined against the criterion
of the field situation, of the human being in everyday life,
and, in particular, in high_er education. The more usual
criterion of veridicality in psychology is the empirical
observation in the research laboratory. This is a useful
and worthwhile criterion only insofar as the behavioural
mechanisms seen are the same as the behavioural mechanisms
seen in the field situation of everyday life. This chapter
will argue that the laboratory experiment in psychology has

involved a systematic selection from the type of functioning

that can be observed in life, and that our model of the
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organism is distorted in consequence. Whether this argument
is accepted or not, most psychologists would surely agree
that the ultimate criterion of truth in psychology is 1life
itself.

Finally, the term "element" will be used extensively in the
following discussion of cognition. Some theorists (e.g.
Festinger, 1957; Peak, 1958) have imbued "cognitive elements"
with certain characteristics. Indeed, the present author
will infer certain characteristics of elements later in the
chapter, but until that point, no pre-suppositions should be
nade.. Initially, "element" will be used as an erudite
synonym of "thing".

h s 2 The Nature of the Experimental Method

The significance of factors extracted in a factor analysis
naturally depends on the input variables submitted, and on the
assumptions made by the factor analysis model. In the same
way, theories of cognitive, and indeed psychological,
functioning depend logically on the types‘of behaviour observed,
and on the assumptioné or pre-suppositions made by the research
method. If the types of behaviour observed are a blased
sample from the populatioﬁ of observable behaviour, or if the
research method makes unjustified assumptions; the predictive
validity of fheories in psychology is likely to suffer
accordingly. In explicating the model of cognition pre-
supposed by cognitive style theories, it will therefore be

wise to go back to first principles and examine the research
methods of psychology. The paradigm research method in
psychology in general, and in cognitive psychology in

particular, is the experiment.
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The experiment in psychological science is based on the
scientific method of the physical sciences, which is, in
turn, a refinement of natural logic stating the conditions
under which evidence may be said to disprove or support a
hypothesis. Briefly stated, ad admitting oversiﬁplification,
the situation in the pysical sciences is that a hypothesis is
deduced from a theory, or built up on the basis of a series
of observations, and is then subjected to test. These are
respectively the hypothetical-deductive, and inductive methods.
The hypothesis will usually involve a relationship between
determining variable, and another variable that is determined.
When embedded in the experimental situation, these become
respectively the independent, or predictor, variables and the
Gpendent, or criterion, variables. The process of testing
the hypothesis involves manipulating the predictor variable
and observing the change in the criterion variable, whilst
maintaining possible confounding variables constant. The
variance in the criterion variable can be attributed to two
main sources:
1. It is causally linked to the predictor variable.

2. It is causally linked to one or more confounding
variables.+

The success of the physical sciences depends on the efficiency
of the experiment, and this depends on the efficient control

of confounding variance. In psychology, together with the

other life sciences, 1t is often not possible to control the

+ There is the third possibility of random variance in the
ciit%?ion {Friag}ih Sueh a possibility raises questions
ch are beyond the scope of the present th S "
ihe answers to which do not substégtiall Ef?ii?'t%235t1°ns,
present argument. Other sources of variance, such as
measurement error, are also consclously ignored here.
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confounding variables in the laboratory to any appreciable
extent. The development of sampling theory and statistics
is an attempt to substitue control by randomisation for
physical control. Control by randomisation involves the
replication of the observation on a sample dravn randomly
from the population of possible observations. The tools of
statistics then allow the separation of the experimentally
manipuiated variance from the randomised confounding variance.
Before proceeding further with this analysis, it should be
noted that the experimental method already pre-supposes that
the determinimg‘variables of behaviour can be experimentally
manipulated i.e. that they can be predictor variables. This
implies the assumption that behaviour is externally referenced:
that behaviour is dependent on environmental causes, and
consequently can be defined in terms of those environmental
causes. If behaviour is determined by forces acting within
the organism, and must therefore be defined internally, there
is 1ittle point in manipulating external variables. The
most explicit embodiment of this assumption is, of course,
S-R theory. Although S-R theory has now been modified to
S-0-R, the external referencing of behaviour is still assumed.
In fact, there is little doubt that much of behaviour is in
practice externally referenced and objective: to the extent
that we all have common needs and operate in a common
environment, we must have a common model of that environment
which is externally referenced and objective. However, it
is equally beyond doubt that not all behaviour is externally
referenced. The experiments associated with the New Look

theories in Perception illustrate the importance of motivation,

expectancy and personality in perception, variables which are
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not subject to complete experimental manipulation. However,
the external referencing assumption is a relatively
superficial presupposition in psychological theories, and

it 1s embodied in a more subtle theoretical distinction which
is discussed below. The empirical evidence relevant to the
veridicality of both these assumptions will be discussed in
the latter context.

4: 3 Structure and Content

To continue with the analysis of the experiment, it is
essential to note the importance of the fact that the

predictor variable and criterion variable are defined in

terms of the experimental situation. Control by randomisation
of confounding variables can only therefore be effected by
replicating the observation on a number of different subjects
within the same experimental situation. This leads directly
to the theoretical distinction between content and structure.
Structural eleﬁents are those elements which are assumed to

be general across all normal members of a species, whereas
content elements vary from one individual to another. 1t

is necessary to distinguish between the two because the former
are susceptible to experimental investigation and the latter
are not: phe distinction is necessary for psychology to
function as an experimental science.

The point is explicitly made by Schroder et al (1967) "....two
distinct classes of information are relevant to the understanding
of adaptation. 'Content' variables provide information abmt
the acquisition, the direction, and magnitude of responses.....
'Structural! variables provide a metric for measuring the way

in which a person combines information",. In more general

terms, structural elements include things like eyes, ears,
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retinae, attention mechanisms, memory stores, limited
capacity processing mechanisms, thought processes, whereas
content elements are particular views and sounds, signals,
thoughts, concepts, attitudes, beliefs, etc. The structural
elements operate on the content elements, and within 1limit
operate irrespective of particular content elements.

Thus theories of memory separate iconic and echoic memories,
(Neisser, 1967), short term'memory and long term memory |
(Atkinson and Shiffrin, 1968; Baddeley, 1966), short-term
visual and short term auditory memories (Sperling, 1967;
Gardiner and Thompson, 1973), in addition to linguistic and
motor memories (Morton, 1969). All these distinctions are
maintained on the basis of structural information like the
type of error made (accoustic vs. semantic confusions) and
the amount of information forgotten over different time
periods and with different associated memory conditions
(primary vs. recency effects, proactive and retroactive
interference, free-recall vs. serial recall, interpolated
tasks vs. unfilled delays, etc).

These structural elements of memory are assumed to be common
in different individuais. Content elements are not entirely
independent of structural elements: for instance, the degree
of organisation of content is known to affect forgetting
(Miller and Selfridge, 1950); Bonsfield, 1953; Deese, 1959),
and coding strategles are known to affect short-term memory
(Miller, 1956). It nevertheless remains true that the two
types of element are defined independently, and that research
on the content elements is usually only undertaken by
reducing them to structural elements (e.g. dimensions such as

"degree of organisation")..
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The same distinction is applied in theories of attention
and perception. The actlve processing mechanisms are
defined in terms of external features. Broadbent's (1958)
original filter theory of attention suggested that a channel
was selected on the basis of physical features such as a pulse-
frequency and intensity. Treisman (1960) prﬁduced evidence
that the filfer could only be partial: some information was
passed from the non-attended channels. Deutsch and Deutsch
(1963) suggested an alternative attention theory, which
assumed that all incoming information was processed to the
extent that its "importance'" could be assessed, and then the
most Wimportant" message would be selected for further
processing. Norman's (1970) account of attention followed
similar lines. In all of these theories, the nature of the
selective filter is defined in terms of externally referenced
physical features, precisely what types of information can be
selected, how much processing is required before selection,
and what selecting mechanisms are required. The theories
are abstracted on the basis of normative data, that is to say
they are intended to apply to different people. The role of
content elements is even more crucial in theories of attention:
the main basis for selecting one signal rather than another is
in terms of its’meaning (at least according to Norman, and
Deutsch and Deutsch), but this can only be incorporated in
the theory by reducing it to the structural dimensions-of
"pertinence" (Norman, 1968), or "importance" (Deutsch and

Deutsch, 1963), and including a structural pertinence
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assessor (Horman), + or variable threshold (Deutsch and
Deutsch. Thus the content and structural elements are
maintained separately. In terms of any real-life criterion,
the main burden of explanation rests on the cognitive
elements, but they cannot be investigated by experiment.
These examples from memory and attention will serve to
illustrate the content-structure distinction. It will be
apparent tﬁat this distinction is general in theories in
expefimental psychology, without listing those theories here.
Indeed, it is so universal and unquestioned that it is
initially difficult to conceive of how these theories (and
the ones outlined above), might exist without making the
distinction. Needless, to say, it is not necessarily present
in those areas of psychology which are not based on experiment
(e.g. psycho-analytic theories, Piaget!s developmental theories)
dthough it may be (the dimensional personality theories, such
as that of Cattell, 1965). Up to this point, psychology has
made some possibly questionable, but explicit, presuppositions,
in order to be able to operate as an experimental science. Now,
however, two implicit, and hence unquestioned presuppositions

are made:

+ Diagram 4:1 Norman's (1968) Model of Attention
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1. The population of observations is assumed to be the
same as the population of people. Control by randomisation
only gives results which can be generalised if the sample
observed is randomly drawn from the population. This is
shorthand for the more precise rule that "the sample of
observations is randomly drawn from the population of pm:sible
observations". As stated above, the experimental method can
only involve randomisation across people in the same situation.
It omite the possibility of sampling observations across
situations but in the same person. This is not possible
using the experimental method, because the predictor variable
is inevitably defined in terms of the physical experimental
situation: it is defined as much by what it is not (the
physically controlled confounding variables) as by what it is.
The embodiment of experimental effects in theories are thus
situation-specific. The theoretical entity of the attention

mechanism is thus demonstrated by experiment to be general

across people, but specific to the dichotic listening situation

in the laboratory. The possibility of theoretical entitles
which are specific to a single individual but which affect
his behaviour in widely differing situations, cénnot be

investigated by the experiment, because they would be internally
referenced and non-manipulable.

2. ‘Structural elements, which are demonstrated to be

general across organisms, are assumed to be, without

demonstration, general across widely differing situations.

They function, within limits, on different content elements
in different individuals. The short term memory store is

not only present in different individuals, but also operates
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on all different types of information, regardless of the
significance of that information. The selective attention
mechanism operates regardless of content, detecting pure tones
in the laboratory, as well as detecting verbal signals at a
cocktail party, and allowing a sleeping mother to awake only
to the cry of her baby. The attention mechanism and the
memory store can be claimed to be demonstrated as organism-
general, in that they have been abstracted on the basis of
normative data, but they are only assumed tb be situation-
general.
The experimental method thus involves a biased selection of
behaviour from the population of observable behaviour. In
the physical sciences, the experimental method prescribes the
conditions under which hypotheses are supported or rejected:
in psychology, it also prescribes which phenomena are valid
subjects of investigation. To the extent that theories of
psychology are abstracted from, and tested against, experimental
evidence, they inevitably involve a distortion of our knowledge
of the functioning of the organism. The question remains as
to how serious this distortion is. Does the content/structure
distinction seriously affect our understanding of the organism,
or is it inaccurate in only minor details? The remainder of
the present chapter will argue that the use of the content/
structure distinction, and the restriction of research to
structural elements, involves a serious distortion of the
theoretical conceptﬁ of cognitive psychology. To substantiate
this argument, it will be necessary to demonstrate the subsidiary
propositions:

1. That the determining variables of behaviour are internally-

referenced and idiosyncratic, and are therefore not structural.
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2. That "structure" and "content' are two sspects of the same
thing. These propositions will be examined in the context of
a number of areas of psychological investigation.

L « I Perceptual Processes

Proposition: that the determining variables of perception
are internally referenced and idiosyncratic

It is necessary at the outset to comment on the term
"internally-referenced", which should be taken to mean
"internally-defined". Internally referenced variables should
be distinguished from variables which are internal in operation,
but which are externally referenced. Thus, the hunger drive
as a determining variable of behaviour, is an internal variable,
but is conceivably externally-referenced exclusively in terms
of external variables such as "hours of food deprivation" and
""percentage of normal body weightm. To subgstantiate the claim
that the hunger drive is internally referencgd” it is necessary
to show that it operates in a way which is independent of
external and objective (i.e. interpersonally agreed) infliences.
The initial test of whether behaviour is internally or
externally-referenced must lie in the evidence on the nature of
perception, for if external variables are to determine behaviour
they must do so through the perceptual process. It used to be
thought, following Locke and the English empiricist philosophers,
that perception'was based on the purely passive transducing
process of sensation, the primary data on which perception
operates being "sense-data" which are'given" and invariant
across different people and different situations.. This
tradition is the basis of much of American psychology, to the

extent that S-R theorists and neo-behaviourists almost ignore

the study of perception in favour of learning.. The analogy
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between the eye and the camera was accepted literally untiil
quite recently. The European tfadition, in contrast,
developed from different philosophical premises. Musserl,
Mach, von Ehrenfels), which emphasised the need to account
for the phenomenal world. This vosition was embodied in the
Gestalt school of perception: Gestalt theories implied
internal-referencing of perception and behaviour, but in
their emphasis on the explanations of good figure in terms of
psychologlical fields of activity in the brain, they went beyond
the evidence. It is perhaps unfortunate that the falsity of
this reduction led to the rejection of the whole Gestalt
position, with the result that many interesting phenomena were
ignored for a long time.
It now seems quite clear that neither of these theoretical
positions is tenable, and modern views of perception show
something of a rapprochment between the two. For instance,
the proposition that ﬁerception is based on '"given" sense-data,
which have a point to point correspondence with the physical
stimulus elements, is now found to be quite wrong. Forgus
(1966) suggests that the perceptual system is hierarchical in
nature with more and more information being "extracted" from
the input as it proceeds from the lower to the higher levels.
He distinguishes five stages:
1. The detection of stimulus energy and a discriminationm
of change in stimulus energy.
2. The discrimination of a unified brightness or
figural unity as separate from the background.
3. The resolution of finer details, which gives rise
to a mére differentiated figure.

L. The identification or recognition of a form or

pattern.
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5. The manipulation of the identified form: this

happens for example in problem-solving and soecial

perception.
This view of perception as involving successive levels of
processing from the Iowest to the highest is supported by
physiological evidence. Thus at the level of the retina
ganglion cells are found which are receptive not just to
stimulus, but to a combinatior of stimuli: these are the

sﬁ-called‘%n-off" circular fields, in which the cell responds

only to a spot of light in the centre of the field in

combination with no 1light on the surround, or vice versa

(Kuffler, 1953; Spinelli, 1966). Progressive specialisation
of cells is found throughout the visual system up to the lsrel
of the striafe cortex and beyond (Polyak, 1927; Talbot and
Marshal, 1941; Thompson, Woolsey and Talbot, 1950; Clare and
Bishop, 1954; Dorg, 1958; Vaslola, 1961l; Otsuka and Hansler,
1962; Polley and IHrkes, 1963). Perhaps the most well-known
work of this nature has been done by Hubel and Wiesel (1959,
1961, 1962, 1963, 1965) in which cells at different levels
in the occipital cortex have been found to respond only to
complex combinations of stimuli, such as a bar in a particular
orientation, stimuli with one or more right-angles in them,
and 1ike stimuli in two orientations 90° apart. Al though
much of this work was originally done on cats, rabbits, and
other mammals, there is considerable evidence (Morrell, 1967)
that the same type of response electivity is found in the
human visual systenm.
This physiological view of perception is congruent with the

theories put forward by psychologists with regard to pattern

recognition and like phenomena and emphasises the active,'
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interpretive nature of perception, but other psychological
research, particularly into the evolutionary and social
significance of perception, into the effects of motivation,
expectancy meaning, and culture on perception, serve to
emphasise even more the belief that perception is not objective,
but a response which is tuned to serve the needs of a particular
organism at a particular time. The role of motivation was
first emphasised by the New Look theorists, for instance, in
an experiment which showed that the perception of the size of
~coins was influenced by the importance of money to the
individual (Bruner and Goodman, 1947). Although there were
difficulties with this particular experiment (Carter and
Schooler, 1949; Pastore, 1949), the hypothesis that size
perception is influenced by perceived value was replicated in
further experiments (Bruner and Postman, 1948; Bruner and
Rodrigues, 1953; Vroom, 1957).
The effect of motivation was examined more directly in an
experiment-by McClelland and Atkinson (1948); who asked three
groups of sailors with different levels of hunger (defined in
terms of hours of food deprivation) to report what they could
see on a complex slide presented below the recognition
threshold. IThe results showed that the mean number of
responses assoclated with food increased with food deprivation.
That the effect of the significance of the percept can act
higher up the perceptual system than in size estimation is
ghown in the visual illusion connected with the Ames room.
This well-known illusion involves a specially-constructed room
which is lower on one side than the other; but which projects
an image on the retina identical to that from a normal

cuboidal room. The perceptual system persists in intermeting
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the Ames room as a normal room, to the extent that the
perception of the size of adults standing inside the room
is drastically altered. However, it has been reported (see
Gregory, 1966; p.180) that wives viewing their husbands in
this situation see them as normal, and the room as distorted.
If perception involves extracting information or constructing
a model of the physical stimulus, in accordance with the
needs of the organism, one would hypothesise that expectarcies
would play an important role, and this was also demonstrated
by the New Look theorists. Bruner and Postman (1949)
presented normal playing cards and '"monsters" (e.g. a red
King of Clubs) tachistoscopically. They found that the
monsters had a much higher recognition threshold than the
normal cards (114 ms vs. 28 ms). The pre-recognition faults
were of three types, all of which supported the view that
perception is geared to a "best bet" in normal circumstances.
7 Dominance. The expected theme blocked out the
abnormaiity.
-~ Compromise. For example, the black six of hearts
would be reported as purple or brown.
3+~ Disruption. The whole stimulus was faultily
perceived.
Perhaps the most controversial phenomena originally
demonstrated by the New Look theorists was the subception,
or perceptual defence, phenomenon. Bruner and Postman (1947)
found that the recognition threshold of words varied with
their emotionality. In particular, the recognition
threshold correlated with the association reaction time.
They obtained an inverted U-curve, and postulated two

processes of perceptual defence and perceptual sensitisation

with extremely emotional words. A similar experiment by
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McGuinnies (1949) found that taboo words had a significantly
higher recognition threshold than neutral words. Both of
these experiments were widely criticised, in that they did
not control for word frequency or individual differences. In
addition, response bias effects (virgin college girls being
unwilling to repeat obscenities to austere college professors,
unless absolutely sure) were not allowed for.

Experiments claiming to control for response bias have been
performed in large numbers (see Minard, 1965) and with the
result that some found perceptual defence phenomenon whereas
others did not. As recently as 1967 Neisser argued that the
phenomenon was an artefact, and suggested that experiments
which claimed to control for response bias effects and also
demonstrate the phenomenon were the result of experimenter
effects. However, Neisser appeared to be unaware of at
least two experiments which could not be criticised in this
way and which clearly demonstrated the perceptual defence
phenomenon. Dixon (1958) reasoned that response bias
effects could be avoided if the taboo-words-were presented
below the word-awareness threshold, rather than below the
recognition threshold. He used a piece of apparatus in which
the two spots of light were presented to one eye, and two words
(one taboo and one neutral) were presented at the same light
intensity, to the other eye. The subject had control of

two joy-sticks, the movement of which caused the spot of light
together with the word to get brighter or darker.

His instructions were to move the joy-sticks until one spot
of 1light was just visible and the other was just invisible.

In this way the awareness threshold of each of the words could

be ascertained with absolutely no possibility of word
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recognition, and hence response bias effects. A pilot using
experiment using this apparatus found that the awareness
threshold was affected by the presence of taboo words.

Heider (1961) used the same apparatus, but used neutral, and
emotional but non-taboo words, as stimuli (e.g. Cancer, recent,
stance, breast). The words were controlled for length and
frequency etc. He also obtained ratings from the subjects

as to ﬁaw unpleasant these words were, and correlated the
ratings with the awareness thresholds. He obtained significant
results.

Some of the early arguments against the perceptual defence
phenomenon suggest that it requires an internal homonculus to
decide which words need to be repressed. Furthermore, it is
claimed that such a capability on the part of the organism
could have no evolutionary significance. These arguments
seem to have less validity if one views perception as an
adaptive response of the organism, selecting and suppressing
stimuli according to perceptual context and organismic needs,
The perceptual defence phenomena can then be seen as part of a
sensitisation-defence continuum involving a Iow-level pre-
getting of the perceptual system in favour of certain types

of useful stimulus information and against other stimuli.
Finally, if the argument that perception is partly an
organismic response, varying with the demands of the
environment and the needs of the organism, is wvalid, there
should be clear differences in the perceptual processing of
stimuli in individuals from different environments and different
cultures. It is beyond the scope of the present monograph to
review cross-cultural studies (particularly in view of the
specific methodological difficulties to be considered in that

area of research), but a recent review by Lloyd (1972) cites
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evidence to show that clear cultural differences are found
in colour perception, the pictorial representation of space,
and response to visual illusions. It is interesting to

note that all these examples are at the cortical, rather

than the retinal, level of the perceptual system, and are
likely to involve social learning.

There 1s ample evidence that perception is an active, adaptive
and constructive process. It is not exclusively definable
in terms of the physical stimulus: the needs of the organism,
and the functional significance of the stimulus in the context
of the environmental situation must also be taken into account.
However, a given person's motivations and needs will change
from time to time and from situation to situation. Furthermore,
different people will be perceiving in different physical
situations, and will be under the direction of different
motivational states. Percéption cannot therefore consist of
structural elements which are invariant across different
contents, situations and individuals.

The research reviewed above has demonstrated differences in
subject's percepts under different motivations and stimulus
conditions, and these differences were demonstrated in
relatively tightly controlled laboratory situations, where
some large sources of variance are controlled. In the more
complex forms of perception common in everyday life and in

the field situation these variations across individuals and
situations, are likely to be immeasurably increased. IF it
is possible to demonstrate variations in tachilstoscopic
recognition thresholds to printed words, how much more likely
it is that there will be variations in the perception of other

people in life situations? And when one goes beyond that to

the realms of epistemic perception - the perception of ideas,
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attitudes, concepts, and arguments - such internally-
referenced variations are likely to be the source of by far
the larger proportion of cross-situation, cross-individual
behaviour variance. The determining variables of perception
in the field situation of employment, education and social
life are likely to be idiosyncratic in a way which is not

seen in the over-simplified environment of the laboratory
experiment.
Laborgtory experiments have shown that a number of variables
effect perception: what they cannot show, or even investigate,
is how these individual variables can integrate into patterns
over different individuals at different times and in different
situations, and yet result in a composite wholistic percept
which 1s appropriate to that individual, time and situation.
Theories of perception which are rqstricfed to structural
concepts and hypothetical mechanisms, assumed to operate
irrespective of different individuals, stimuli and situations,
cannot hope to account for complex perceptual processes of the
field situation, in the same way that stereochemical theories
of hydrogen and oxygen cannot account for the qualities of

water. To understand complex perception,it is necessary to
investigate it at its full level of complexity, in terms of
its significance in the functioning of unique individuals in
given situations.
Laboratory experiments, for the reasons mentioned, above,
involve a distortion of our conception of the nature of
perception, by implying the structural nature of explanatory
concepts. This distortion is present even at the relatively

low levels of perception capable of laboratory study, but

becomes more serious and more visible as one moves from
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low-level perception to high-level percegtion, and from a

controlled laboratory situation to a complex field situation.
This is not to argue that structural explanation mechanisms

are incorrect in any absolute sense. All explanatory
concepts are relative to the purpose of explanation. Structural
theories, concepts and methods of investigation are therefore
appropriate to structural questions. They are, for instance,
perfectly satisfactory if examining the difference between
human and non-human perceptual systems, or the difference
between human perception and machine perception. They are not,
however, appropriate to questions involving the comparison of
one human with another (individual differences) or questions
involving the relationship of human perception to other human
faculties or activities (e.g. learning, job-performance, social
behaviour) and especially not in life situations where several
of these 'faculties' and innumerable laboratory variables are
simultaneously operative.

Proposition : That "structure!" and "econtent" in verception
are two aspects of the same thing.

The above pages have suggested that mechanisms and processes

of perception have been assumed to be structural because of

the limitations of the experimental method, which is the
primary tool of investigation. Evidence has been cited which
shows that perceptual processes are not always invariant across
different individuals and different situations, and it was
further argued that the importance of such inter-individual,
inter-situation variations increases as one moves towards
higher perceptual and cognitive functioning and towards
funcfioning in the life situation. If the structure/content

distinction is an inappropriate one in considering complex

functioning, the logical consequence is to abolish the
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distinction in theory, and devise research methods which do
not embody it as an assumption. Hdwever, it is perhaps

necessary to give concrete examples of a non-structural
theory of perception, and to attempt to show that such a
theory is in fact a plausible substitute for the structural
mechanisms which the writer has tried to criticise.

As mentioned above, an early non-structural theory of
perception was propounded by the Gestalt school of psychology,
which had its roots in rationalist theories of philosophy
and in phenomenological psychology. A major premise of

these theorists is that it is not possible to separate the
mechanisms of perception from the stimuli which are perceiveq:
perception is "pregnant" with the perceptual world, in the
sense that perceptual mechanisms cannot be considered to
exist without also considering what is perceived. This
point is made by Merleau-Ponty, (1947),

"The unprejudiced stgdy of perception by psychologists
has finally revealed that the perceived world is not a sum
of objects (in the sense in which the sciences use this
word), that our relation to the world is not that of a
thinker to an object of thought ....... As a result we
cannot apply the classical distinction of form and matter to
perception, nor can we conceive the perceiving subject as
a consciousness which "interprets" "deciphers" or Y“orders"
a sensible matter éccording to an ideal law which it
possesses. Mater is "pregnant" with its form, which is to
say that in the final analysis every perception takes place
within a certain horizon and ultimately in the world. We
experience a perception and its horizon "in Action"™ rather

than by '"posing" them or explicitly knowing them (Merleau-
Ponty, 1947)".
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The present author interprets Merleau—Pont&'s terms "form®
and "matter" as, respectively, "structural mechanisms of
perception" and '"the perceptual world!" or "the content of
perception®.

Thus in Gestalt psychology, the laws of "good figure" were an
aspect of the stimulus'perceiving-organism interaction, rather
than a transformation applied to a passive stimulus by an
active perceptual process. The tendency of closure was as
much a feature of the stimulus pattern as of the perceptual
system, and was specific to certain types of stimuli. Gestalt
psychology was largely ignored in Britain and the United States,
possibly because of different philosophical premises, and
possibly because of linguistic difficulties (Von Fiandt, 1966,
points out that English is a matter-of-fact language, highly
unsuited to describing the phenomenal world, and that Koffka's

"Principles of Gestalt Psychology", was possibly never fully
intelligiblé to Americans), but also because of ovér—optimistic
phsiological underpinnings of the theory. It is unfortunate
that, by generalisation, the philosophical point has been
ignored as well.
Piaget (see Piaget, Albertini, and Rossi, 194L4; Piaget,
Vinh-Bang and Matalon, 1958; Piaget 1955) adopts a similar
theoretical approach. Rather than viewing perception in
isolation, he sées it as an active, adaptive process, analogous
in many ways to, and subsidiary to, intelligence.. For
Piaget, the infant's perceptions are meaningless unless and
until they are assimilated into the sensory-motor sechemata
which forms the basis of intellectual development. For
instance, the developing perceptual constancies derive their

main significance in the econtext of the contemporaneous
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development of intellectual operations, such as the object
concept and the spatial groups. Thus thé perceptual system
is not a mechanism for extracting information from the
environment, but a constructuve and operational process
definable partly genotypically (in terms of the organism's
biological nature") but mainly phenotypically and in terms
of its significance for the adaptive functioning of the
individual. Whereas the English Empiricists started off
with a consideration of the physical stimulus and the
sensation, the Piagetian approach takes the maxim "in the
beginning, there was the response'l. For perception samples
only those aspects of the environment which are of relevance
to responses (motor reponses and intellectual responses).
The statement that "All Chinamen look alike" is an example
of this.

Piaget's philosophical position has methodological
consequences: 1t emphasises observation on individual
organisms, not of isolated variables, but of variables seen
as a function of their organic significance. It is perhaps
surprising, therefore, that Plaget has paid so little attention
to individual differences. His main concern has been to
construct, by abstraction from observations of specific
individuals in specific situations, the general schemata of
perceptual and cognitive functioning. From the point of view
of this thesis, it is important to note, that these schemata
are not merely assumed to be general across situations and
individuals: they are based largely on non-normative data,
and occaslonally on very small numbers of subjects (the main
observations which form the basis of Piaget's theory of

sensory-motor intelligence were made on Piaget's son), are
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postulated to generalise across individuals and situations,
and are found to. Indeed, it is a tribute to Piaget's
calibre as a theorist that they do.

The importance of differentiating perceptual contexts is é
major feature of Werner and Wapner's Sensory-toniec theory of
perception, and of the research programme to whi&h it has led,
(Werner and Wapner, 1949; 1952, 1956; Wapner, 1964). Werner
and Wapner emphasise the need to consider perception in terms
of the total state of the organism in addition to the
characteristics of the stimulus. Wapner (1954) amplifiéd
the assumption of the research programme in a cube-diagram
(see Diagram 4:2) which states the contexts in which
perceptual phenomena should be observed. Thus they suggest

four levels of cognitive operations, which function on three

Aston University

Nlustration removed for copyright restrictions

Diagram 4 : 2 Schematic Representation of Research Programme,
from Wapner (1964).
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different types of object or event, under the influence of
internal or external states of the organism. The fourth
dimension of the diagram represents the developmental change
of the organism, defined in terms of their "Orthogenetic"
principle of developmentally.increasing differentiation and
hierarchic integration. The programme aims to place
cognitive and perceptual phenomena in an organismic-
developmental perspective by pursuing investigations in each
cell of the cubes: 1in this way it hopes to take account of
all possible interaction effect.

Wapner (1964) notes three principles which have shaped the

programme's approach.

1. Behaviour must be considered in relation to the context
of total organismic activitye. With respect to
perception they use the formula

P = sRo

i.e. perception is a function of the relationship between the

proximal stimulus and the organismic state. Thus the two

ends of the polarity of proximal stimulus, and state of the
organism, can both be systematically varied to give effects

on perception. Both "sensory" and "tonic" effects are

equivalent to each other, in that both can produce the same
end result in perception. This was demonstrated experimentally
in that both tilting of the subject in his chair (sensory
effects) and acoustic or electric stimulation on one side

(tonic effects) and could change the perception of the

vertical in a darkened room (Werner and Wapner, 1952).

2. Subsystems do not operate in isblation, but rather

organismic subsystems interact. This leads to
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experimentation on intermodal effects of different kinds
of stimulation (Goldstein, 1955) and on figural adaptation
(Werner and Wapner,1955).
B The organism is a system which exhibits directedness
towards goals and furthers its goals by a multiplicity of
means. Thus different perceptual mechanisms are postulated
to be functionally equivalent in that they can lead to the
same perceptual ends. For instance, Werner (1940) shows
how object constancy may be achieved by perceptual,
conceptual, and physiological means. Flavell (1963), points
out that this concept is similar to Piaget's "partial
isomorphisms".
Although this brief summary cannot do justice to the extensive
research findings and theories of Wapner and Werner's
programme, it is sufficient to indicate some of the theoretical
pre-suppositions. Thus perception is not regarded as é
structural mechanism, but is investigated in its different
organismic and developmental contexts. The perceptual
processing is not assumed to generalise across stimulus
sltuations and organism states without prior investigation,
dthough thls has so far necessarily been limited to a few
phenomena. However, the programme is still experimentally
based, and this.has two consequences:

1. It restricts the investigation of the effect of
organism-states to what must be a rather minor level. While
it is possible to change the organism state by electrical
and emotional stimulation, and by the use of drugs (e.g.
LSD-25), other more drastic chénges of motivation, emotion,
and circumstance cannot be experimeﬂtally manipulated for

ethical or practical reasons. For instance, it is not
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possible to manipulate experimentally such emotional effects
as bereavement, job redundancy, withdrawal of motherly love,
or traumatic experience.

2. It involves summation across individuals, and therefore,

although it recognises the influence of a wide variety of
organismic and environment variables, it implies that they
operate on percention in a mechanistic and summational way.
This implication is belied by observations: the percept is

certainly geared to a given situation, and a given organism
staté, but is also a phenomenal whole, anqa functional unit.
This whole is based on a wide combination of variables, in

fact such a wide variation that the particular patterning

affecting one subject is unlikely to affect anyone else. A
method which involves summation across individuals cannot
investigate this uﬁique wholistic percept, nor how it is

built up from non-unique elements, nor how it comes to direct
behaviour aﬁd action.
It now becomes possible to abstract from the theories of
perception we have considered, some fairly generally-agreed
charactistics - it is in the details that they differ. Thus
many theorists agree that perception is active and constructive
and hypothetical rather than camera-like (Piaget et al, 194l;
Bruner, 1957; Neisser, 1967). These theories suggest that the
perception of cues (Bruner) or stimulus elements (Piaget's
"encounters" is an analogous concept, which however emphasises
the active component of fixation) is used as the basis for a
model or construct or perceptual hypothesis. The model is
a "Best Bet!" combination of the stimulus elements, taking into
consideration expectancies, motivations, stimulus significance

and other organismic-context variables.
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Piaget has emphasised that peroption must be largely
response-based i.e. derives its significance from
incorporation into action schemata. This view will be less
familiar in Britain and the United States, where empiricist
philosophy is more deeply entrenched in theoretical concepts.
However, if one accepts the view of the developing organism

as having to construct a model of an initially non-sensical
environment, it is difficult to see how he would select
information in the way he does unless they were selected
for relevance to (or assocliation to) motor responses. There
is a virtually infinite number of models which could be fitted
to the regularities of the perceptual world, and there must
be a way of selecting among them to derive the one which
humans use.
Also, the present chapter, following theorists such as Piaget,
Bruner, Werner and Wapner, has tried to emphasise the necessity
of seeing the perceptual process as inseparable from the actual
stimuli perceived and from the organism-contexts of which they
form a part.
If this analysis gives the impression that there is a different
perceptual process for each individual and each situation, let
us rectify that impression, now. The organism enters the
world with a genotype which is to a large extent common across
the species. A1]l men have eyes and retinae and striate
cortices. The genotype interacts with the environment which
is also to a large extent common: we all live in the world.
Also perception is géared to survival, which involves basically
common response patterns (e.g. obtaining food and eating) to
basically common needs (hunger, thirst, etc.) and finally, a

relatively objective language provides the mechanism for a
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social regulation of behaviour and hence perception. From
a cosmic point of view therefore, in comparing men with
Martians or men with plants, structural theoretical entities,
and hence experimental methods, provide an eminently

satisfactory mode of investigation and explanation. With
such a point of view, variations between individuals within

the species, and variations between situations within the
specles!' life-contexts, are of little importance. The present
thesis has adopted as its criterion the human field situation,
however. Against that criterion, individual variations and
situational variations are of prime importance: it may turn
out that perceptual mechanisms are invariant across different
situations and individuals, although evidence has been
presented that they are not always, and that evidence having
emerged almost despite methodological assumptions to the
contrary. With that evidence as a basis, it would seemnm
advisable to pursue research which is actively looking for
cross-situation, cross-individual variations: 1if such

research is fruitless, then at least the structural aspects
of theoretical explanations will be demonstrated, rather than
methodologically pre-supposed.

L : 5 Memory Processes

As was pointed out in Section 4:3:1, the theoretical concepts
of memory are intended to be structural. Distinctions
between iconic memory, echoic memory, short-term memory and
long-term memory, primary and secondary memory, etc. are
assumed to be specles-general: they apply to all people in

a wide range of situations. Memory research, even more than
perceptual research, has been experimentally-tested and
laboratory~-based: and thus the structural assumption has

been tested to a correspondingly lesser extent. However,
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the importance of the content of memory systems on
remembering can be seen in the research into different

types of coding. While coding is an active "structurain
process applied by the cognitive system, it is inextricably
linked to the content of memory: a given coding rule can
only be applied to a particular range of cognitive contents.

However, accepting that memory systems are partly definable
in terms of coding and content, it is more difficult to
show that they are also internally-referenced and idiosyncmtic.
Some types of coding (e.g. phonemic coding) are not at all
idiosyncratic. Other types of coding, for instance semantic
coding, aremuch more likely to be so. The present section
will therefore examine the evidence relating to the
importance of semantic coding in memory, and will support a
"Process" interpretation of memory phenomena which is a more
parsimonious account of the evidence. Finally, critical
experiments and research implications are noted. This
interpretation of memory is dossonant with the "structure-
content" distinction, and is not investigable to any great
extent by the experimental method. To the extent that this
interpretation is acceptable, therefore, the "two
propositions" will be demonstrated.

Proposition: That the Determining Variables of Memory are
Internally-Referenced and Idiosyncratic

a) Iconic and Echoic Memory.

Neisser (1967) suggested that the initial phases of
perceptions processing involved an extremely short-term
memory system which he called an '"iconic" memory. Strong
evidence for this form of memory was presented in experiments

by Sperling (1960), and Averback and Coriell (1961).
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Sperling presented tachistoscopic arrays of letters for
a duration of 50 ms., certainly too short a duration to allow
eye movements. The array consisted of rows of letters, e.g.
TDR
SRN
FZR
Usually, the subject could read four or five of the letters,
irrespective of how many were presented. However, when the
experimenter arranged to éignal which row the subject should
read first (e.g. by presentation of high, intermediate or low
tone), the subject could still read four or five letters, and
the individual row was reported with 100 per cent accuracy.
This was true even when the auditory signal was presented
after the tachistoscopic stimulus. To produce this performance,
the subject would have to focus attention on a particular part
of a stored image.
By varying the time between the tachistoscopic presentation
and the auditory signal, and noting the presence or absence
of this effect, it was possible to measure the duration of
the iconic memory. Sperling's data suggested_that this
duration was about one second.
Averbach and Coriell's experiment was similar, except that the
subject only had to report a single letter, which was indicated
by a black bar. Their results were similar, as pointed out
in a joint paper by Averbach and Sperling (1961). However,
their experiment apvears to be more difficult to replicate,
with a tendency to produce effects of visual masking and
erasure (see Neisser, 1967; pp.22-35).
The coding used byliconic memory Ean be investigated by varying

" the cues which signal the part of the stimulus to be reported.
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Wright (1965) showed that items ¢an be selected on the basis
of colour, and cues of location, (Averbach and Coriell, 1961)
and shape (Turvey and Kravetz, 1970) can also be effective.
Mewhort (1966) has suggested that the memory is responsive

to linguistic habits, with better recall of letter sequences
that resemble English (THEMLEAKE is more accurately recalled
than AEMHTLKEIE), but Baddely and Patterson (1971) suggest
that this is a function of.read—out rather than storage.
Furthermore, Turvey (1967) found no evidence of progressive
learning in iconic memory.

Thus there does not appear to be any evidence that iconic
memory is responsive to semantic coding, aithough there does
not appear to have been a great effort to find it. The
evidence on echoic memory, the auditory counterpart to the
visual icon (Neisser, 1967) (Massaro, 1970), leads to the same
conclusion.  Furthermore, Schiller (1965) has showﬁ that the
erasure phenomenon, which is a function of the visual icon, is
at least partly located at a retinal level. It is perhaps
likely, then, that the icon is justifiably assumed to be a
structural mechanism, applying across different people and
different situations. An experiment to test this assumption
will be suggested at the end of this section.

b) Short Term and Primary Memory.

Distinctions between Short-term memory (STM) and Long-
term memory (LTM) have held wide currency in psychology in the
last twenty years, and the relevant research is extensively
reviewed in Murdock (1967, 1972), Norman (1969), Broadbent
(1970), Kintsch (1970), Tulving and Madigan (1970), and
Craik (1971). Craik (1971) notes that:

~ "The principal features of STM are its limited capvacity,



124
ease and rapidity with which items are retrieved, rapid
forgetting, and apparently no permanent record..........
studies by Conrad (1964) and Baddeley (1966) and others
have suggested that verbal items are held in STM in terms of
their sounds and not their meanings. In contrast, it is
believed that LTM has a much larger capacity, shows slower
forgetting (or even no forgetting) and stores words
principally in terms of their semantic-associative features™”.
However, evidence has mounted to show that STM/LTM are not
as distinguished as was originally thought, and Kiss (1972)
notes that "a structural schema based purely on the retention
interval (short-term or long-term) has now become quite
unsatisfactory.eseee..o™ Furthermore, Melton (1963%) has
long been opvosed to the distinction, and presented evidence
to suggest that retention of wverbal items over a short period
was affected by the same sort of variables as affected LTM.
Waugh and Norman (1965) attempted to resolve these inconsis-
tencies by proposing a primary memory/secondary memory
distinction (PM/SM), ©PM holds only a limited number of
items, items being displaced by later stimuli, and that items

are then transferred to SM. Both PM and SM are therefore

involved in most laboratory tasks, and the two components
needed to be distinguished. The usual way to measure PM
capacity was by using the later items from a free-recall
memory task, and applying a correction formula, based on the
assumption that items recalled from terminal list positions
could plausibly come from either PM or SM. The middle list
position could only come from SM, and thus gives an estimate
of SM accuracy, which could then be applied to the terminal

1ist position recall.

Craik (1971) Ilists an impressive array of evidence in support
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of the PM/SM distinction. Furthermore, research into variables
which might affect PM capacity have shown that PM is surprisingly
"structural" in nature; amongst variables which have no effect
are the following:
Presentation rate (Murdock, 1962; Waugh and Norman, 1965;
Glanzer and Cunitz (1966)).
Proactive inhibition (Murdock, 1972)
Word frequency (Raymond, 1969)
Concrete-abstract dimension (Paivio and Csapo, 1969)
Language of stimuli, presented to tri-linguals (Tulving
and Colotla, 1970)
Repetition of stimuli (Glanzer and M inzer, 1967;
Waugh and Norman, 1968)

Semantic variables (Kintsch and Buschke, 1969;
Levy and Murdock 1968).

There is some slight evidence that PM may be non-structural.
Thus the storage capaecity of PM appears to be 3-4 units, but
these units may be either letters or words. Murdock (1961)
showed that 3 words followed the same forgetting function as
3 letters, and Craik (1968) showed that PM capacity for words
was invariant with different mumbers of syllables in the
words. This use of higher or lower-order units suggests
that PM is post-perceptual and can vary with the stimulus
context to a certain extent. However, to argue from this
to ldiosyncratic variables is obviously unreasonable.
However, Craik and Levy (1970) found that PM was detrimentally
affected by semantic clusters of words. There are two
possible interpretations for this:

1) PM is affected by semantic coding

25 Semantic clustering makes it more likely that
words are recalled from SM, in which case . they
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cannot be retrieved from PM, and PM effects
are consequently low.

Craik and Levy favour the second interpretation: the present
autﬁor, with different a priori expectations, would prefer to
leave the question open.
Finally, there is some evidence to suggest that PM is an
artefact of laboratory tasks. Shallice and Warrington (1970)
present clinical evidence which suggests that verbal material
need not be held in a short-term store: when the input is
highly compatible with the analysing systems (e.g. meaningful
stimuli or pictures) analysis will begin at a deep semantic
level. This suggestion is consonant with the interpretation
to be presented below, but that interpretation also suggests

that clinical evidence from brain—damaged subjects may be
less relevant to normal functioning than is usually assumed.
However, there is also supporting evidence from normal
subjeetsr Sacks (1967) studied memory for sentences and
found that subjects tend to remember the meaning of sentences,
but not which words are used. Presumably, there is 1little
or no remaining STM trace if the subject is not forced to
attend to the early stages of processing.
If this suggestion that PM is laboratory-task specific is
true, clearly there is a need for research into the limits of
task specificity and what other memory characteristics vary
with tasks and situations.
To recapitulate, there is only slender evidence that PM is
affected by any semantic ecoding variables. To be failr to
the present argument, however, it is necessary to point out
that individual differences have not been investigated, and

if semantic effects vary with different individuals, they
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may be cancelled out when summing scores across individuals.
Here again, it may be that PM is justifiably assumed to
generalise across individuals and situations. Research
designed to elicit such differences needs to be done.
¢) Long Term Memory and Secondary Memory

Long-term memory is probably far more important in
everyday life than short-term memory, but is less studied
in the psychology laboratory, and less well understood. In
contrast with iconic and primary memories, there is ample
evidence of the importance of coding. In a classic
experiment, Carmichael, Hogan and Walter (1932) presented
figures which were susceptible to two different sets of

labels e.g.

BOTTLE I I STIRRUP

When subjects were asked to reoroduce the figure, there was
clear evidence that their drawings moved towards the

stereotype suggested by the label i.e.

BOTTLE 0 STIRRUP d

The most dominant feature of long term memory is that it is
semantic and associative in its classification. This is
demonstratéd in a wide variety of experiments dating back to
Bartlett!s (193%2) study. More recently, Paivio (1969) showed
that the imagery-value of nouns predicted the ease with which
they could be learned, and Bower (1971) showed that instructons
to subjects to use imagery would improve learning.
Another important variable in LTM is the degree of organisation
of the content or stimulus material (Mandler, 1967), although

a distinction is made between the effect on storage and the

effect on retrieval (Mandler, 1971). Tulving and Pearlstone
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(1966) showed that recall could be improved by prompting
subjects with the taxonomic categories from which items were
taken: this has been interpreted as showing fhat more is
stored than can be retrieved. Also, a list of words drawn
from a few taxonomic categories will be better recalled than
a list drawn from many. Bower, Clark, Lesgold and Winzenz
(1969) demonstrated the effect of organisation even more
dramatically: they presented ligts of 112 words which were
divded into four hierarchies. when the presentation of the
1ists emphasised the categofical organisation, 73 of the
112 words were recalled, in contrast to only 21 correctly
recalled when the words were presented in random order.
Tulving has performed a series of experiments which emphasise
the importance of subjective organisation. Thus Tulving (1962)
noted the tendency of clusters of words to be recalled together
irrespective of their initial list positions. Tulving (1966)
required subjects-to learn a list of 18 unrelated words for a
free recall procedure. Half of the subjects had previously
learned 9 of the words, whereas the other half had learned
another 9 word list. Tulving found that the subjects who had
learned 9 of the words were initially better in the 18 word list,
but showed much poorer subsequent learning than the second
group. Presumably the subjective organisation that they had
imposed on the 9 word list would not extend to the 18 word
1ist, and inhibited further learning.
The obvious importance of stimulus-linked codings implies a
considerable variation of memory orocedures across different
situations and contexts. Also, semantic codings are similar
to higher-level perceptions in that they must be based on a

large number of more baslic elements and yet retain a

composite and'"appropriate" wholeness. To a large extent,
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semantic coding will be linguistically based, but this does
not mean that it is structural: Whorf's studies on the
linguistic differences in diverse cultures and languages,
and, even more, the number of arguments in the world which

turn out to be "a matter of definitions" are both indications

that the meaning of a word varies from one individual to
another. An essential aspect of long-term memory will be
missed if these cross individual variations are not investigated.

Proposition: That content and structure in memory are two
aspects of the same thing.

Kiss (1972) notes that there is a trend away from "structural"
memory theories of short-term and long-term memories towards
functional memory systems attached to specific modalities,
e.g. iconic, echoic, visual, primary, etc. #0One is tempted
to extend this trend, and predict that when the computer
simulation apvroach comes to investigate the body concept,
wine tasting, and other cross-modal phenomena, there will be
a rush of olefactory-gustatory-short-term-memories,
kinaesthetic-visual-auditory-long-term-memories, and the like,
a situation which would be reminiscent ofthe late nineteenth
century motivation theorists who proposed an innate instinct
to play the piano. However, this is clearly a fallacious
argument (perhaps an extensic ad absurdum?), and, despite
giving a certain illieit satisfaction, will not be

continued here.

Kiss also points out that these theorieé almost universally

assume active processing mechanisms which operate on passive

L 4
In the present use of the word "structural", these memories

are sti%l strugigra%i but aiﬁ s%hto a lesser extent: the
range of gener sation of e eoretical
‘reduced to stimuli from a specific modalityﬁriterion has been
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information, a necessary pre-supposition when theorisation
is based on the conceptual background of the Von Neumann
computer organisation. From the basis of automata theory,
Kiss suggests an alternative conception:

"The conception of memory suggested here is active, in the
sense that the memory system itself has certain processing
capabilities. I_t can undergo autonomous changes without
the influence of a central processor and it produces outputs in
response to interrogation, rather like an information-retrieval
system, instead of merely providing a set of pigeon holes into
which information can be placed and later read ﬁut with complete
certainty. We look upon memory as a sub-system within the
over-all information processing system of the organism",

(Kiss, 1972, p.336). |

The memory system is thus concelved to be an automation and is
describable in the language and mathematics of automaton theory.
Amongst other things, Kiss suggests that it has the following
features:

1) The memory system can be in a number of states. The
state can change autonomously when there is no input, or in
relation to in input.

2) "The 'contents' of the memory system are the different
states". Information is stored in the system if it has a
state in which an appropriate output is produced.

.3) The retrieval mechanism of the system is the
ttransitiont function of an amtomaton i.e. the rules which
determine how one state changes to another state. "Given
a set of inputs, an item is retrieved from memory if the set
of inputs drives the system.......into the state appropriate

to that item.
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This extremely interesting theory clearly implies the

importance of the content of memory, and in fact cuts across
the usual content/structure distinction. The usual 'contents!
(words, ideas concepts, images, etc.) are a function of the
structure of the system, and partly determine the processing
of the system. It does, of course, erect new structural
concepts - automaton, transition function, state of the systemn,
etc. - but these are on a completely different level of
generality compared with the usual theoretical concepts. And,
of course, it is not possible to comment on them without further

elaboration and empirical research.

However, the important suggestion from the present point of

view is that the conventional contents of memory are seen to be

a function of the structure and processing of cognition. Contents
manifestly differ across situations and individuals and are likely
to be idiosyncratic. Clearly the invéstigation, in any depth,
of this type of theory cannot therefore be undertaken using a
normative experimental method.

The application of automata theory to memory is of course new,
but this is not the first suggestion that memory involves active
contents. Bartlett's (1932) theory of memory relied heavily

on the concept of schema, which in turn originated in Head's
(1920) investigations of the mechanisms of postural control.

The schema concept can perhaps be likened to an analogue, or
continuously-changing automaton, and is best described in
Bartlett's own words:

11 gchema' refers to an active organisation of past reactions,

or of past experiences, which must always be supposed to be
operating in any well-adapted organic response. That is,

whenever there is any order or regularity of behaviour, a
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particular response is possible only because it is felated
to responses which are similar, and which have been serially
organised, yet which operate not simply as individual members
coming one after another but as a unitary mass". (Bartlett,
1932, p.201).
Here again the contents of the memory system cannot be separated
from the structure: a stored memory derives its effect,'and
hence its meaning and theoretical definition, from inclusion
in the schema, which acts as a whole. As a whole, composed
of a vast array of associated elements, it must of course by
idiosyncratic and unique: it is not conceivable that any two
people would have the same pattern of stored elements, nor the
same schema, and consequently it is not possible that any two
people would approach a new stimulus, task or situation in
exactly the same way. It is interesting to note that while
Bartlett used experiments, it was not the experimental method
as used to-day. It involved stimull which were as close to
life as possible, and did not sum responses across the different
- subjects. Each subject was investigated in hls own right, and
only then were generalisations made.
Piaget is another theorist who makes use of the concept of

' schema' and in fact takes a similar view of memory to that
adopted here. Al though Piaget's major research is concerned
with a different aspect of cognition, one can glean from his
writings, comments, relating to his view of memory:
",....various kinds of behaviour - so different from one
another that the only common feature is the conservation of
the past...... - are generally designated 'memory'. Iin
most cases memory is thus fused with habit or with that

special aspect of habit which involves the recognition of
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signs. As for evocative memory, ......it probably only
represents the figurative aspect (recollection images) of

the conservation of intelligence schematall. (Piaget,1971,p.3).
"T do not consider 'memory' and 'logic' to be two distinct
departments: the essential data are the perceptual
sensorimotor or operational schemata: the conservation of
these action schemata is what constitutes memory, and their
organisation is what constitutes logic...." (Piaget,1971,p.13).
Here again, there is no active processing mechanism manipulating
a passive information store: there is no need to postulate
one. Any system, biological or mechanical, which changes in

a non-random way, exhibits memory, or representation of past
events. If a system is changed by an input, then the new
state naturally involves a memory of the input. In terms of
the cognitive systems, the input will only produce a partial
change, indeed a miniscule change in relation to the entire
systeﬁ. The new state constitutes a memory of the input, and
re-activation of that'state constitutes recall. This cognitive
system is pregnant with information, and is a process view of
memory rather than a "structural" view, and suggests that there
are as many "memory stores'" as the are different processes in
the individual. Memory is an aspect of the process as it
changes over time, but no more than an aspect: it cannot be
separated from the process and cannot be investigated except

in relation to the process. Section 4 : 4 suggested that
perception and cognition are motor-oriented i.e. they can be
defined only in terms of the motor responses and response
schemata which the organism has developed in order to satisfy

its basic needs. In the sam way, memory is an aspect of

these response schemata. In concrete terms, this implies
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that memory is context specific: to the extent that individuals
operate in different life contexts and use different response
schemata, there are different memory stores.

In this conception of memory, primary memory is probably an
artefact of the psychology laboratory, where subjects are forced
to attend to the lower levels of processing. In complex life
situations, stimuli are almost always meaningful - indeed the
inexplicable often provokes fear or astonishment - and processing
is on the level of semantics. Hence the results of Sachs (1967),
that subjects remember sentence meanings but not the actual words.
Hence also the results of Bransford and Franks (1971), who
presented simple sentences which combined to form complex ideas:
subjects "recognised" complex sentences embodying the ideas, even
though they had never been shown the complex sentence before, and
indeed preferred them to the shorter sentences which had been
oresented. This study emphasises not only the importance of
semantic coding, but indicates how ideas can come together to
form a temporary unit directing recall.
Baddeley (1970) showed that SM relies heavily on semantic
coding, and Bower (1970) showed that it can use phonemic
information where that will aid performance, for instance with
rhyming words. Phonemic coding may also be used where semantic
coding is difficult (as with nonsense syllables - Gruneberg,
Colwill, Winfrow and Woods, 1970) or too demanding on

processing capacity (as with a’demanding supvlementary task -
Eagle and Ortof, 1967). All these results suggest

compatibility with a process view of memory; which puts forward
the notion that different tasks will involve different

schemata, with their corresponding manifestations of 'memory'.

The theories of memory reviewed above maintdn the distinction
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between storage and retrieval of information. Indeed,
Baddeley and Patterson (1971) state:

"Because of its enormous storage capacity, one of the

major problems of LTM lies in retrieving what has

been stored". (p.240)
Proces#nemory, in contrast, does not distinguish between
these. Siorage and retrieval are both a function of the
change in response schemata. For instance, in the laboratary
experimenté which show the 'effect! of organisation of
stimulus content on retrieval, process memor& would suggest
an entirely different interpretation. In these laboratory
tasks, the subject is being asked to recall a number of
elements which are not usually associated in the same respmse
schemata. The sgubject's difficulty is the retrieval of the
individual stimulus items. Thus words from few taxonomic
categories are words from few normally-unassociated
cognitive schemata, and the task schema is more easily
constructed. Bower et al's (1969) ll2-word hierarchy is
the provision of ready-made task schema. Perhaps the classic
example of the construction of a task schema is the use of
mnemonics, which can be translated into process-memory
jargon as "the translation of a schema-unrelated collection
of stimuli into a familiar task schema''. Thus the subject
who mentally moves around the house and takes out the stimuli
from different places 1s connecting the usually unconnected
stimuli into familiar schema. )
Perhaps one of the best demonstrations of this interpretation
was given unwittingly by Mandler (1967). He required a

group of subjects to sort unrelated words into subjectively

determined categories. After reaching a criterion of
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sorting the words consistently, he asked them to recall
them. He found.thét subjects who were only instructed to
sort the words, recalled them as accurately as éubjects who
were instructed to memorise them.

The writer earlier made some facetious remarks about cross-
modality memory systenms. These remarks were only facetious
as far as the strﬁctural memory stores are concerned,
however. The process memory interpfetation suggests that
these memories are likely to be the rule in complex
functioning of everyday Iife. It would suggest that driving
a car, for instance, has its own visual-auditory-motor
"memory" at specific levels of processing - corresponding to
the sensori-motor and conceptual schemata which control
driving.
Furthermore, this '"memory system" is different from the one
used by the motorcyclist, where the critical stimuli are
different. For instance, if asked to recall the features
of their morning drive to work, not many car drivers, but
most motorcyclists will remember particular places where
oil collects on the road (e.g. where cars park). Process
memory suggests that this is not merely a question of
differential importance, but a question of differential
cognitive schemata which imply a differential perception
and recall of the environment.
Finally, evidence based on brain-damaged patients was quoted
above to support the present argument. This may be ever
more suspect in 1its relevance than is usually assumed,
however. TLuria's (1966) impressive investigations of higher
cortical functioning emphasise the importance of interactions

between different parts of the cortex in producing any
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cognitive phenomenon. If this is true, then a lesion in
one part of the cortex will involve a temporary disturbance
of functioning, but will allow functioning to recover, to a

certain extent, as new patterns of interaction and new

pathways are set up. It was this phenomenon which underlay
Lashley's early theory of "mass action".  However, if
different cortical areas and different interactions are being
used, it is plausible to assume that the patient is fulfilling
the same cognitive goal by means of different cognitive
processes. Memory, from the present viewpoint, is merely
one aspect of those processes: it is possible therefore that
brain-damaged patients used different memory systems from
normal patients, and from each other.

It should be pointed out that the view of memory, put forward
by Bartlett and Piaget, and elaborated here, is not "a theory"
of memory in the same sense that Waugh and Norman's (1965)
PM/SM distinction is a theory of memory. It is not at the
same level of specificity, and cannot predict many of the
phenomena predicted by the other theories. It is instead

a "meta-theory", suggesting the types of phenomena which are
relevant, the methods which might be used to investigate
them, and the form which theories of memory should take. It
is not a theory in that it is difficult to think of an
observation which could disprove it: in Popper's (1959)
terms, it lacks anj immediate "falsifiability'". This does
not mean that it is beyond empirical data. In fact, it is
on the same level as the "implicit" meta-theory presupposed
by the experimental method: while it cannot be falsified by
any single observation,it can be found to be unsuccessful in

producing predictive theories, and it can give a more or less
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parsimonious interpretation of research findings.
This being so, it is not possible to suggest any critical
experiment or observation which would disprove the process
view of memory. However, the process memory interpretation
suggests that memory cannot be separated from process,
context, and individual variations. This is an absolute
proposition, but the extent of its practical application can
be investigated. The most simple way would be to use two
groups of subjects who had widely different life contexts
and hence different cognitive schemata. It would then be
necessary to devise stimuli which were associated in the life
contexts of one group, but not in the other. Recall of these
stimuli could then be tested at the different 'levels' of
memory processes = iconic, ST, LT, etc. For instance, the
following experiment would investigate the possibility of

individual differences in iconic memory.

Subjects Stimuli
Subjects Stimuli Prediction
Group 1 Engineers Engineering Long icon
jargon
Group 2 Artists Engineering Short icon
jargon

Alternatively, the same point might be demonstrated by:

Condition I Condition II
Subjects: Engineers Engineering Non-engineering
jargon jargon

Prediction: Standard deviation of the length of icon is
greater in condition II

The author thirms it unlikely that individual differences in
iconic memory would be found, at least with respect to
gemantic coding. It is not difficult to devise similar

experiments to investigate the proposition at different levels
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of memory functioning.
The major research implication, if this view of memory is
accepted, refers to the mode of investigation. Semantie
codes manifestly differ across different individuals, and
individuals vary their cognitive processes and memory
processes across different 1life contexts. The experimental
method may be used to test this supposition, as suggested
above, but cannot be used to investigate the phenomenon in
detail. A research method capable of doing so is therefore
of prime importance, and it is to be hoped that such a method
would speedily lead to an account of the development,
organisation, and function of life contexts together with

their cognitive schemata.

L:; 6 Higher Cognitive Functioning

Without making a formal definition, higher cognitive
functioning is taken to refér to the functioning associated
with attitudes, belief, logie, thinking, decislon making,
problem-solving, planning, complex skills (conceptual and
motor) and knowledge. More than anything, it is what
distinguishes Homo Sapiens from other animals. It is also
the type of functioning most distinctive of everyday life
and least studied in the laboratory.
Proposition: That the determining variables of higher

cognitive functioning are internally-
referenced and idiosyncratic

It is almost superfluous to 'demonstrate! this proposition with
regard to higher cognitive functioning: the evidence is all
around one in art, literature and common sense. It is common
observation that a person's knowledge, beliefs, attitudes and
interests influence his perception and categorisation of the

environment, and his responses to it. The University
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student's subject of study comes to affect his perceptions
of the world: the engineer will see structures which are
hidden to the artist, the artist will see light effects
which are hidden to the musician, the musician will hear
modulations and phrases in a.bird‘s song, and the psychologist
will see "defence mehanisms"™ where another will see "fact!.
Laurence Sterne (1760) gives an account of a related
phenomenon, when he portrays the effects of Uncle Toby's
Hobby-horse. Uncle Toby'!s Hobby-horse was his love of
fortifications: not only did he follow all the accounts of
campaigns, battles, and sieges, and re-enact them in his
back-garden, he came to interpret everything in life in terms
of fortifications.
It is common observation that the course of 1ife and even
sometimes its continuance is affected by knowledge. The
author would not have spent the last three years researching
for and writing the present thesis, had he not had, and been
able to, demonstrate a certain knowledge. Qualifications,
occupations, and hence even place of residence, and friendship
patterns are influenced by knowledge. In extreme situations,
knowledge can become the difference between life and death, as
with the would-be sailor, who goes to sea in a canal barge.
There can be no doubt then that the knowledge, beliefs,
attitudes and skills possessed by an individual have a profound
and diverse effect on all aspects of his 1life. The question
is, to what extent can these cognitive elements be described
in structural and externally-referenced terms? This question
leads us back to the nature of knowledge itself. The nature
of knoﬁledge has been a central topic of philosophical enquiry

since man began to reflect on himself. It is a topic on
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which volumes have been written, and in which the central
problems are still far from resolution. It is clearly
beyond the scope of the present thesis to follow, or even
summarise the debate. However, neither is it possible for
the writer to refrain from getting his feet wet to a certain
extent: 1if, as is being argued, the knowledge of individuals
is a major determining variable of their behaviour, it is
necessary to make a psychological investigation of knowledge,
and hence to adopt a position with regard to the philosophical
pre-suppositions. The position adopted here, and set out
below, is based on the ideas of Piaget (1970), (1971).

Piaget intends his position as a philosophical argument, and
it has been criticised as such by, amongst others, Hamlyn.
It is adopted here, however, primarily because of its
congruence with other analytic concepts of psychology,
particularly the '"process'" interpretation of memory and
perception described dove. One of Piaget's arguments,
with which the writer would concur, is that psychological
investigations are beginning to cast light on eplistemological
questions which have previously been discussed only by the
philosopher. Piaget suggests that knowledge 1s ultimately
derived from either or both of two sources:

1) Innate knoviedge - biologically vrogrammed. Reflexes

and sensatioﬁs come into this category.

2) Environmental knowledge.
Innate knowledge is likely to be general across a species to
a certain extent, but will also differ with individuals. All
normal members of the human species perceive light and sound
and can manipulate the environment. Thus all knowledge is

ultimately based on light, sound and physical displacement.
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Also all normal members of the human species have the
capacity to make sounds and develop a language (in coptrast
to a dog, which does not have the biological capacity to
develop a language): this potential is a necessity for
"secondary knowledge!.
Much knowledge is obviously a knowledge of the environment.
However, this knowledge can only be developed as a function
of certaiﬁ ways of perceiving the environment. To the extent
that these ways are common across the species, this knowledge
is objective and externally-referenced. But Section L:4
argued that perception is not externally-referenced. It is
subject to individual differences in motivation and expectancy.
It is also a constructive process that incorporates a mass of
stimulus variables and differences into a composite and
appropriate whole. In the final angl ysi s it is internally-
referenced and idiosyncratic. Knowledge, also, in the final
analysis, must be internally-referenced and idiosyncratic.
There are of course important control and regulation systems
which minimise the idioéyncracies of knowledge. All knowledge
is ultimately aimed at adaptation to the environment and at
satisfaction of the organisms' needs. To the extent that all
humans are in the same environment, and receive the same
feedbacks from the responses open to them, kncwledge is
common and objective. There can be few people who do not
"know" that brick walls are not put there for the banging of
the head.
A second important regulatory system is, of course, the social
system. Parents, peers, and teachers, exert the most immediate

feedback: education can be interpreted as an organised attempt
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to communicate the objective knowledge of a culture.
Tendencies towards idiosyncracy of concepts and beliefs
can therefore be corrected to the extent that they can be
verbalised and discussed.

It is not therefore unreasonable to attempt to conceptualise
perception and knowledge in a structural way. But such a
conceptualisation will miss out two important aspects of
knowledge:

1) The non-socially regulated knowledge. Some forms
of knowledge are taboo, and not talked about. Sex in the
abstract used to be such an area, but is perhaps now talked
about a good deal more than most subjects. Sexual knowledge
by an individual of particular people is still taboo, and one
would speculate that such knowledge would manifest highly
idiosyncratic categories. Other forms of‘social behaviour
are also usually left unmentioned, and "social knowledge'" of
people is not likely to be under social control. There are
also areas of knowledge which social forces cannot ''get at':
the phenomenal percept is one of these and conscious thought
is another. The author has found many laymen are surprised
when he says: he is studying '"styles of thinking". Most
people do not seem to have considered the possibility that
other people think in a different way from themselves. From
the point of view of the layman, therefore, the author's
categorisations and knowledge of conscious thinking are
idiosyncratic.

2) High level knowledge, which is a construct based on
lower level "objective!" elements. Although it is difficult
to demonstrate this point, it seems likely that lower order
beliefs will ibe subsumed within higher order categories which

act as a whole or unit in cognitive functioning. One might
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hypothesise that attitudes are examples of such units. While
they cannot be verbalised in their entirety, they affect
perception and thinking in a characteristic way, produce a
'das' or 'emotional flavour' to certain percents, and prejudice
thinking towards certain conclusions. Such "wholes'", because
they are the resultant of an array of parts, cannot be
structural. They cannot be defined exclusively in terms of
the parts which go into thelr composition, but must also refer
to the cognitive and perceptual phenomena which they control
in the individual.
A review of the laboratory evidence to demonstrate the
idiosyncracy of higher cognitive functioning would fill a book,
and is surely unnecessary in the present context. It will
suffice to mention a number of phenomena each of which
emphasises the directive and processing effect of cognitive
content:

Problem solving:
—functional fixedness (Maier, 1930)
-insight (Maier, 1931)
-perceptual and emotional blocks (Osborn, 1953)

Logic:
-effect of emotional content on syllogistic
reasoning (Lefford, 1946)
-implicit presuppositions in syllogistic
reasoning (Henle,1962)
-inductive evidence (Gilson and Abelson,1965)

Reasoning:
-importance of direction (Maier, 1930: Bartlett,1957)
-content in reasoning (Wason and Johnson Laird 1972)
-plans and strategies (Miller, Gallanter and
Pribram, 1960)

Vocational Choice:
-as a function of self concept (Super 1957;

Hunt,1967)
-as a function of interest (Strong,1943, 1955)

Persuasion:
-resistance to (Hovland, Janis and Kelleyy, 1953)

Cognitive Dissonance
-individual differences (Miller and Rokeach,1968).
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Proposition: That structure and content in high cognitive
functioning are two aspects of the same thing.

Piaget (1971) argues that autoregulation is an essential
characteristic of all forms of life. All biolbgical

organisms are involved in an endless fight to build up and
maintain an organisation, which is in some respects invariant

and stable, in the face of external and internal perturbations.
This is as true in talking about plants, as in talking about

the higher mammals.. The perturbations are environmental

changes and breakdowns or random disrupting influences within

the organism, and the mechanisms of autoregulation are the
responses open to the organisms. Autoregulatory systems are
visible in the plant suffering from desiccation (perﬁurbation),
which alters its water intake (response) right up to the

spaceman who is faced with an inoperative heat-shield
(perturbation), and who improvises (response).

The important aspect of this argument is that these systems form
a continum throughout nature. Piaget argues that cognitive
processes, and particularly intelligence, are not different in
principle from the homeostatic regulations of primitive creatures.
They are, in fact, a highly differentiated form of autoregulating
system. From the primitive responsesof plants, he moves on to
the more complex response systems of mammals, and to the sensori-
motor responses of the human infant. His account of the
development of sensori-motor intelligence, and its consequent
elaboration through pre-operational schemata, concrete operational
schemata to formal operational schemata, has of course been the
major part of his life's work, and is well knowm. A1l these

exampies are exXemplars of autoregulatory structures. *

¥M'structures!", henceforward in this chapter, are used in their
Piaggetian sense, and not in the sense of "mnvariant across

individuals, and ‘situations”
tlg‘ge present poigt. ations”, as the word has been used up to
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Piaget's earlier work (Piaget and Lambercier, 1942-58),
emphasises that perception also is an aspect of these
schemata. Piaget sees perception not as a passive,
receptive process, but as an active, constructive process
which is just as much a response to the environment as is

a motor act. Thexies of perceptlion in this country and

the United States are at present moving towards that sort

of interpretation (e.g. Neisser, 1967). Thus the perceptual
construct is not "abstracted" from the proximal stimulus,

but imposed upon it, and is a very real tool in categorisatin
of the environment and the delineation of response systems.
From this point of vew, knowledge schemata are another form
of cognitive schemata slightly less general than the formal
operations of intelligence.. The knowledge schemata are
active categorisations of the perceptual environment, which
posit functional invariances i.e; invariances.in terms of
response-payoffs. They can thus be interpreted as the
limits of application of sensory motor and intelligence
schemata. To take the concept of "food" as a particular
knowledge schema, it is an active categorisation of numerous
environmental stimulus-elements (plums, apples, eggs, cheese,
etc.) which posits a response-pay-off invariance (they are
all good to eat), and can therefore be thought of as the
limits of application of action schemata associated with
eating (chewing, conveying to the mouth, salivating, etc.).
But they are not peripheral to action schemata: they are

an integral part of the total response to the environment.
"The primary meaning of the hypothesis is that knowledge is

not a copy of the environment but a system of real inter-

actions, reflecting the autoregulatory organisation of 1ife
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just as much as the things themselves do" (Piaget, 1971,p.27).
Therefore there is no need to postulate active processing
mechanisms which operate on passive information: the
information itself is an active response to the environment.
Something is only "known'" to the extent that it is incorporated,
or assimilated (to use Piaget's terminology) into action
schemata.
In concrete terms, this suggests that the concept of "table"
is not defined in terms of some template of '"tableness", or

even purely in terms of a feature analysis of the perceptual
image of tables (legs, flat surface, hard, etc.). This

suggests that an integral part of the concept of table, or

at least of how it develops, is the assimilation of the visual
stimulus into motor schemata i.e. that you can put things on a
table, eat from it, sit up to it, etec. Adnmittedly, when the
label of "table" is added, the concépt gains a cognitive
independence which allows it to be separated from the immediate
sensori-motor context: a table can be recognised when flo&ting
in a harbour, so that one cannot "sit up to it", and the verbal
concept can be used when the physical stimulus is not present.
But that should not be allowed to obscure the origins of the
concept, or its nature as an active operational entity, as an
active structuring of the environment which is instrumental in
the direction of response systems.

Cognitive schemata are thus structures, in the sense of the word
as used by the structuralist philosophers. They have the
following characteristics:

1) They are transformational. They are systems of oper ations,

in which "processing" is implicit.

2) They are autoregulatory, i.e. they incorporate feedbacks
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which are aimed at self-maintenance of the structure.

3) They exhibit "wholeness'". Although structures are
composed of elements, the elements are associated by rulés.
It is this system of rules that is the structure. Because
the system is self-maintaining, it can act as a "whole" or
a "functional unit". Thus the concept of "table!" is
initially a structure of sensori-motor operations, but is

also a functional unit in eognition.

That both knowledge and processing are two aspects of cognitive
structures or schemata is the central point of this chapter,
and this has direct consequences for the types of research
method used by psychology, and on the suitability of the
experimental method, in particular. The nature of structures
as "wholes'", which contain but relate vast numbers of
subordinate elements, reinforces the previous argument as to
the importance of idiosyncracy. Structures, as autoregulatary
systems, develop within the individual, and reflect both the
individual organism and the individual environment. To the
extent that individual environments vary, and to the extent
that the developing structures are not normalised by social
and linguistic control structures, to this extent cognition
is idiosyncratic.

L : 7 Cognitive Style and Cognitive functioning as
Empirical Histemology

The argument seems to have moved a considerable distance away
from "The nature of cognitive style'", but the distance is
perhaps more apparent than real. It may be useful to have
an overview of the hypotheses that have been presented.
Firstly, cognitive style was originally taken to mean

"individual differences in cognitive functioning", a definition
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which suggests that conceptualisations of individual
differences must be solidly based on theories of cognitive
functioning. Some of that analytic concepts common in such
theories were critically examined, particularly in terms of

their relationship to the prime research method of psychology,
the normative experiment.

It was suggested that the experimental method involved a
number of assumptions, which might be incompatible with the
nature of cognitive functioning. For instance, it assumes
that the determining variables of behaviour are in fact
internally-referenced. Thus a given experimental situdion
might mean two things to two people; also, while it may be
possible to manipulate these variables to a certain extent,

it is both ethically and practically impossible to simulate
variations which occur in everyday life. Finally, "systematic"
manipulation of variables is in any case impossible until one
can give an account of the internal system of which they form
a part.

The external referencing of determining variables also means
that experimental results are specific to the experimental
situation, whereas psychological theories are often assumed

to generalise. Evidence was presented to suggest that these
are often false generalisations. However, this is not to say
that determining variable s &0 not generalise, (indeed structures
of knowledge and structures of intelligence show very wide
generalisation). It is to say that generalised theoretical
entities should be observed to do so, and not assumed to do so.
The use of control by randomisation makes the method normative.
Summing across subjects implies that determining variables in

any situation are the same for all subjects. Evidence was
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presented to show that individuals differ in response to
determining variables, and, indeed, in the nature of the
determining variables which influence them. It was argued
that the role of idiosyncracy in cognition is often under-
rated.

Finally, a point which was not made before, but can now be
appreciated, the experimental method involves the isolation
of a particular variable, together with the control or
randomigation of other variables. It is a systematic contrd
within a "frozen" situation. However, if the suggestion of
the schema, or structure, as the basic unit of cognition, is
accepted, there is a contradiction. The structure, although
a "whole'" in one sense, in another sense is a system of
interacting parts. The interaction is primary to its nature,
not a secondary consideration. A research method which
involves the isolation of one part from its functional
relationship is not a good way of investigating structures.
These presuppositions of the experimental method are embodied
in the structure/content distinction, which is impliecit in
many theories of cognitive functioning, it was suggested.
Arguments and evidence were presented to suggest that this
distinction is theoretically false, and in practice gives a
distorted view of cognition, the more distorted as one moves
from the sensory and motor aspects towards higher cognitive
functioning, and from a laboratory criterion to predictions
in the field situation of everyday life. In contrast to the
structure/context distinction, a view of cognitive functioning
was presénted which leans very heavily on the ideas of Piaget,

and which is also implicit, to a greater or lesser extent in

the writings of other theorists (e.g. Bartlett, 1932;
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Hebb, 1949; Miller, Gallanter and Pribram, 1960). This
view, which emphasises the active, interactive, auto-
regulatory nature of cognition, is dissonant with the
assumptions of the experimental method. This, in turn,
leads back to cognitive style, suggesting that a normative,
dimensional analysis, which embodies the same pre-
suppositions, is likely to be inadequate and possibly
misleading.

Thislchapter has also suggested that the importance of what
is normally called the content of cognition, has been under-
estimated. Considering its intuitive prominence, there has
been a surprisingly small research effort. Even Piaget,
who has come to the author's iniellectual rescue many times,
is of little help here, Plaget's researches have been into
the structures of intelligence, and have largely ignored
cognitive content. It is true that he shows how intelligent
operations originate in the sensori-motor schemata of the
neonate, and these sensori-motor schemata are strongly tied
to their behaviour contexts. Even at the level of the
concrete operational structures, there is still a link with
context: the operations can only be performed on concrete
subjects, although they do generalise across different types
of situations. However, Piaget's main effort is put into
the development of the structures with the end-point of
formal operational structures in mind. The formal operation
structures are characterised by being general to a maximum
degree, attaining the fully cognitive status where they can
operate in the abstract.

The structures of intelligence are not the only cognitive

structures which need investigating. The structures of
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knowledge are also important, and possibly more important

with respect to normal everyday functioning. The structures
of knowledge can be thought of as along a different dimension
from the structures of intelligence. The structures of
intelligence are internalised motor operations, and are to a
large extent general across different types of knowledge,
(although not completely so; see, for ‘example, Wason,1969).

The structures of knowledge are internalised perceptual
operations, involving an adaptive categorisation of the
stimulus world. An investigation of the structures of knowedge
may very well be the key to questions of how people interpret

the complex situations of everyday life, and how individuals
respond to these situations, whether the response involves the
mending of a car or the choice of a career. It seems probable
that a psychology of the human being in his natural environment
will require an account of the organisation of knowledge
gschemata, in the individual, and across individuals, and how
these schemata develop from the behaviour contexts of early life.
It may be objected that this is relegating psychology to a
branch of philosophy. The author would prefer to turn this
round and say that what was a branch of philosophy should now
be open to psychological investigation. There does not appear
to be any insurmountable barrier to the application of the
empirical and scientific methods which can give an account of
the nature and organisation of knowledge, in the individual and
in the social system. There is no barrier, provided the
assumption is not made that the normative experiment is the
only tool available to scientific psychology. Chapter 6 will

suggest an observation method which involves presuppositions
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which are compatible with this view of cognitive

functioning, and chapter 8 will present the results of a
pilot study using it.

The cognitive étructures of knowledge, attitudes and social
functioning have so far scarcely been investigated. Needless
to say, the present study can scarcely hope to scratch the
surface of this area. Nevertheless, one can hope that a
serious research effort would shortly bring the possibility
of understanding behaviour in the real-life contexts of

education, the family, friendships, and work.
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CHAPTER

PRESUPPOSITIONS OF THE NATURE OF
EDUCATIONAL SITUATION

5 ¢ 1 Preliminary Considerations

As with research in cognition, any research in education must
be based on a pre-supposed model, in this case of the nature of
the educational situation. In this model, the presuppositions
of educational research will @, to a large extent, congruent
with the pre-suppositions of cognition, and one can therefore
expect many of the points made in the last chapter to apply
here. Tt will also involve pre-suppositions which are
specific to the research methods, and environment, of education.
Parts of the basic model will be expliecit and parts will be
;mplicit._ ‘Implicit pre-suppositions are particularly difficult
to explicate. Many of the explicit presuppositions which are
listed below have been proposed by other researchers as
criticism of research methodology. The justification for
dealing with them here is that, even though most researchers
are aware of them, they remain implications of the research: a
research method which does not involve these presuppositions
has not yet been developed. Furthermore, it is very rare to
find a general survey of the basic model of the educational
situation: individual criticisms and points are usually
presented in the context of individual papers. This makes
it difficult to obtain a coherent view of our research
methodology, and its goodness-of-fit to the modern concept of
the educational situation.
The present chapter will attempt to set forth the expliéit

presuppositions, and some of the implicit presuppositions, of
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that sub-category of educational research which attemptg

to predict academic performance in tertiary education, and

the research methods used. It is thus necessary to deal
wlth criterion vériables, predictor variables, and the
logical and statistical procedures which allow comparison
of the two.

This sub-category of research is still vast in extent, and

the author has been forced to select from it. Differences
between countries in the administration of education results
in educational research projects often being less comparable
than other types of research. The present chapter is
therefore based primarily on research in British universities,
and includes studies originating in other countries only
where (a) there is insufficient British research on the point
of discussion, (b) a theoretical point or argument is raised
which is not apparent in the comparable British reseafch.
When one wishes to examine the presuppositions behind research,
and the methods used in research, it is necessary to bear in
mind the purpose of the research. The use to which research
information will be put inevitably determines how research
questions are formulated, and which observations, of the
infinite possible range of observations, are actually recorded.
Although the purposesof a varticular piece of research are
rarely mentioned, at least in the research reports, it is
possible to infer that the ability to predict academic
performance might prove valuable for the following reasons:
1) It would enable the maximisation of the effectiveness of
financial resources. Where financial resources are scarce
relative to the demand for University places, there is a duty

to maximise the effectiveness of those resources by selecting
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students who are able and willing to take advantage of them.
2) It would help to minimise human wastage and suffering.
It is often argued that a failing student has not only
resulted in financial waste, but has also suffered a blow to
his self-esteem and confidence. This blow may be both
undesirable and unjust.

3) It would elucidate the psychological components of the
academic skill, thus leading the way to:
(1) the tailoring of the educationallsituation to the
needs of individual students
(ii) the counselling of students who are not fulfilling
their potential
(iii) the design of assessment procedures which are more
valid measures of the attainment of educational
objectives.
It should be noted that the criterion for 1) and 2) is
actuarial: 1f research findings allow the reduction of wastage
rates from 30% to 20% of student entry, then the aims of the
research have been partly fulfilled. The criterion for 3)
is more strict and more important, although probably more
remote: it requires the application of knowledge to the
individual student.

b & 2 Criterion Variables

The general criterion of "academic performance'" has been
measured in a number of different ways. The most obvious
measure is examination results, based on 1lst or 2nd year
examinations, or Finals. The over-all grades or degree
divisions can provide an adequate differentiation between
students, and examination marks have been used where greater

precision is sought. Other researches have simply used
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failure rates, or similar classifications (normal academic
progress vs. failed or delayed academic progress). It is
necessary to bear in mind that the particular nature of the
criterion variable will determine the personality and
individual difference correlates that are observed.
Examination results, in particular, have certain limitations
which are often ignored. Although giving a semblance of
objectivity and reliability, the present examination
procedures lack both of these features. Examinations are
marked subjectively by markers who may or'may not have in
mind the precise features they are looking for in an
examination paper. Even if these features are known, they
are unlikely to be related‘to the educatlonal objectives of
the degree course, not logically; let alone empirically.¥
Furthermore, there is no specified relationship between
examination results and any external (e.g. vocational)
criterion. Examinations cannot, therefore be demonstrated
to be valid measures of anything other than the skill of
sitting examinations.

Many papers have also pointed out the unreliability of
examination marks (e.g. Hartog and Rhodes, 1935; Dale, 1958;
Furneaux, 1961; Cox, 1967).

Tt has been estimated (Jones and McPherson, 1972) that between
20% and 70% of the variance in examination marks is attributable
to marking unreliability alone: in addition to differences in
marking criteria between different individuals, departments

and Universities, many examiners will admit that they cannot

#One might surmise that responses to examination stress, and
the luck factor in question-spotting would be two unwanted
sources of variance.
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mark consistently over a single day. There is also the
possibility of response unreliability, the possibility that
day by day variations of mood, health, and weather will
significantly affect examination responses, making them an
unrepresentative.sample of even examination ability.
Despite these very real drawbacks of examination marks as
criterion scores, the over-riding consideration which
determines their importance must be the fact that they exist
and are used. Although imperfect, virtually all students
sit examinations and are awarded a degree on the basis of
thenm. The degree grade itself will often be critical in a
student's later life: without a grade of 2:1 it is difficult
for a student to enter a University as a lecturer or research
worker. The attainment of a 2nd Class Honours or above
earns a teacher £312 more ver year compared with a Dip. Ed.
teacher. The Civil Service is known to place high emphasis
on degree results when considering prospective candidates.
Thus the very real importance of a degree, and hence examinatim
results, to a student, makes it of prime importance as =a
criterion variable.
The use of failure rates as a criterion avoids some of the
errors involved in examination marks. Although based on
examination results, the differentiation between students is
much less, and errors of unreliability are consequently less*.

Furthermore, students are rarely failed on the basis of a

¥ Error variance is still present, however. 1In an individﬁal

follow-up of failing students, Wilson(1971) found fre t
effects of chance factors affécting results. One stu gg?
turned up a day late for his re-sits
jﬁ_trr:o%}rlter spentbthe Summer in the USA b
¢ year, before the June exam.result
ggségggfi%?ag%ergo ggtend the resits. nggggﬁ kgggnm;rshe
tnaTe éxaminatioﬁs;agk?uSt reduce the unreliaﬁility of a
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single examination: in many Universities, the staff bend
over backwards to allow for emotional and health problems
which cause a temporary period of unsatisfactory work. The
failure rate is therefore more of a longterm measure than
examination marks. It is also a fairly valid measure of

one criterion, financial and human wastage which results

when a student enters for a course of study but does not
complete it.

Unfdrtunately; failure rates and wastage rates do not

measure only acadenic criteria. When a student fails, it
may be as much a reaction to the situation and environment

of his course, as a reflection on his academic abilities.
Apart ffom more subtle reactions, mental disturbance or
pregnancy may cause a student to fail.

Failure rates also have an inbuilt statistical characteristic
which many researchers appear to ignore, as Wilson (1971)
pointed out. Failures are an 'extreme' group taken from

the population of University students, and the characteristics
of these students are not likely to be normally distributed.
This will make the data unsuitable for input to correlationl
and regression analyses, theoretically at least. In practice,
researchers tend to disregard the pre-requisite conditions

of parametric statistics, although it is not knovm how great
an effect this will have on the resulting statistical

conclusions. (Siegel, 1955).

The Pre-suppositions of Criterion Variables

i) Reliability. Criterion variables should be reliable
if there is to be a chance of successful prediction, and
therefore examinations and failure rates are pre-supposed

to be reliable. In fact, there is a general awareness

(see above) that examination results are highly unreliable
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(it is difficult to see how one could, in practice, get
evidence on the reliability of failure rates). Jones and
McPherson (1972) have pointed out the implication that one
cannot expect to attain correlations of unity between any
predictor and examination results: they suggest correlations
of 0.7 to 0.8 are the maximum possible. Presumably, if
examination marking were to become more objective, higher
levels of prediction would be possible. Furneaux (1961)
notes that this is indeed fhe case in the United States, where
the prevalence of multiple-choice examinations has led to
higher predictor-criterion correlations than are found in
this country. (Kelsall, 1963, has suggested that, because
of the reliability factor, the most one can hope for is
prediction, not of rank order of accepted candidates, but of
the degree of risk attached to different groups).
35 Fundameﬁfal Unity. This is the pre—supposiﬁion that
all examination performance is a psychologicaly unitary thing
towards which a variety of characteristics might contribute.
This assumption is implicit in the normative measurement
method combined with the correlation/regression type of
statistics/analysis. The converse pre-supposition is that
examinations require a variety of skills, abilities, and
responses, and that/Ziven score can be attained in a variety
of ways. Hypothetically, foru students might have reached
the same low score by four different paths: one had poor
handwriting, the second had a poor memory for details, the
third had little analytic ability, and the fourth was
unoriginal. There is, in fact, some recent evidence which

bears on this point.  Thompson (1973) reported case study

material which indicated that students reach the same academic
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criterion (high or low on 'A' levels and University first
year examinations) by diverse motivational routes. The high
academic achievement of different students was often founded
on different basic motives. To the extent that examinations
are intended to be a measure of motivation to work and achieve,
these observations would indicate that they are not a pure or
unidimensional measure, or indeed any measure at all, but
rather a conglomeration of variables. If this alternative
pre-supposition, that the criterion is a coﬁglomerate or system
of sub-variables, is nearer reality, then a normative approach
which involves the summation across students obviously has
little change of successful prediction of the performance of
individual students: each "path" to a given criterion score
is likely to have different predictor characteristics
associated with it. Whether or not the pre-supposition of
fundamental unity has been believed by the researchers to be
veridical, there has until recently been little choice about
making it: the alterﬁative in normative measurement method,
cluster analysis, has only recently become viable as a result
of the growth in the size of computers (Entwhistle and
Brennan, 1971), and the idiographic measurement method
remains faintly unrespectable, and lacking in methodological
rigour. The p;e-suppositions of the measurement methods
are dealt with in greater detail in Section 5:4.

5:%3 Predictor Variables

The cognitive style measures, their predictive success in

the educational situation, and their presuppositions, have
been reviewed in the nreceding chapters. Cognitive style,
however, is only the tip of the predictive iceberg, as far

as academic performance is concerned.
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Table 5:1 1lists the major studies which have been made
using different predictors, together with the typical

results of these studies.

Table 5 : 1 Predictors of Academic Performance

1. Entry Knowledge

Higher School Certificate

Williams (1950) General agreement that there is a
significant association, with the

Warburton (1952) exception of Peteh. Correlations
between 0.25 and 0.8, but

Dale (1954) generally 0.5. Wide variations in
correlation between faculties

Peteh (1959) (Forster) and department (Warburton,
Villiams). A tendency towards

Forster (1959) better prediction in Science as

compared with Arts.

Scottish Leaving Certificate Examinations

Scottish General agreement of a "significant"
Council (1936) but moderate degree of correlation
(Gould and lcComisky), with wide
Gould and variations between subject area

McComisky (1958) (zero to 0.7, in Pilliner's study).
Also variations from year to year:

Pilliner (1960) Pilliner's over-all correlation was
0.06 in 1953 and 0.3%3% in 1954. Science
Nisbet and generally more predictable than Arts,
Welsh (1966) although there are exceptions to this

(Pilliner: French and Latin results
had high correlations, wnereas Maths.
had a very low correlation).

University First Year Examinations

Pilkington and Harrison (1967) r = 0.524
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General Certificate of Education

Austwick (1960)

Nicholson and
Galambos (1960)

Peteh (1961)

Richards and
Wilson (1961)

Himmelweit (1963)
Bagg (1968)
Bagg (1970)

Pilkington and
Harrison (1967)

Hamilton (1968)
Maclay (1968)

Abercrombie, Hunt
and Stringer (1968)

Wankowski (1968)
Cohen and Child (1969)

MeCulloch, Foren and
Hiteh (1969)

General agreement on a significant
and moderate degree of relation-
ship, with correlation ranging
between 0.2 and 0.6, with excep-
tions (Himmelweit, Hamilton and
Ba gg). Wide variations between
subject areas (Austwick; 0.126 -
0.635) and faculty (McCulloch,
Foren and Hitchy; Soeial Science -
rho = 0.377. Joint Honours -

rho = —0003?)t

‘Many of the studies used categor-

isation of groups and differences
of means testing rather than
correlations, which makes quantifi-~
cation of relationships between
predictors and criterion difficult.

Smithers and Batcock (1970)

Sherwin and Child (1970)

2. Cognitive Tests

These include AHJ, Bedford College Test, Newnham College Test,
- NIIP Croup Test No. 33, Thurston's Primary Mental Abilities,

intelligence tests by Cattell, Spearman and Valentine, in
addition to a variety of lesser known tests.

White (1931)

Dale (1935)

Petrie (1948)

Himmelweit and
Summerfield (1951)

Many investigations have found
moderate correlations with perfor-
mance, but others have found none
(e.g.Hamilton). The predictive
value is less than that of 'A!

Nisbet and Buchan (1959) 1levels, and when combined with

Valentine (1967)
Himmelweit (1963)
Kelvin, Lucas and

Ojha (1965)
Pilkington &

Harrison (1967)
Hamilton (1968)
Ryle & Lunghi (1968)
Banks, Kardak, Jones &

Lucas (1970)

'A' levels, cognitive tests contri-
bute only a negligible gain (Pilk-
ington & Harrison). The level of
correlation is not sufficient to
allow prediction of rank order,
generally being within the range of
0.2 = 0.4

Smithers & Batcock (1970)
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Bernreuter Personality Inventory

Brotemarkle (1933)
Nemzek (1938)
Munroe (1942)
Super (1942)

Brotemarkle found that '"neurotic
tendency" predicted academic apti-
tude at a low but significant level.
The other studies found no
relationship.

Cuilford - Zimmerman Temperament Survey

Goedinghaus (1954)

Bendig & Spffggﬁ)

Vitherspoon &
Melberg (1959)

Witherspoon and Melberg found signi- -
ficant correlations around 0.2. The
other two studies found correlations
varying between 0.2 and 0.4,depending
on the particular GZTS factor, the
highest being Restraint (similar to
extraversion/introversion).

Maudsley Personality Inventory and Eysenck

Personality Inventory

Furneaux (1956)
Broadbent (1958)
Lynn (1959)
Bendig (1960)
Lynn & Gordon (1961)
Savage (1962)
Kelvin, Lucas &

Ojha (1965)
Lucas, Kelvin &

Ojha (1966)
Ryle and Lunghi (1968)
Entwhistle, Percy

& Nesbet (1971)
Kline and Gale (1971)
Wilson (1971)

Minnesota Multiphasic

Strong evidence that introverted
students perform better (Furneaux,
Broadbent, Lynn, Bendig, Kelvin et
al, Entwhistle). Contradictory
evidence on neuroticism: Furneaux,
Lynn, and Wilson found that neurotics
performed better, Lynn and Gordon,and
Savage (in Australia) found the
opposite, and all other studies found
no relationship. Smithers & Batcock,
and Entwhistle, Percy and Nisbet,
found variations in different subjects
and Wilson found that the prediction
of success and failure required diff-
erent regression equations. Where
relationships found,correlations were
of the order of 0.2.

Personality Inventory

Hahn and Singer (194L4)

Relationships have been found in

Owens and Johnson (1949) the following dimensions:

McQuary (1953)
Schofield (1953)

extroversion, immaturity,
psychopathology, hypomania, and

Frick and Keener (1956) schizophrenia (all -0.2 —0.3%-

Burgess (1956)
Stone & Ganling (1956)
Grace (1957)
Weiss, Segal and
Sokol (1965)

negatively correlated at a low
but significant level).
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Rorschach Inkblot Test
(often modified for group administration)

Munroe (1942) Contradictory results. Munroe
Munroe (1945) found that neuroticism scores
Montalto (1946) predicted at levels superior to
McCandless (1949) the Bernreuter and to intelligence.
Osborne & Sanders (1949) Osborne and Sanders found signi-
Gaier (1952) ficant differences in the scores
Rust and Ryan (1953) of achievers and non-achievers.

Other investimtors found no
relationships. Lavin (1965)
concluded that the Rorschach "is
a poor instrument for the pre-
diction of academic performance'.

16 PF

Cattell (1957) Cattell and Beloff found that the

Cattell, Beloff & correlation of performance with
Coan (1958) intelligence was raised from 0.5

Locke (1958) to 0.7 by the addition of 16 PF

Holland (1959) scores. Other investigators

Holland (1960) have found significant although

Holmes (1960) less spectacular correlations

Warburton (1963) with the following factors:

Locke (1963) emotional stability, high self-

sentiment, confident adequacy,
composure and persistence.

The compilation of this table is largely based on

previous reviews by Eysenck (1947), Entwhistle (1971),
Kelsall (1963), Lavin (1965), and Hack (1971).

Table 5:1 shows that the best predictors of educational

performance are the various measures of entry knowledge-
attainment at an earlier level of education. This would tend
to argue that the determinants of performance are fairly stable,
operating in a similar manner at both earlier and later levels
of the educational process. However, it should be remembered
that the levels of correlation are generally of the magnitude
of 0.5, accounting for only 25% of the total variance in
performance.. Furthermore, there are wide variations in
correlation in different subjects, departments and faculties.
There are valid reasons for accepting this as an adequate level
of prediction: the G.C.E. and other school-leaving

examinations are based on school performance, and schools show
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many differences in teaching method, environment, and even
subject of study, from Universities. A further point is
that the pfediction of University performance is not a design
feature of school-leaving exams. This reasoning is supported
by Pilkington and Harrison (1967), one of the few studies to
explicitly compare the predictive validity of G.C.E's and
Univerdty first year examination. The latter was the superior
measure, -although the correlation was still only 0.524.
The group of cognitive tests are second to entry knowledge in
level of prediction, although there are wide differences between
individual tests, and again across different subjects. Many
of these tests are expressly validated against University
performance (e.g. the AHS5, the Valentine), and hence the
relatively low correlations of 0.2-0.4 afe disappointing. They
are not, however,'surprising- As can be observed at an
intuitive level, intelligence is only one factor: dimensions
of personality, study habits, and factors of environment
confound the validity of any single predictor.
The various personality measures, although not expressly
designed for the educational situation, do have some slight
predictive value, although results here are even more contra-
dictory-and confusing. Perhaps the strongest trend in the
evidence is that introverted students perform better, although
variations between subjects and departments are apparent here
also.
The author's view of these research reports mirrors exactly the
following comment in a paper by Lin and McKeachie (1973):
" eees the list of personality variables that have been
found to relate to academic achievement is more impressive
for its length than for the magnitude or replicability of

the relationships found. Since academic achievement
clearly involves many variables and their interaction......
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this would in itself be not disheartening were there some
theoretical framework within which the various findings make
sense, and upon which further research could be planned. But
this too is lacking".

The judged adequacy of these measures as predictors of
educational performance will of course depend on the eriterion
of adeguacy. In terms of the research aims mentioned above,
measures of entry knowledge, and cognitive ability, and
possibly also the personality measures, go some way towards
fulfilling the first two aims i.e. of maximising financial
resources, and of minimising human wastage or suffering. None
of these measures, however, makes a significant contribution
to prediction at the individual level, to identifying
particular students at work, or of outstanding performance,
and diagnosing the particular combination of factors operating
in those cases.

Tt is also necessary to consider the adequacy of these studies
which have used a large number of measurés together with
statistical techniques such as multiple regression and multiple
correlation. None of the above measures would be expected to
predict individually: one might expect that the objective of
the present research strategy is to obtain a high level of
prediction by using a weighted combination of tests from a
large battery. One such study was that of Himmelweit and
Summerfield (1951), who gave a battery of cognitive and
conative tests to 232 students at the L.S.E. in 1947-48. The
battery included measures of (1) general knowledge, (2) ability
to read tables, charts and graphs, (3) seven tests from
Thurstone's Primary Mental Abilities, (4) two tests of

completion and direction, (5) a short, non-verbal, and

relatively pure, intelligence test (NIIP Test 70/1), and



168
(6) an accuracy of performance measure based on the NIIP test.
The resulting multiple correlation was 0.601. Dale (1954)
noted that the student sample included a wide range of ex-
Servicemen, and was therefore likely to be heterogeneous with
regard to intelligence, thus inflating a level of prediction
which might be found in more settled times. Furthermqre, as
Hope (1968) points out, multipie regression techniques
capitalize on chance variations, and the value of the multiple
correlation obtained is likely to drop when applied to fresh
data. This was confirmed by Dale (1954), who obtained a
correlation of O.4]1 when the same equations were applied to the
1949-50 intake of the L.S.E.
The heterogeneity of intelligence argument was also supported
in a later study by Himmelweit (1963), still at the L.S.E.
The previous successful tests, together with Furneaux's speed
and level tests of intelligence, were given to the same

groupings of students as previously. The results were:

For
Law students r = 0.51
Sociology students r = 0.48
Economics students r =
Statistics sub-group r = 043
Economics sub-group r = 034
Government sub-group r = 0.29

One of Himmelweit's conclusions was:

"it looks as if in each case the test which best predicts
performance is the one which measures not the quality most
related to the degree course, but the quality without which
the student might come a cropper in that particular course.
It is the limiting ability that predicts (i.e. capacity to
memorise parrot-like in Law; ability to deal with figures

in Economics, and the ability in the Statistics course to
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deal with the Economic History paper)......"
This conclusion is interesting in that it points to
1) wide variations between subjects
2) a non-linear, 'necessary but not sufficient",
relationship between individual variables and
educational performance.
Thus it appears'that studies which use a battery of predicitive
measures are also lacking when it comes to predicting for an
individual. To paraphrase Himmelweit and Summerfield (1951),
it is possible to predict the extremes of performance, but not
the borderline cases, and that is where prediction is most
needed. Even the moderately successful levels of prediction
that have been obtained can to an extent be called illusory:
in addition to differences between subjects, and date of
testing (Himmelweit, 1963), differences between Universities

are likely to affect the regression equations.

The Presuppositions of the Predictor Variables

The predictor variables used in the educational situation are
in fact a subset of analytic concepts of cognition discussed
in the previous chapter; Consequently, the arguments and
criticisms developed there apply also to this subset, and need
not be repeated. It is, however, worth noting the pre-
suppositions, and the conclusions which can be drawn:

1) The dimensions are assumed to be reliable and general
i.e. an individual's score on that dimension is held not to
vary across different times, and across different situations
where that dimension might be relevant. While there is
generally supporting evidence with regard to reliability,
the generality of theoretical dimensions is seldom tested.
Although the relative contribution of specific and general

factors to an over-all intelligence score, and in various
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applied situations has been throughly explored, the same
cannot be said for "over-all" personality dimensions and
cognitive style dimensions. Indeed, what 1little research
there has been into the cognitive complexity dimension has
suggested high domain specificity.

The presupposition of reliability and generality of dimensions
is a part of the "structural™ nature of the concept of
dimension: the dimension is structural, and must therefore

be distinguishable from aspects of '"content'", i.e. variation
from situation to situation and person to person. The
arguments, quoted in the previous chapter, against applying
this distinction to higher cognitive functioning, apply with
even greater force in the context of the field situation of
Tertiary Education.

2) The test construction procedure often involves the
attempt to isolate a "fundamental dimension". Tests are
constructed so that items inter-correlate with each other to
a maximum extent, and inter-correlate with other tests to a
minimum extent. Thus many tests are intended to be measures
of basic and independent psychological entities.* This
characteristic of the dimensional approach minimises the
appearance of interactions between variables, and renders the
theoretical explanation of any interactions which do appear,
almost impossible. Chapter 4 argued the importance of
interactions in cognition, and noted the possitlity that the
interaction is a primary characteristic. of cognitive functioning.

Furthermore, Chapter 4 favoured the "scheme'", or the "Structure",

as a conceptual unit which reflects some of the important

# There are notable exceptions to this, Cattell's 16PF being
one of them.



171
characteristics of cognition, and it is difficult to see
how these concepts can be reconciled with the concepnt of
"dimension'" as a basic cognitive unit.
Finally, it is sufficient to note the sociological detail
that the theory of testing appears to have lagged behind
the technology and ﬁethodologY (Shouksmith, 1971). It is
necessary, therefore, to examine the research methods used
in predicting the educational situation in order to discover
the origins of our model of that situation.

5: 4 The Research Method

Before discussing the presuppositions of research method,

the more mundane difficulties, specific to research in
education, should first be mentioned. In any applied science,
the theories and methods developed in the pure part of the
subject often need modification before they can be put into

practice. Similarly with Education, the "field situation" of
education produces difficulties which are often not found in

the more abstract psychology laboratory situation. Thus
where the psychologist recruits subjects who are asked to
perform in their spare time, the educational researcher's
subjects are often being investigated in University time.

This places an extra constraint on the researcher to fit in

" with the University's schedules and timetables. This factor,
together with the duration of many educational investigations
(3 years, when predicting degree performance), makes for poor,
or non-existent, experimental design, and hence conclusions
with low internal validity. The non-scientific way in whch
data leads to conclusions in education is perhaps masked by the
high "common-sense™ validity of the conclusions, in contrast

to pure psychology where data often inexorably leéd to
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counter-intuitive conclusions. In.compensaﬁion for this
lack of internal wvalidity, the external validity of
educational research is usually high, again in contrast
to pure psychology where it is equally usually low.

As a result of the field situation character of education
research; sampling is also difficult. Whereas the
population of tests and theories in Psychology is the
"man-in-the-street", the population of educational research
is the student in education, a person who has already gone
through a rigorous selection process. This means that the
educational population is likely to be more homogeneous, and
distributed in a non-normal way. In practice these consider-
ations need not weigh too heavily: except in certain applied
disciplines, most psychological research in fact uses
University students as subjects,* and thus does not differ
from educatiomn.

The educational researcher must be especially vigilant for
experimentor effects, in particular the Hawthorne effect.

By selecting out a sub-sample of students to test and
experiment on, he may very well be enlisting their interest
and raising their motivation to do well.

In contrast to the laboratory experiment, the field invest-
igation often lacks control of possible intervening variables.
While this is generally true of educational research, it is
particularly true of the prediction of academic achievement.

In this case, the testing of students in University time,

¥ Tt'is interesting to speculate whether cognitive
.~ psychology would be what it is to-day if 15-year old
school leavers replaced University students as the
main source of subjects.
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together with the immense number of possible predictive
variables, and the timespan over which the process occurs,
makes it impossible to make a study the slightest bit
experimental. The typical study in this area is what
Campbell and Stanley (1963) call '"quasi-experimental',

involving an experimental effect and an observation:

X ' 0
Experimental _ Observation(s) -
effect -
Educational Performance,
processes predictive
variables*

As Campbell and Stanley point out, this type of study has
negligible internal validity, being open to all eight classes
of extraneous variable which they mention. Furthermore, the
adage that "correlation" does not indicate éirection of
causality" applies with particular force: the stimulation

of change in cognitive and personality variables and in
attitudes would be part of the objectives of the educational
process, and would thus render the use of these variables

as predictors of the process an absurdity. Here again, this
is yet more likely with cognitive style dimensions.

Much research in this area attempts to compensate for lack

of experimental control by the use of multi-variable
statistical analyses. However, these methods, of which
multiple regression analysis may be perhaps taken as a model,
themselves make presuppositions about the nature of cognition

and the nature of the educational situation.

% Predictive, as used here is of course logical predicﬁion,
although it may also be chronological prediction. Even if
chronological, however, the design is still as ahove, and not
Qpme——i 0: this latter would require the observation of
the same variables in the pre-test and the post-test.
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These presuppositions are fairly widely known amongst
researchers, and are also fairly widely ignored. It is
worth re-stating them here:
1) The requirement of interval data. The vast majority
of mlti-variate analyses used are parametric and require
interval data. Most psychologists would agree that
psychological variables are seldom on an interval scale,
and sometimes not even on an ordinal scale. However, the
interval data assumptions of parametric statistics are
widely ignored, -often with the optimistic comment that
parametric tests are "remarkably robust'. However, the
truth is fhat the amount of distortion engendered by breaking
this assumption is a complete unknown, when the distribution
of scores and the nature of the scale is not known (Siegal,
1956). The recent development of non-ﬁarametric methods of
multi-variable analysis (Torgerson, 1958) will perhaps lead
to a return to "virtue'".
2) The requirement of a normal distribution. Here again,
the use of variables which are known not to conform to the
normal distribution (e.g. field dependence), together with
the highly selected nature of student samples, militates for
the development and usage of statistical methods which do not
make this assuﬁption. |
3) Adequate numbers. As more and more predictive variables
are found, and need to be taken into account, the increasing
classification of samples increases the number of 'cells"
and decreases the numbers of students per cell. This means
that extremely large samples are required for a broad multi-
variate analysis. The problem is% of course, exacerbated

when any of the variables are not normally-distributed.
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L) Normative dimensions. The usual multivariate analysis
~itself- requires the use of dimensions of individual difference
on which every individual in the sample can be placed, and is
probably the main motivation for the extensive use of the
dimension concept despite its unvalidated nature. Other
taxonomic units, for instance the type, and the hierarchical
structure, have until recently been suitable only for simple
statistical analysis, rather than for multi-variate analysis.
However, recent developments in numerical taxonomy (Sckal and

Sneath, 1963) and cluster analysis (Wishart, 1969) open up
new possibilities in this area. Cluster analysis 1is

similar to factor analysis in that it attempts the statistical
representation of points in an n-dimensional hyperspace,

where n is the number of variables used to classify each
point (a person). A factor analysis attempts to reduce the
information in the space by positing vectors from the centre
of the space so as to maximise the variance accounted for.
Cluster analysis attempts to reduce the information by
positing clusters of points, which are analogous, as Entwhistle
and Brennan (1972) point out, to galaxies of stars. Thus
whereas a factor is itself a dimension, which is correlated
with the predictive dimensions, and on which an individual

can be given a score, a cluster is a group of people with a
similar pattern on all the variables of the analysis. Thus
clusters may be, in psychological terms, approximations to
"types" of people. Furthermore, some clustering procedures
begin with n clusters (where n is equal to the number of
cases, in this case people), and progressively collapse the
most similar clusters until there remains one large cluster.

The way in which the clusters collapse, and the "fusion
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coefficients" can be plotted graphically in a "“dendrogram",
which may give some indication of hierarchical structuring.
Cluster analysis has as yet been little applied in psychology,
and less in education. However, there has been some premising
research into the structure of semantic domains (Miller, 1964;
Osgood, 1968; Fillenbaum and Rappoport, 1971).

Furthermore, Brennan (l97l)z and Entwhistle and Brennan (1972)
revort the application of cluster analysis to a battery of

23 variables associated with academic performance. They
report a twelve cluster solution, with 3 high performance
clusters, 3 low performance clusters, and 6 intermediate
performance clﬁsters. The clusters have a certain intuitive
validity, even though there is as yet no way of eliciting a
predictive equation or applying tests of statistical
significance.

Cluster analysis thus appears to be a promising technique,

but it is not without its difficulties. The whole clustering
procedure is based on the similarity matrix, which states the
similarity or dissimilarity of each point with each other
point. Entwhistle and Brennan use a simple BEuclidean distance
function: the Clustan User's manual, however, allows for any
of forty different metrics to be used. Little is known of

the psychological assumptions and practical differences
involved in these metrics, and the assumption of a Euclidean
space.¥®

Secondly, there are a variety of different clustering criteria

which can be used. Different procedures maximise the variance

included ina cluster regardless of shape, or maintain a

spheroid cluster shape, collapse clusters according to the

% in itself challengeable (Scott, 1963).
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nearest neighbouring cluster, or maximise the distance of
the furthest neighbour. Where the distribution of points
in the hyperspace is relatively homogeneous, these and
other different clustering criteria lead to radically
different results. IIn the absence of ways of deriving
predictive equations and examining the predictive validity
of the different procedures, it is difficult to know which
procedure is in some way consonant with the structures of
cognition.
Thirdly, although cluster analysis is less restrictive in
its assumptions than normative multi-variate analysis, and
can pieck out, types and hierarchies, it cannot handle
other types of structure, in particular mixtures of
dimensions and types. Deese (1969) and-Osgood (1968) note
some other structured forms which may be represented in
cognitive functioning and which conflict with cluster
analytic assumptions.
Finally, as with factor analysis, the results from a cluster
analysis depend on the input to the analysis. Thus the
identification of cognitive and behavioural domains which
are in some sense real, and the correct sampling from those
domains, would appear to be a logical pre-requisite for
meaningful results. In the cass of the variables usually
associated with academic performance, it is not possible to
isolate particular domains, nor to sample them in any
systematic faéhion, and this must cast doubt on the reality
of any clusters found.
One might also point out that the chief advantage of cluster

analysis, i.e. its ability to pick out patterns of scores,
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and hence interactions between variables, is underused if
the input to the analysis'consists mainly of the conventional
dimensional measures, as is the case with Entwhistle and
Brennan's (1972) study. As was pointed out above, the
theory and construction of such dimensions often minimises
possible interactions.
5) Linear casual relationships. Multiple regression
andysis as used in the prediction of educational performance
also assumed that the relationships between variables are
linear, and by implication, that there is one route to
academic sucecess and one route to academic failure. Although
there is 1little clear evidence of curvilinear relationshipé
(and, one is tempted to add, bearing in mind that there has
been 1ittle vigilance for them), it seems intuitively likely
that they proliferate in the educational situation. The
'1imiting abilities' mentioned by Himmelweit (1963) and
reported above, without which students cannot do well, are
examples of curvilinear relationships which are only
minimally picked up by correlation and regression. Sim-
ilarly, it would seem likely that students attain a given
level of academic performance by various cognitive routes:
that academic performance is not an index with any normative
psychological reality.

Conclusion

An examination of previous attempts to predict academic
performance using a variety of predictors has shown that
these have met with only slight succesé. Although the use
of objective measures in selecting is justified in an

actuarial sense, our knowledge of the individual differences
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in response to education is insufficient to allow identi-
fication of borderline cases and students at risk, and to
give diagnostic or corrective help to individual students.
This failure of research is to a large extent due to the
unreliable and invalid nature of degree results as a criterion.
However, a further important factor must be the discrepancy
between the reality of the educational situation, and the
model of that situation presupposed by the conventional
research methods.

The conventional research method involves the use of
normative individual difference dimensions, and the combin-
ation of the dimensions into a normative predictive equation.
This implies a model of the educational situation involving
students who are responding to a common environment, and

who can be "quantified™ on a unitary scale of academic
performance, which is predictable from a linear combination
of dimensional differences.

The common environment does not exist, however; neither
tobjectively" nor psychologically. The conventional
research methods can, to a certain extent, take into account
"objective!" environmental variations, such as different
departments, and subjects of study, tutors and lecturers,
teaching methods, lodgings, etc., although the classification
matrix, and hence the sample size required to fill it, quickly
becomes very large. However, it is unable to take into
account the perceptual and cognitive factors which make
common objective environments psycholdgically diverse. A
common Department, tutor, teaching method and subject of study
are iikely to be perceived in a variety of ways by different

students: 1t was the argument of Chapter 4 that these



180
perceptual and cognitive differences are not likely to
be reducible to dimensions.
Furthermore, the variety of psychological paths whieh can
lead to a given examination score is dissonant with the
normative combination of scores in a regression equation.
There is, therefore, a strong requirement for the
development of research methods which do not involve
normative and dimensional assumptions, and which allow for
the construction of internally-referenced, or intra-
individual, structures but which remain rigorous and

ultimately objective.
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CHAPTER 6

A METHOD FOR THE INVESTIGATION OF
COGNITIVE FUNCTIONING IN THE FIELD SITUATION

6 : 1 Psychology as a Science

The previous two chapters have examined some of the
difficulties associated with explanatbry concepts in
cognitive psychology and education, and have traced them

back to assumptions made by normative experimental research
methods. But the basic problem, the root of the conflicting
evidence and low predictive validity in education and
cognition, is simpler than this. It is simply that
psychology has not yet identified the determining variables
of behaviour; we do not yet know what conceptual units to

use when talking about functions of the organism. It is
largely for this reason that the experimental method is not
likely to prove efficient in the study of cognition. The
externally-referenced critical variables are not the
determining variables of behaviour: the externally-referenced
'tcontrol'! variables are partly irrelevant to the organism,
and other variables which may be important are not controlled
because they are not externally referenced, and are therefore
difficult to identify.

Does this mean that cognitive psychology, by the nature of
its subject matter is not scientific? The answer to this
question will naturally depend on which definition of science
is adopted: Kuhn might say that cognitive psychology is
still at the pre-scientific stage of '"puzzle-solving",

" whereas Popper might disagree. It is both beyond the scope

of this thesis, and beyond the expertise of its author, to
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adjudicate in a question which has received so much
attention from philosophers (e.g. see Lakatos and
Musgrave, (1971): however, the writer senses that
Popper's viewpoint is the more widely-accepted, and will
therefore accept it for the purposes of this analysis.
Although it is impossible to summarise adequately a 450-page
work (Popper's - The logic of Scientific Discovery, 1959),
one of the main arguments was that the scientific method
is not inductive, but hypothetico-deductive. Science is
not a painstaking collection of observations, from which a
general law is inferred, but a process of hypothesis,
deduction of consequences and testing of deductions. An
associated point is that scientific Iaws can never be
proved, but are liaﬁk to disproof by dissonant observatims.
This is the principle that theories are scientific because
they are inherently falsifiable. The origin of the
hypothesis, according to this view, is independent of the
testing of the hypothesis: the hypothesls may indeed come
about through inductive processes, but it may equally be
an intuitively-based 'hunch'. It is the possibility of
falsification, and the search for dissonant evidence, which
is the characteristic of the scientific-method.

The experimental method is not at all necessary to this view
of science. The experiment is an efficlent inductive

method: it enables the scientist to build up a knowledge

of the relationships between a number of independent variables
and devenddant variables, and to state with confidence that
the observed relationship is not "polluted" by confounding

variables (although in the relatively uncontrolled experiments
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of psychology, this confidence is often unfounded).,
However, Popper has shown that this type of exercise can
never lead logically to laws of science.
It is true that experiments can also be used in the search
for dissonant evidence, although this is often not the case
in psychology, when exXperiments are normally used to provide
confirming evidence (much of Broadbent's work is a notable
exception). The point is that while experiments can be
used in this way, they are not a necessary part of the
search for dissonant evidence. A simple observation,
provided that it is objective (i.e. independent of a
particular observer), is sufficient to disprove a hypothesis.
As was pointed out in Chapter 4, the main function of |
experiments is to coﬁtrol possible confounding variables
(and such varables can be confounding even in the search
for dissonant evidence, leading to a Type II error), but
this function, in the context of the internally-referenced
variables of cognition, they cannot perform.
The normative néture of the research reviewed is not even.
a necessary part of experiments: a demonstration of
Boyle's Law in physics does not need to be repeated on 30
flasks of “gas'. It is a device to allow the cﬁntrol of
non-physical confounding variables by randomisation, a
device which, as Chapter 4 argued, is defeated by the
possibllity of idiosyneracy.
Thus normative experiments are not at all a necessary part
of psychology's self-concept as a science. Even without
experiments, psychologists could still make hypotheses,
based on intuition or inference, hypotheses which can be

tested against objective observation. Admittedly this
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procedure is less efficlient and more time-consuming than
an experimental approach on appropriate subject matter,
but it must surely be more efficient than an attempt to
change the subject matier to fit the experimental method.
It was suggested that a necessary precondition of a science
of psychblogy is that the observations made should be
objective. Objectivity is often taken to imply the
principle of replicability, the principle that any doubt-
ful observer should be able to repeat the observation and
come to the same conclusion. On the basis of the need
for replicability, self-reports and introspective data are
often held to be an unacceptable input in a scientific
theory. However, this is to misunderstand the nature of
objectivity, even as it is applied in that paragon of
scientific virtue - physics. For instance, Einstein's
theory of relativity predicted that 1light would be subject
to the same gravitational forces as particles of matter,
a prediction which would be tested by observing the apparent
position of a given distant object when the sun passed close
to the path of its light. An apparent change in position
was observed, but this is not an observation that could be
replicated in any practical sense. That distant object
might never again be in the same relationship to the earth
and the sun. The observation was still objective, however,
in that any scientist in the same position could have made
the same observation. The same argument applies to self-
reports and introspections: although there are numerous
difficulties in assuming that these types of data indicate
anything literal about the subject, the observation of

self-reports and introspections is still objective. They
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are still valid objects of study, even though their

significance to organismic functioning is not clear.¥

This point of view is confirmed by the physicist

P. W. Bridgman (1959, p.24l):
"Introspectional report is, by the very fact of
being a report, public, and as such, proper subject
for psychological enquiry.......it is not meet that
an outsider like me should question the judgement of
the psychologist that he can at present spend his
time more profitably on more public matters than
introspectional report, but as a physicist I may e
permitted to express a mild surprise that this should
aprarently be made so much a matter of principle by
the behaviourist, or that any method should be
discarded which might conceivably help in unravelling
the incredibly complicated maze of present psychological
vhenomena™.

A more detailed discussion of this issue can be found in

Boring (1961) and Kessel (1972).

6 : 2 Cognitive Psychology and the Problem of Taxonomy

Any research method presupposes a model of the nature of the
phenomena which are to be investigated. 1In cognitive
psychology, the basic units of functioning and the deter-
mining variables of cognitive phenomena are still unknown:
the problem of a suitable research method therefore reverts

to the original problem of taxonomy. Until the basic units

# There is of course the unlikely possibility that they are
random, in which case they are still wvalid, but unworthy,
objects of study.
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of functioning can be identified, it is not possible to
evaluate the potential of a research method.
Chapter 4 discussed a variety of assumptions about
cognitive functioning, aﬁd came to the conclusion that the
most veridical conceptual unit of analysis yet proposed was
the schema concept, or the structure, as used by Piaget and
Bartlett. This concept is similar in many ways to the
TOTES, plans, and strategies of Miller, Gallanter, and
Pribram's (1960) analysis, and also to the reverberatory
circuits and phase sequenciesof Hebb's (1949) earlier work.
A1l of these concepts imply that prdcessing is implicit in
the 'content' of cognition: that cognition is 'pregnant!
with information. All of these theories have been
recognised as important developments, and have stimulated a
change of course in research.. If is also true that, with
the exception of Plaget's work the other theories have not
led to direct résearch implications: they have not been
susceptible to verification or falsification. The author
believes that this is because they are metatheories as well
as theories, and the appropriate methodological conclusions
have not been drawn. A meta-theory cannot be tested
directly, but only embodied in a methodology, which itself
is subjected to extended testing. The theories of Bartlett,
Hebb and Miller et al are dissonant with the assumptions of
the experimental method, and can only be tested by embodying
their own assumptions in a compatible research method.
Piaget's position has led to more direct research, but then
Piaget uses a unique research method. It is experimental,

but not normative, and relies heavily on logical analysis



187

and abstraction. Thus the characteristics of experi-
menting on individual subjects, and abstracting conslusions
across different subjects and different experimental
situations are both compatible with his assumptions about

the basic structural nature of cognition. However, this is
only true in so far as he is investigating the structures
which are likely to be species-general and situation-general.
Piaget has not attempted to investigate the cognitive
structures of social, complex perceptual, and epistemic
functioning; structures which are likely to be idiosyncratic,
and would therefore require a different research method.

In attempting to design a research method capable of handling
these phenomena, it is therefore necessary to begin from the
meta-theory of the nature of cognitive functioning. From

the present theoretical position, therefore, such a method
must reflect the following key characteristics:

1) Cognitive elements are internally-referenced, and
combine into structures which are idosyncratic. Observation
must therefore be made on the individual and 'defined' or
freferred' in a eircular way to other aspects of the individual,
rather than to objective features of the environment (as with
S-R theory, and experimental methodology).

2) Cognition is systemic, and probably structural. The
determining variables of functioning are not individual
objective variables, but systems of variables, internally-
linked. Thus the sampling of observations must be widespread
over a single individual, rather than narrow and over many
individuals. The experimental\method’, which involves a gingle,

or a few variables, repeated over many individuals cannot
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investigate the importance of those variables in the
economy of the organism, especially if that importance
differs from one organism to another. A widespread
sampling of observations in a single organism must therefore
be made, in order to allow the detection of patterns, systems
and structures.

3) Importance of context. Allied to the previous point,
observations must reflect the different cognitive contexts
in which an organism functions, rather than being restricted
to a-singlé context. It is only by comparing functioning

across different situations that the generality and functional
importance of cognitive structures can be assessed.

L) Importance of cognitive content. While not pres-
cribing which phenomena are valid objects of study, the schema
or 'structure' concept suggests that cognitive content has
previously been under-studied. Thus observations of
perceptions, attitudes, beliefs, opinions, classifications
and knowledge are of prime importance in the understanding of
functioning in real-life situations.

6+ 3 The Method of Structured Observation

6: 3:1 Loglcal basis:

One research method which is compatible with the assumption
(it is not claimed to be the only method) is the method of
Structured Observation, and is shown schematically in Diagram
6:1. Tts logical basis is the same ag that of the scientifie
method generally, and involves the measurement of determining
variables and the explication of their relationship to a
criterion variable. It is in the nature of the observations

and, in particular, in the hypothesis of the relationships,
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that this differs from the normative experimental method.
The primary data have the same logical status as normal
experimental independent variables, with the exception
that they are not assumed to be externally-referenced or
'physical', and the criterion variable 1s exactly the same
.as the experimental dependent variable. The predictive
indices, criterion prediction, and the lack of control
groups, are where this method differs from experiment.

Diagram 6:1. Method of Structured Observation
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Diagram 6:1 Method of Structured Observation
The method is shown at two levels. At Level 1, the logic of
the method is similar to the logic of the scientific method,
involving a prediction from a determining variable (usually
called the independent variable of an experiment) and the

criterion variable (the dependent variable). Observations



190
of both variables must be objective, in the sense that they
are not affected by a particular observer. It is at Level
2, which shows the details of the predictive process, that
the structured observation method differs from experimental
methods and other observation methods in psychology. The
primary data (observations of the determining variable) are
sampled from a wide area of potentially relevant variables,
and are internally-referenced. The criterion may be either
idiographic or normative. The primary data are tested against
the criterion by a two-phase process:
a) construction of a bBypothetical bridge, which consists of
formulae which specify how a criterion prediction can be
derived from the primary data. Calculation of the criterion
prediction is intra-individual.
b) the testing of the criterion prediction against the
criteria.

6 :3:2 Primary Data

The only restriction here is that the observations must be
objective, in the sense that they must be independent of a
particular investigator. This, of course, is easier to
preach than to practice, as can be seen from reports of
Mexperimenter effects" from the most unlikely situation
(Rosenthal, 1966). |

The primary data will comprise a wide sampling of obser-
vations reflecting diverse aspects of an individual's
functioning in different situations, but all of which are
conceivably relevant to the criterion. Also, at least some
of the observations should allow exXpression of idiosyncracy -

i.e. would be material 'produced' by the subject. Bearing

in mind the sole restriction of objectivity, numerous
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techniques can therefore be used to collect the primary
data. Amongst these might be the following:

1) Semantic differential techniques.

2) Xelley 'rep' test techniques - i.e. involving

ratings on subjectively based categories.
3) Rating scalesof other types.
4) Check list.

5) DNormal questionnaire questions, perhaps combined

with rating scales.
6) Sociograms.

7) Interview data and introspections - opinions,
arguments and stated beliefs.

8) Projective material, sentence and paragraph

completions, essays, etc.

9) Probes. The use of "experimental!" phenomena
which have been found to be content-linke; for
instance cognitive dissonance, retroactive and
pro-active interference in memory, memorability
and subjective structure, recognition thresholds,
G.S.R.'s etec.

With the use of tape-recorders, there is no difficulty in
making all of these observations objective. Even pro-
jective material and production material (essays, etc.) are
objective in the simple sense. The limits of usage of
these types of material are therefore defined by the diffi-
culties in malking their interpretation objective, i.e. the
difficulty of converting idiosyncratic primary observations
into objective predictive indices.

This problem, in the form of translating idiosyncratic
symptoms and reports of symptoms into a normative theory

of function and malfunction, has long been the main difficulty

of psychoanalysts and clinical psychologists, and is
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exacerbated in that context by having to look at, quite
literally, the whole man, and predict the whole range of
responses rather than just a single response. The problem
may therefore be less acute in cognitive psychology; the
author can propose no simple solution beyond the rather
weak suggestion that an account of the structure of knowledge,
perceptions, beliefs and other cognitive content might help.

6 : 3@ 3 Predictive Indices

The predictive indices are a bridge between the primary
data and the criterion. Their distinguishing character-
istic is that they are calculated separately for each

individual, rather than being based on a normative analysis.

Where a normative criterion is used, the rules used for
calculating the predictive indices must also be normative,
and they can then be thought of as hypothesising general
cognitive structures. In this case they differ from the
normative experimental method in that:

1) they can embody relationships which are not capable

of investigation by normative statistics e.g. the '"necessary
but not sufficient" relationship.

2) they are not restricted to a particular experimental
situation, but can relate primary data which originate in
different behaviour contexts are hypothesised to be
functionally similar.

In discussing the construction of predictive indices, it is
necessary to distinguish between those based entirely in
the restricted-alternative data, in which all observations
are classifiable (e.g. conventional questionnaires), and
the "production" data, in which there may be idiosyncracy.

These different types of data give rise to different
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problems in the construction of predictive indices.

a) Restricted-alternative data. There is no great
logical problem here. The investigatof simply sets out
rules which specify how different primary observations
may be combined to form a predictive index. Overlapping
indices (which include a common primary observation) may be
hypothesised, as may "higher order" predictive indices,
based upon a combination of lower order indices. The
investigator can make a number of alternative hypotheses,
which involve combinationsof different predictivé indices
being used in the calculation of the final criterion
prediction.. This criterion prediction is tested in the
normal way against the observed criterion, and if the two
corresponde, the hypothetical structure is supported.

"The investigator simply set out the hypothetical structure':
"gimply" refers to the logical aspects of the procedure,

but not, unfortunately, to the practical aspects. The
procedure is logically simple in that it is a classical
hypothesis testing situation. The hypothesls, and in this
case the structure of predictive indices, are independent of
the hypothesis-test. The matiematical correctness of any
procedures used in deriving the predictive indices are
inmelevant to whether those indices are a good predictor of
the criterion: 1indeed one could elieit the structure of
predictive indices from a soothsayer on Brighton Pier, and
if found to be a good predictor, they would be perfectly
valid. Of course, the likelihood of their being a good
predictor is another matter.

It is in the hypothesising of predictive indices which are

likely to give a good criterion prediction that the main
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difficulty lies. A large part of the procedure must
inevitably be intuitive: what the investigator thinks
likely, by intuition or prior observation, to be related
to the criterion, and the relationships between these
primary data, which seems a likely reflection of cognitive
functioning. This heavy intuitive contribution must be
inevitable, because'of thg huge number of possible
combinations from the wide sampling of primary data, and
because of the large number of possible relationships
between different indices.

Mathematical and statistical techniques may also be helpful
in investigating which predictive indices have a predic tive
potential. If sufficient numbers of subjects have been
investigated, conventional multivariate analysis (multiple
regressions, factor analysis, etc.) will give indications
of which primary data are related to the criterion, and

how they might be combined into higher order predictive
indices. However, such indications are only a first step
towards the hypothesising of particular relationships and
particular predictive indices: normative multivariate
analysis, as has been pointed out, embodies assumptions
which are contrary to those espoused here, and are not
sulited to eliciting non-linear relationships. Furthermore,
the side sampling of primary data not only increases the
time which must be spent on each subject, but inecreases

the number of subjects who must be investigated if factor-
analytic and regression methods are to be useful.

The recently-developed technique of cluster analysis is
likely to be of considerable importance in the construction

of predictive indices. Cluster analysis is a procedure
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for identifying clusters of people with a similar pattern
of scores on a number of observations, and thus reflects
an assumption of the present work, namely that different
people can arrive at the same cognitive goal tthe criterion
score) by a variety of cognitive routes (the 'systems' of
predictive indices). It can thus give an idea of which
primary observations contribute towards a predictive index,
~and which primary‘dse:vations distinguish between
predictive indices. It is, however, still only a first
step at the present state of play: the type of relation-
ship which might hold between two or more primary obser-
vations and the criterion cannot yet be deduced from a
cluster analysis, although it may be possible to develop

an appropriate method in the future.

Graph plotting of combinations of primary observations
against each other and against the criterion may also be
helpful in eliciting likely predictive indices, as may other
methods of pattern analysis which the author has yet to
hear of.

b) Production data. The building of a bridge between
primary observation and criterion is far more difficult when
the primary observation includes idiosyncracy. Logically,
it would seem to require a hypothesis of the rule or code
by which idiosyncracy can be generated in the first place.
This itself could not be a simple classification code, but
would have to embody the type of logic involved in a
generative grammar a2 la Chomsky, perhaps a generative
grammar of semantics. This, of course, is far beyond
present psychological knowledge.

However, while such a theory is necessary for a truly
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objective interpretation of idiosyncratic or production
data, 1t may be possible to take some account of idio-
syncratic or production data, it may be possible to take
some account of idiosyncracy by using the investigator's
intuition, or another judge's intuition, as a "natural®
theory of semantics. The human judge can "interpret"
production data, and judge its relevance to, e.g.
compatibility or incompatibility with, performance on a
criterion. The judgements required can be more or less
complex, and moreor less explicitly specified, and hence
would involve a greater or lesser sacrifice of objectivity.
Research has tended to show that fairly high inter-judge
agreement can be obtained where the judgements are tightly
specified and not too complex.
It may be argued that the attempt to interpret idiosyncracy
in the context of real-life functioning is exactly the
problem faced by clinicians and psycho-analysts, and many
experimentally~trained psychologists would claim that no
satisfactory solution has been found. In that case, why
should an unsuccessful method be adopted in the exploration
of cognitive phenomena? In the first place, thé criterion
in cognitive psychology may be simpler and more isolated:
interpreting idiosyncracy in its relevance even to phenomena
of the complexity of job selection or academic performance,
is still easier than interpreting symptoms.in their relevance
to a shadowy and undefined malfunction of behaviour or mind.
In the second place, Chapter 4 has argued that idiosyncracy
is present in any case in complex perception and higher

cognitive functioning: in which case the attempt must be
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made to study it whether mthods are sufficiently refined

or not.

6 ¢+ 3¢ 4 The Criterion

The criterion, against which the hypothetical structure is
tested, can initially be either normative or idiographic.

If idiographic, and research is carried out on a single
subject, it must of course involve sufficient alternatives
such that the prediction of a correct response is not
attributable to chance. Taking the conventional 0.05 level
of significance, this therefore requires the correct pre-
diction of one response from a set of twenty possible
responses.

While there are situations where investigation of a single
subject is worthwhile, and possibly preferable (e.g.clinical
situations), a science must always take such investigations
as a first step towards generalising the conclusions to

other subjects and situations. A vpsychology of John Smith
is not of much benefit to anybody else. In most cases,
therefore, the criterion must be normative and objective.

A further necessity is that the criterion must be of functional
importance to the organism: it is little use investigating
the eye-blink rate unless eye blinks can be shown to be
non-random, Similarly, academic performance'might be a poor
criterion for the girl who only goes to college to find a
husband (although, converseley, it might also be a good
criterion, if the finding of a husband requires her to do
less work).

The testing of the criterion prediction against the criterion
can be effected by the normal statistical techniques, except

that non-parametric methods might be more appropriate to the
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nature of the data.

6:L4,  The Problem of Control

The control of possible confounding variables is the

major tool of science in the establishing of valid conclus-
ions. It is the efficiency of control that allows a
scientist to state that under certain conditions, x = f(y).
The mthod of structured observations does not involve any
physical control, beyond the selection of specific obser-
vations, nor any control by randomisation, beyond the final
hypothesis test. This would seem to lead to the conclusion
that the method, although logically sound, is fore-doomed to
failure: it simply will not lead to any conclusions at all.
However, Chapter 4 argued that physical control, at least as
applied to higher cognitive functioning and in real-life
situations, is more illusory than real. Firstly,.physical
variables which may not be determining variables are under
experimental control, and secondly, internally-referenced
determining variables are not susceptible to physical cmtrol.
Since also such internally-referenced variables are unknown
and may be cross-situational as well as cross-individual,
neither can they be controlled by randomisation. The
method of structured observation is therefore, in practice,
in the same boat as the experimental method, at least as far
as cognitive phenomena, and real-life criterla are concerned.
Furthermore, if one accepts the common complaint that
experimental results do not generalise to real life
situations, the method of structured observation could not be
more unsuccessful than normative experiments in giving an

explanation of cognitive functioning in the field situation.

However this is the negative side of the coin: on the
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positive side, the method of structured observation gives

a hope of efficient investigation by substituting for
physical control, measurement control. Instead of
physically controlling confounding variables, or rendering
their effect neutral by randomisation, the present method
attempts to measure them and allow for them. The measure-
ment of confouﬁding variables is made more likely by the
wide sampling of the primary data: the discounting of
confounding variables is made possible in the structure of
the predictive indices. The success of measurement control
thus depends upon the development of knowledge and techniques
for constructing pfedictive indices in particular cognitive
domains and behaviour contexts.

Is the method of structured observation 1ikely to succeed
in producing valid explanations of cognitive functioning in
life situations? It is certainly a "high-risk'" procedure:
if the criterion prediction does not predict, there is no
way of locating the error within the structure of predictive
indices. It may perhaps be likened to the '"focus-gambling"
strategy in concept acquisition (Bruner, Goodnow, and
Bustin, 1956). However, the method does involve pre-
suppositions which are similar to the model of cognition
adopted here:

1) Determining variables are internally-referenced, and
to some extent idiosyncratic. Even where the primary data
are not idiosyncratic, the complexity of the predictive
indices allows some reflection of idiosyncracy. Further-
more, the construction of predictive indices is intra-
individual.

2) Cognition is hierarchical and systemic: the inter-
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action between variables is primary. The predictive
indices can be constructed to reflect these assumptions.

3) It is necessary to examine the "functional relevance™
of cognitive elements. This is facilitated by a wide
sampling of primary data observations, which are not
necessarily situation-linked.

4) Cognition is oriented to action-schemata. The
primary daté and predictive indices (even when these are
intended to be measures of perception) are defined in terms

of the response.

The method therefore seems more promising, to the author,
than the experimental method, which makes contrary

assumptions. Perhaps it can be said that it is at least
worth trying. The results of such a trial are reported

in Chapter 8.
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SECTION II

EMPIRICAL
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CHAPTER 7

AN EXPERIMENT:

COGNITIVE STYLE, TEACHING METHODS, AND ACADEMIC PERFORMANCE

7 : 1 Introduction and Aims of the Experiment

The review of cognitive style variables (above) suggested that cognitive
styles are potentially useful predictors of educational criteria, despite
the previous paucity of research in this area. It was also noted that

the field situation of education presents some methodological problems,

the most prominent of which is the practical difficulty of carrying out a
rigorous and controlled experiment, which will give conclusions with a high
internal validity. The control problem arises both from the wide number of
possible confounding variables, and from the purely practical difficulty
of manipulating a life process which is not, after all, in existence for
the convenience of investigating psychologists. The lack of methodological
rigour was observed in connection with the review of indiyidﬁal difference
dimensions used as predictors (Chapter 5), and can also be seen in the

review of teaching methods, below.

An initial aim of the present investigation was therefore to counteract
this tendency, and to produce an experimental study which was as rigorous

and controlled as possible.

General academic performance, as measured by final examination results,
is an unsuitable criteria for an experimegtal study. Bvidence as to the

unreliability of final examinations has already been presented. But, in
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addition to this, examinations are a compound criterion of many types of
performance in many different sub-environments of the University. An
experiment using such a criteria would have to control, at the very least,
subject of study, teaching methods, tutors, and working environments. To
circumvent these control problems, the present experiment investigated
performance in response to a single course of study, delivered by a single
teacher in a single environment. This has the effect of increasing the
internal validity of any results, but of decreasing the external validity.
However, the detriment to external validity was minimised by using a
Complementary Studies Course*, delivered to students from a variety of

Departments of the University.

Instead of using a single teaching method as the medium of delivery

of the course, the two teaching methods of lectures and project work were
used, contrasting one performance against the other. Although there has
been a considerable amount of research into teaching methods, there has
been very little research into individual difference measures as predictors
of teaching methods, and the writer has found no study which used cognitive
style dimensions in this connection. Furthermore, the methodological
difficulties of the educational situation have meant that these studies

tend to be methodologically poore.

In assessing the results of studies on teaching methods, it is necesséry
to examine closely the criteria by which performance is measured.
Apparently disparate criteria like preference and performance might be
more closely related in terms of cognitive variables than different types
of performance. Memory for the factual content presented in the teaching
methods is probably quite different from ability to use that content, If

performance is measured in terms of examination or essay results,it is

*ji.e. a General Studies programme which 1lst and 2nd year students attend.
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often not apparent what criteria are being used in marking the examinations
and essays. Without précise specification of the criteria by which perform-
ance is measured, one experiment cannot be compared with another. Measure-
ment criteria are also important in the specification of the aims of the
teaching method. Varying teaching methods are employed in tertiary educa-
tion for.a number of reasons, one of which is to train different skills.

If lectures are intended to promote factual knowledge, and seminars are
supposed to promote critical-faculties,'it is obviously inadequate to
compare lectures and seminars on a memory criterion alone. Unfortunately,
education is not quite so orderly as this account would suggest, and the.
objectives of different teaching methods are implicit rather than pre-
meditated. Thus the educational researcher can only use a spread of
measurement criteria which he hopes will reflect the various objectives.
Most of the studies repo;ted below do not take into account the aims of
the different teaching methods. Nor do they take account of possible

interactions between aims, and individual difference variables.

There are a number of studies who have compared lectures and small-

group discussionse. Thus, Ward (1956) compared performance under lectures
and discussion groups, and found that 'academically superior' students
showed greater retention of materials presented, greater comprehension of
the work, and a greater expression of individual differences, in group
discussion rather than lectures. The reverse results were found for
'academically inferior' students. Unfortunately it is difficult to infer

exactly what psychological functions underlie 'academic superiority’.

Koenig and McKeachie (1959) used a number of personality measures to
predict criteria of preference on three teaching methods ~ lectures,
small-group discussions and independent study. They hypothesised tﬁat:
1. Students with a high need for affiliation would prefer small-group

discussions,.
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2. Students with high self-reliance would prefer independent study.

Neither of these hypotheses was supported.

3., Students with a high need for achievement would prefer small-group
discussions and independent study to lectures. This hypothesis was
supported for women, but not for men.

4, Middle need for achievement students would prefer lectures. The
rationale is that these students have previously been shown to be high
in fear of failure, and will consequently prefer the more directive
situation of the lecture. The hypothesis was supported.

5. A further non-hypothesised finding was that women of greater flexibility
participated more in small-group discussions. However, this relation-
ship was reversed for men. Flexibility is negatively correlated with
authoritarianism, and this result has possible implications for

cognitive predictions.

Beach (1960) compared performance, as defined by knowledge increment,

under four teaching methods:

1. Independent study

2. Lectures

3. Discussions

4. Autonomous small groups (five people in each)

The sociability of subjects was measured using the appropriate sub-scale
of Guilford's STDCR, and it was hypothesised that subjects would do better
when their sociability matched the sociability of the teaching method.

The résults generally confirmed this hypothesis. High sociability subjects
did better in discussions and worse in lectures. There were no significant
differences where independent study was concerned, but with autonomous
small groups the more sociable subjects did worse than the less sociable.
This last result was contrary to expectations, and no explanation could be

offered.
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In a questionnaire study, Rogers (1960) identified two independent
factors relevant to lectures, a general factor of listening ability, and
a smaller factor of self-reliant or independént thinking. There was only

a slight relationship between listening ability and academic achievement.

McCollough and Van Atta (1960) found that flexible students benefited

more from independent study than do those with more rigid personalities.

These results are summarised in Table 7:1. There is nothing very striking
in them, other than the reversal of relationship between flexibility and

participation in small group discussion from women to men.

Teaching Method Better performance from: on criterion:
Lectures Less sociable (Beach, 1960) Knowledge
Middle need for achievement
(high fear of failure) Preference
(Koenig and McKeachie, 1959)
Academically inferior Performance
(Ward 1956)
High listening ability Examinations
(Rogers 1960) _
Discussions More sociable (Beach 1960) Khowledge
Academically superior Performance
(Ward 1956)
Small-group Less sociable (Beach 1960) Preference
discussions High need for achievement
women only Preference
High flexibility women Participation
Low flexibility men Participation

(Koenig and McKeachie 1959)
No differences in need for affiliation.

Independent study High need for achievement women only Preference
(Koenig and McKeachie 1959) '
High flexibility Performance

(McCollough & Van Atta 1960)

No differences in self reliance of

sociability.
Table 7:1 Personality correlates of performance in different

teaching methods

It is difficult to find any explanation for this, and it may be a result of
differential sampling. Generally, the results show that flexible students
perform better on small-group discussions and independent study than do

rigid students. One might hypothesise that such students would perform

better on all teaching methods, so the significance of these results cannot
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be gauged without further research. Beyond this, the results show that
sociable people prefer sociable teaching methods, that better listeners
perform better than worse listeners in lecture situations, and that
academically superior students perform better under discussions than they
do under lectures. Beyond the flexibility results, there is little

evidence here to help with cognitive style predictions.

Of partial relevance to the present study is a survey by McLeish (1968)
into student attitudes towards lecture methods (oracular methods) and
seminar/tutorial methods (participatory methods). It is of partial
relevance only in that ratings of favour/disfavour are not the same thing
as performance. However, it is a reasonable assumption that a person
likes what he is good at, so there should be at least a weak relationship

between these two measures.

The attitude questionnaire was initially administered to a sample of
teacher-training students and staff at Cambridge Institute of Education.
The results showed that all groups disfavoured the lecture and favoured
seminars and tutorials. There were no differences between the latter

two. When students were classified into high status and low status,
according to their examination mark or tutor's estimate of that mark,

high status students showed a much greater tendency to favour participatory
methods_as contrasted with lecture methods. This result agrees with Ward's
(1956) finding that academically superior students perform better in discus-

sion groups.

The students had also been administered with the Survey of Educational
Opinions, and a number of personality and attitude scales. McLeish
therefore obtained three groups from students with high preferences for

oracular methods, high preferences for participatory methods, and inter-
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mediate preferences for both. These groups were compared on 34 variables,
20 of which differentiated significantly between the groups. MclLeish

summarises the results as follows:

The lecture-centred group favour formal methods of teaching in primary
and secondary schools more than do other groups. They are relatively
tough-minded and strongly favour the values of security, submission
and workmanship. The intermediate group are more interested in power;
they are in favour of utilitarian values and corporal punishment; and
they express high regard for aesthetic values. Their uncertainty score
was highest. The discussion-centred grcup, strongly disfavouring the
lecture, were more prone to naturalism in their thinking -~ that is they
believed that spontaneous growth was better than a forced development.
They value new experience and freedom for themselves more strongly than
do other groups. Their certainty score is highest and they are also
more anxious. They were more radical in their educational views, were more
extroverted, and were more satisfied with their jobs as teachers than the
other two groups.

McLeish (1968), p 23
Relationships between these groups and religious and political affiliations
were also established. No Conservative disfavoured lectures, and no
radical favoured them; the highest number of Church of England members

appeared in the intermediate group.

As the sample in the college consisted entirely of "mature and experienced
teachers", the survey's political and religious findings are unlikely to
generalise to a university sample. However, the general characteristic

of formalism, tough-mindedness, workmanship, conservatism and lower academic
status for those who prefer lectures, and naturalism, freedom, certainty,
extraversion, radicalism and higher academic status for those who prefer
participatory methods, are likely to generalise. Again they implicate
flexibility and authoritarianism, or the more general quality of cognitive
complexity, into the preference variance for teaching methods. If the trend
follows through, individuals of greater complexity should do relatively
better on seminar methods (and probably project work), and individuals of

lesser complexity should do relatively better on oracular methods.
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The present study involves measuring the levels of student performance
under two different teaching methods - project work and lecturing. It

is desirable to specify precisely the teaching methods used in the
experiment, so that it is possible to infer how the experimental results
will generalise to the field situation (i.e. education in Great Britain).
It is also desirable that the teaching methods used should simulate as
closely as possible their counterparts in the field situation in order

to obtain maximum external validity.

The problem of simulating the field situation is realised upon considera-
tion of the questions "what is a lecture?" and 'what is project work?2".
A few minutes thought indicates a long list of dimensions on which dif-
ferent lecture courses and different project work courses can vary.
These lists are not exhaustive. ILectures can vary on:

- different aspects of the teacher variable

a) status

b) knowledge

c) personality

d) énthusiasm

e) social interaction style

£) conception of unstated objectives

g) speed of delivery

h) clarity of exposition

|

degree of structure of the subject matter

- use of questioning or discussion

- use of visual aids, printed notes etc.,

- transmission of facts ve transmission of ideas i.e. information or
stimulation

- motivation of the students

a) necessaby for career

b) necessary for exams
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c) necessary for both

d) necessary for neither

- subject matter.

Similarly, project work can vary with respect to:

tutor variable

|

allocation of time and physical resources

iﬂdividual vs small group vs large group

group characteristics

a) personality interactions

b) interaction styles

c) different leadership styles vs leaderless.
- tutor/student ratio

- type of problem situation

a) structured vs unstructured

b) opcn vs restricted solution

c) assigned vs selected

d) informational vs creative vs production

- motivation of students.

'Project work' and 'lectures' are not unitary in nature, but rather a
collection of processes and practices with common characteristics. This
being so, it is not possible to construct a template, measure the template
and then infer to the field situation. If the template matching model is
not applicable to teaching methods, to use an analogy from research on
perception, then the feature analysis model is applicable. The lecture
methods and the project work methods are not unitary processes which can
be simulated, but they can be defined in terms of their common and indiv-
idual attributes. Their common attributes would be represented by a
number of statements about their position in the educational process,

and the aims which they share in common with the rest of education.



211

Their individual, or differential, attributes are those attributes which
serve to distinguish between the two teaching methods. There are certain
superficial disﬁinguishing attributes which can be listed immediately,

and refer to the physical form of the teaching method. Thus lectures are
primarily didactic, with a relatively aétive teacher and relatively passive
students, they have a lower teacher-student ratio, and toke place in a
single auditorium. Project work is a participatory method in which the
students are more active. This consequently requires a higher teacher/
student ratio. Project work may be confined to one room or the educational
institution, or may include the life situation for which education is
preparing the students. This latter is particularly prominent in a "Technolo-

gical University" with a fair proportion of Sandwich Course students.

Beyond these physical defining attributes, there are more tangible
attributes which are difficult to identify. A promising method of
identifying these attributes might be to compare the objectives of the
different teaching methods. However, objectives are usually explicated
with respect to a course of study, and involve detailed statements of the
knowledge objectives. It is rare for researchers to consider the relative
values of different teachinglmethods in promoting their objectives,; and
difficult from the literature, to abstract a set of objectives applicable

to the teaching methods irrespective of their course content.

In the absence of stated objectives, the functions and primary character-
istics of lectures and project work, as they are rated by students and
staff in questionnaire studies, can be examined. There have been a number
of studies of how students and staff perceive the lecture method (Hale
Report, 1964; Marris, 1965; Saunders et al, 1969; Students' Society
Committee of the Royal Dental Hospital School of Dental Surgery, 1966).
Generally speaking, the results showed that staff were more favourable

to lectures than were students. There was much inconsistency in the
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different views expressed, and some evidence that individuals differ
systematically in their opinions of lectures. Thus applied science
students felt that lectures should give information, whereas arts students
thought they should be stimulating (Smithers, 1970a). Smithers (1970b)
found that extroverts viewed lectures as a performance in which the lecturer
should be entertaining, confident, and at ease. He also found that unstable
students and authoritarian students wanted the lecturer to be definite and
certain: he should give full notes, set clear goals, and convey information

lucidlye.

Bearing in mind these variations in opinion, a large number of statements

referring to the functions of the lecture, or the ideal lecturer can be

culled from the four reports mentioned above. These 'objectives' can

be classified as:

1. Logistic. e.ge "most economical way of presenting information" and
"the only way to deal with the shortage of books."

2. Procedural. e.g. comments about ideal pace, delivery and exposition.

3. Affective. 8.9. "sharing of enthuslasm" and "stimulation of individual
worke."

4. Cognitive.

The present discussion is not concerned with logistic and procedural

considerations. Affective objectives probably play an extremely important

part in defining the difference between lectures and project work: one

of the most obvious features of project work is that it simulates the life

situation and is 'relevant', and should thus raise the student's motivation

to participate. Unfortunately, while intuition indicates the importance of

affective factors in different teaching methods, it is particularly

difficult to measure such factors: furthermore, the present study is

mainly concerned with cognitive styles.
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The statements referring to cognitive factors are presented in Diagram 7:1.
classified according to Bloom's taxonomy of educational objectives (Bloom,
1956). Also shown in this diagram are the cognitive objectives. of project
work. In fact there has been very little research on the objectives of
project work: one study (Eggleston and Kelly, 1970) has succeeded in
designing an assessment scheme for project work without even mentioning
educational objectives! The present objectives are taken from an associated
study in the Department of Education (Small, 1973) in which project tutors
rated a variety of objectives as they applied to the project process used

in Technician Engineer training. It should be noted that these projects

were 'production-type' rather than 'discovery-type'.

The diagram shows clearly that lecture objectives are associated with the
lower part.of Bloom's taxonomy, whereas project work objectives are assoc-
iated with the higher part. Although not shown in the diagram, it seems
likely that project work will be less efficient for the lower level
objectives. An experiment by Bligh, reported in Beard and Bligh (1971),
has shown that the performance of students in lectures tends to follow

the bias of objectives noted here. Bligh used objective tests at eight
cognitive levels to evaluate the effect of lectures in psychology. He
found that where terminology, facts, general principles and simple
comprehension were concerned, the test results showed comparable gains;
where skill in applying knowledge was concerned, there were variable gains,
but where analysis, synthesis, and evaluation of results were concerned,
the test resﬁlts showed negligible and non-significant gains. The
objectives inferred from statements by teachers and students are
predominantly assoclated with knowledge and comprehension and to some
extent application. This is the pattern that student performance follows.
Project work objectives are primarily concerned with application, analysis,
synthesis and evaluation skills, although whether these objectives are

fulfilled is not known.
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An interesting point here is that many of the statements about lectures
emphasise that the lecturer should supply a logical structure or frame-
vwork on which to 'hang' the information: this logical structure appears
to be what the project work students are trained to acquire for themselves.
The possession of an appropriate super-ordinate structure is the goal of
analysis and synthesis, and the key to effective evaluation. It appears
that lecture students are not able to acquire this structure for themselves,

because of the nature of lecturing, and must thus be presented with it.

It was originally intended that the information provided under the

lecture and project work sections of the experiment would be identical:

in view of the above inference about the objectives of the two methods, it
was decided that it would be preferable if the information were varied

such that the lecture students were provided with a super-ordinate structure,
and the project work students were not. It would also be desirable to

measure the achievement of the different levels of objectives.

Furthermore, 1f the structuring of the information is as important as

is suggested by the statements above, it is reasonable to suppose that
individuals may differ with respect £o their ability to construct or

evolve super-ordinate structures. If there is such an individual difference
dimension, individuals high on it (i.e. more able to synthesise structures)
would perform better on project work, both relative to low individuals and
relative to their own performance under lectures (in which they would be
bored). Individuals low on the dimension would function more efficiently
where their abilities of comprehension and application were not impeded

by their inability to create structures: they would prefer the more organised

situation of the lecture.

The ability to create structures would seem to be related to certain

cognitive style dimensions, notably cognitive complexity. One might infer
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that the person most able to create structures would also be most able to
tolefate ambiguity and novelty. This in turn would imply that cognitive
complexity or authoritarianism were involved, in view of the work connecting
these traits with dissonance resolution (reported in Chapters 2 and 3).
However, an experiment by Wyer (1964) indicates that things are not so
simple. He found that 'integrative ability', a similar concept to ability
to create structures, was correlated in the 30's with verbal ability,
hegatively correlated with cognitive integration. The latter two are the
hypothesised sub-components of cognitive complexity. Thus the investiga-
tion of the point is not an empty question. Thus the present experimen£

has the following primary aim:

To investigate the value of selected cognitive style dimensions as predictors
of the attainment of specified educational objectives in response to a
specified course of study which is presented by means of lectures or

project-work.

7:2 Design .

The course of study was delivered to two independent groups. The course
itself was divided into two sections, each consisting-.of four two-hour
sessions. Criterion tests were administered in three testing sessions,

at the beginning of the course and at the end of each session, and the
predictor tests were presented at the end of teaching sessions throughout
the course. One section of the course was taught by the lecture method,
and the other section was taught by the project method. The order of these
two teaching methods was counterbalanced on the two groups, although the
order of the sections of the course was maintained constant. Orthogonal

to these variables was the battery of cognitive style tests; the total sample
was classifiable into two groups according to whether they were above or

below the median on each cognitive style variable. Thus for some hypotheses
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each subject was his own control, while for others an jhdepmdent groups
design was applied. The design of the experiment is Q‘mnarised in Diagram
7:2. It was not practical to set up a further two groups with the sections
of the course presented in reverse order, and neither was it possible.
Although for purposes of criterion measurement, the two sections were
independent, the information presented in the first section was a
pre-requisite to a full comprehension of the second section. However, it
is not felt that this weakness in experimental design is important; even
if order of presentation of sections had an effect, it is difficult to

see how such results would lead to theoretical conclusions.

7:3 Subjects

The subjects numbered 16 students, all second year students drawn from
the_ Complementary Studies programme of the University of Aston in
Birmingham. The Complementary Studies Programme is a course of general
studies which is c:ompuisory for first and second year students at the
University.

The breakdown of the total sample was as follows :

Origin

Group 1 Group 2
Male 10 5
Female 0 1
Total 10 6

Students who had opted
for a course on
Information Science

Diverse departmental
origins.

Those students who had
opted for a course on
Bilological Sciences

Diverse departmental
origins.

The experimental sample abkove was a sub-section of the students who

attended the courses.

from the course.

Students with incomplete data had to be eliminated

The testing sessions T1, T2 and T3, were particularly
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important in this respect, since absence from these could not be rectified
by testing later in the course. The initial size of the groups in the
experiment was respectively 11 and 26, and although a low experimental
mortality rate was expected, the unfortunate reduction in experimental
sample size from 37 to 16 was not anticipated. It was partly due to a
tradition of missing lectures on the part of Group 2 students (whose
Complementary Studies course tutor disagreed with the principle of
compulsory lectures): this probably caused a reduction in the size of

Group to from 26 to 20. However, the major factor was the 1972 Coal Strike,
which resulted in a disruption of University timetables, and a re-scheduling
of Section 2 of the course from the Easter term to the Summer term: this

in turn resulted in the absence of a number of 'Sandwich students', who

had gone éut into induétry, and in a clash between the Complementary Studies
course and revision for examinations. It was, naturally, the course which
suffered. Thus an initially respectable sample size became only just

acceptable.

These fackors also affect the randomness of the sample: the initial self-
selection of students in opting for the two courses was enhanced by the
self-selection of students missing lectures. Thus the present sample

cannot be considered representative of any particular population.

7:4:1 Procedure

The course, on human thinking and problem solving, was delivered in
two parts:
Section 1 Human Thinking
Section 2 Techniques of Solving Problems
The two sections were delivered sequentially, but with different teaching

methods for each section to each group. It is necessary to specify a
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fairly precise operational definition of "Lecture" and "Project Work"

in the context of this experiment.

Teaching Methods: 1. Lecture. The conventional didactic situation

in which a relatively active lecturer, at the focal point of the auditorium,
delivers an address to relatively passive students. The lectures were two
hours in length, broken by a quarter-hour coffee break after the first

50 minutes. Overhead projector slides wérer.:used to illustrate points, and
to summarise the over-all structure of the particular lecture. Questions
and discussion of points were encouragéd, but discouraged when a discussion

moved too far from the point of the lecture, or continued for too long.

The lecturer used a printed "handout" for his notes, and then gave it to the

students at the end of the session. The lectures differed from normal
departmental lecturing in two ways, both-embedded in the "General Studies"
nature of the course:

- Students knew that they would not be examined on the course content,

and therefore took no notes. The use of duplicated handouts to some
extent obviated the need for note-taking, but in this case were probably
ignored by the students.

- Because of the lack of extrinsic motivation towards examinations, the
lecturer felt a speciai need to stimulate the intrinsic interest of the
students in the course. Thus, the present lectures by containing a

lower proportion of "hard facts", names, and dates, and a higher proportion
of general concepts, counter-intuitive observations, and weak jokes,

differed from therusual departmental lectures,

In pursuit of the earlier discussion of differences between lectures
and project work (above), the lecturer made a special effort to give hhé
total course, and each lecture within it, a clear theme or logical

structure, and this structure was emphasized in the lectures.

——
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2. Project work. Each group of students tackled one
project, which extended over 4 two-hour sessions during one section of the
course. The Section 1 project was to produce a "model" of the different
factors and variables associated with human thinking. The Section 2 project
was tq produce a codified procedure for tackling a novel probl@m. It can be
seen that these projects are largely concerned with information acquisition
and sorting, and possibly with creative thinking to a certain degree. They
are also relatively unstructured, and do not lead to a '"correct" solution.
They can also be contrasted with projects involving production of hardware,

and projects where the student selects his own task.

The project was carried out entirely within the four two-hour sessions,

and used as reference material the "handouts" which had served as the

basis of the lectures to the other groups. The information available to

the lecture and project groups was thus identical, except that the attention
of the lecture group was directed to the course and lecture structure, whereas
the project group needed to infer this, themselves, from a consideration of

the material.

The projects were pursued in group-form rather than individual form. The
students were asked to form themselves into groups of three to five people.
The supervisor arbitrarily selected a leader for each group, and it was his
task to direct the discussion and maintain its relevance. The leadership

was changed each session so that each student in a group tock a turn as leader.

The supervisor informed the stﬁdents of the project task, of the availability
of information, and of their freedom to work as they wished during the session.
He also suggested that one possible method of working was for each student

in a group to take and read a part of the session's handout (generally the
handout consisted of four or five parts, each part consisting of two foolscap

pages double spaced). The group could then come together and attempt to
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discuss and collate the material with respect to the project task. However,

it was emphasized that this was only a suggestion.

The project supervisor moved from group to group with the aim of
stimulating discussion where this appeared to be flagging. However, in
view of the need to maintain constant the information to the two groups
of students, the project supervisor and lecturer both toock care to
limit their intervention in discussion to the posing of questions, and

avoided expressing points of view or delivering further information.

The project supervisor and the lecturer were, of course, the same person,

namely the experimenter.

7:4:2 Timetable

The course was preceded by a two hour "testing session" which included
an explanation of the nature of the course, and an appeal to the
students to cooperate in the research. The students were also told that
no specific information about the research would be revealed until the
final session at the end of the course. Thus, although the students had
no expectations or knowledge of experimental hypotheses, they did know
that they were "guinea pigs", and a possible "Hawthorne" effect must be

borne in mind.

After the introductory talk, the students were administered the Uses

of Objects Test, the AH6 and the Closure Flexibility Test,

Also in this session, a procedure was instituted which attempted to
exclude the possibility of experimenter effects, and simultaneously

guaranteed confidentiality of results to the students. Each student was



handed a folder and asked to label it with a pseudonym. All tests which
were taken during the course were placed in the folder and handed in.

The experimenter then marked tests, selected the data which were of value,
and commnicated results to the students (see below). Thus there was no
possibility of the experimenter knowing the test scores of any individual
student and consequently no possibility of him treating that student

differentially in a way which was relevant to experiméntal hypothesis.

The first test:ing session was followed at weekly intervals by the four
"course" sessions, and by the second testing session. The course sessions
were lectures for Group 1, and project work for Group2. Cognitive style

tests were administered in the last ten-twenty minutes of most sessions.

At the second testing session, the second Uses of Objects Test was
administered, together with a measure of the attainment of educational
objectives, and a measure of problem solving ability (see Criterion

Variables, below).

There was an unfortunate delay of approximately 9 weeks between the second
testing session and the beginning of the second section of the course. As
mentioned previously, this was a result of the 1972 Coal Strike, and the
consequent disruption of University timetables. The second section,
consisting of four two-hour sessions at weekly intervals, proceeded in the
same way as Section 1, except with Group 1 doing project work, and Group 2

attending lectures.

The third testing session in the following week included a third Uses
of Objects test, and a second measure of the attainment of educational
objectives. Finally, the students were given an explanation as to the

nature of the experiment in which they had taken part.
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It was thisthird testing session which unfortunately proceeded an
examination by only one day, and hence caused the heavy experimental

mortality deseribed above.

7:4:3 Course Content

The course content was selected with the following aims in mind:
1. To motivate interest in psychology, and its practical relevance
to the individual.
2. To give the student a knowledge of the presumed nature of the mind -
in particular of perception, cognition and action.
3. To give the student a knowledge of how individuals differ in these.
4. To give the student a knowledge of his differences from others.
5. To increase the students' insight into the workings of his own mind.
6. To give the student a knowledge of the procedures and techniques
available for solving problems,
7. To foster the ability to apply this knowledge in:
a) maximising the speed, quality, and efficiency of problem solving;

b) maximising the productivity of learning.

The total content was divided into two sections, the first on human
thinking, and the second on problem solving, with emphasis on improving
one's own ability to solve problems. Each section was divided into four
sessions, and each session into two-to-five parts. The content was fully
set out on "information sheets", which project work students could use,
which formed the lecturer's notes, and which were given to lecture
students after the lecture. Each session's "information sheets" were
about 8 pages in typed foolscap, usually double spaced. Thus the total
quantity of handouts for the course numbered some 66 sheets of foolscape.

For this reason, the course content is summarised by title of information
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sheets, together with a brief explanatory sentence, in Table 7:2., A
full set of sheets is available for inspection upon application to the

writer,.

As can be judged from the content summary, the course aimed at breadth rather
than depth of knowledge. This was in keeping with the_aim of the course,
which was to present information relevant to the individual's ability to
solve problems. It was also more suitable in the contgxt of teaching

general studies students, where the burden of making the course interesting
falls entirely on the lecturer, rather than on the intrinsic motivation of

the students.

Table 7:2 Course : Human Thinking & Problem Solving

Summary of content:

Section 1 = Human Thinking -

1lst Session

Part 1. The Eye and the Camera. Making point that the eye and the camera
are not comparable.

Part 2. A Constant Percept of a Changing World. Some information eon
visual "constancies.”

Part 3. A Changing Percept of a Constant World. Effect of motivation on
perception, and perceptual defence.

Part 4. The Importance of Expectations. Perception and expectancy.

Part 5. Perception is a Construct. Evidence pointing to the constructive
and hypothetical nature of perception.

2nd Session

Part 1. Introduction. The impo:tance of imagery and perception to thinking.

Part 2., The Visual Icon.

Part 3., Pattern Recognition. Template matching and feature analysis.

Part 4. Attention and Synthesis. Neisser's analysis-by-synthesis.

Part 5. Imagery and Dreams. Synthetic processes of perception-without the
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proximal stimulus.

3rd Session

Part 1. Memory: Introduction. Importance of memory to thinking and
problem solving.

Part 2. The Nature of Memory. Memory as an aspect of a changing system.
Demonstration of Carmichael, Hogan and Walters' experiment.

Part 3. The Principles of Memory. Characteristics of highly memorable
information.

Part 4. Cognitive Consistency. The importance of this in thinking.
Account of best-known experiments.

4th Session

Part 1. Plans and Strategics. Account of Miller, Gallanter and Pribram's
concepts. |

Part 2. The Types of Thinking. Serial and parallel processing.

Part 3. Concepts and attitudes. Cognitive, affective and behavioural
components.,

Part 4. Cognitive biases. 1.e. concepts with an implicit emotional
'flé.vour‘ .

Part 5. Creativity. Characteristics of creative thinking.

Section 2 - Problem Solving

1st Session

Part 1. Heuristics. Explanation of heuristics (particularly Polya),
algorithms, and stages in solving problems.

Part 2. A Preliminary Heuristic model.

Part 3. 1st Stage. Awareness of the existence of a problem. Scme
relevant considerations.

2nd Session

Part 1. The Creative Solution - introduction.

Part 2. The generation of solutions. Techniques of stimulating creative

thinking. Suspended evaluation, forced compliance, synectics, etc.
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3rd Session

Part 1. Information Search. Collection of information, importance of
scheduling, and information structuring; study habits and speed
reading.

Part 2. Analysis of information. Some characteristic mistakes of thinking
(de Bono) and logical fallacies.

4th Session

Part 1. Information Search - continued. Confirming and disproving hypo-
theses. Importance of negative instances of concepts.

Part 2. Conceptual "good figures'" i.e. imposition of serial order,

and polarisation of information.

One of the aims of the course was to give the student a knowledge of how
he differed from others in terms of his thinking. In this context the
cognitive style tests which were used as predictors, were offered as a
service to the students. Having completed the test, the students' score
was fed back to him the following week on an information sheet which gave
a brief account of the theory and correlations of the dimension. The aim
was also embodied in the constant emphasis which the course placed on
different perceptions of the same situation, the ability, as it were, to
look through anéther person's eyes, and consequently change one's own

perceptions.

7:4:4 Independent Variables : Test Administration

1. Closure Flexibility (Concealed Figures) Test. This is essentially
a group administered version of Witkin's Embedded Figures Test.
Information relevant to reliability and Construct validity was
presented in Chapter 2., The test was quick, easy to administer and score,
and presented no problems. It was intended as a measure of field dep~
endence vs field independence, sometimes called “cognitive different-

iation" or ‘articulated vs global functioning, and high scores indicate
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field—independence; Although it was not possible to include a standard
test of reflection vs impulsivity in this battery, it was possible to
derive a score which might approximate the dimension from the CFT. It
will be remembered that error scores or RT scores on certain perceptual
tasks are normally used as an indicator of reflection vs impulsivity:
although the CFT is a rather differeht perceptual task, the calculation
of the usual CFT score involves the subtraction of errors from correct
answers. To obtain a rather crude measure of reflection vs impulsivity,
the experiment has therefore, additionally, expressed the number of
errors as a percentage of correct responses. This second index was

then included in the analysis of results.

Balanced F Scale. A group administered questionnaire in which the
gubjects check their agreement or disagreement with a statement on

a 6-point scale. The test was reviewed in Chapter 3. There were no
problems in administration or scoring. The test was intended to measure
authoritarianism, with high scores being more authoritarian. The

version of the test used here is presented in Appendix 1.

Paragraph Completion Test. A test in which subjects are asked to write
a paragraph on a stated subject. The test was reviewed in Chapter 2.
The scoring is subjective, based on criteria, and specimen answers,
laid down in a scorer's manual (Schroder, Driver and Streufert, 1967).
There is said to be a high inter-scorer reliability between trained
scorers: the present scorer, in being untrained, or at best self
trained, would be unlikely to reach this level. The final score is

the mean of the scores assigned to the two best completions. The test
was intended as a measure of abstractness vs concreteness, with high

scores being more abstract. The test is presented in Appendix 1.
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Modified Role Construct Repertory Test. A test in which subjects

rate ten people who are assumed to be important to them, on ten
provided constructs. By means of a matching procedure described

in Bien, et al (1966), a measure of the extent to which the subject
uses the constructs differentially can be derived. If all the people
are given identical ratings on a particular construct, then the subject
is not using that construct to differentiate between people. The final
score is a summation of the number of times the constructs are used
identically on different people. The maximum possible score of 450
would indicate that all constructs were being used identically, and
hence that the subject had a simple cognitive system. A score as low

as 100 could indicate a relatively high level of cognitive complexity.

The copy of the test used in this study is presented in Appendix 1.
The instructions on the first page produced an unforseen difficulty,
in that the subject was asked to fill in the name of an actual person
who fulfilled the roles in his life (i.e. person you dislike, person
with whom you feel most ungomfortable, and immediate superior), but it
was not made plain that the ten roles should involve ten different people.
In fact, two subjects duplicated a singlename, and three subjects entered
the name.” in three roles,or duplicated names on two roles. The following
simple érithmetical correction was applied to the scores of the former
two subjects, and they were included in the analysis:
1) When one row comparison is repeated, it will contribute 10 points
to the new total. Therefore subtract 10 from the total score.
2) Determine the average number of points per comparison for the other
rowse This is done by dividing the remaining score by the number of
remaining row comparisons (45 - 1 = 44),

3) Add the row average to the remainder score.

This correction quickly becomes inaccurate with increasing repetition
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of names, and the other three subjects were eliminated from the data

analysis for the purpose of the prediction from this test.

The Mod RCRT was reviewed in Chapter 2: it was intended to be a

measure of cognitive complexity in person perception.

AH6. This is a relatively short (30 min.) measure of high level
intelligence. It yiélds scores of verbal ability (V), numerical and
diagrammatic ability (N & D), and total ability (V + N and D). The
subjects are described either by a raw score, or by a grade (A, B, C,
D, E) based on norms drawn from the performance of University students.
The raw scores were used in the data analysis of this study. The test

was simple to administer and score, and presented no difficulties.

Uses of Objects 1. The Uses of Objects test which was presented at
the first testing session was used as a predictor variable. The test
consisted of the instruction "Below are three everyday objects. Think
of as many uses as you can for each,” followed by " A barrel", "A paper

clip", and "a brick". The test was untimed.

The test was intended as a measure of "creativity", although there is
little evidence that it relates to any practical creative ability.

Perhaps it is better described as a measure of ideational fluency.

The marking of the test presented some problems. It is usually
thought necessary to categorise the lists of useg before counting
them, in order to prevent some subjects from building up a high score
through endless minor varilations which are not really different uses.
Thus, it is argued, "storage of liguids" and "storing wine'" are not
different uses of a barrel. However, in marginal cases, the marker's

task is difficult: are "storing liquids" and "storing flour", for
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instance, different uses? They are, of course, different in that they
involve different substances, but they are both instances of storage.

The assignment of the level of abstractness of the different concepts

is left to the scorer. In the present study, a second scorer categor-

ised all the uses suggested for one of the '"objects", giving an inter-score

reliability of 0.76: an acceptable but unimpressive level of correlation.

The categorisation of uses also allows bonus points to be given for
uses which were suggested by less than 25% of the sample: in the

present study, an additional point was given for each "rare" use.

Convergent vs Divergent Thinking. The score on this dimension is
obtained from the scores on the AH6 and the Uo0O1, in the manner suggested
by Hudson (1966). Raw scores on both the Uses of Objects, and the

AH6 Total, were rank-ordered, and placed in 5 categories of A-E,

based on the proportions 1:2:4:2:1. The bias in grades was then
calculated, giving scores from +5 (Intelligence -A; Creativity -E;

Converger) to -5 (Intelligence -E; Creativity -A; Diverger).

Speed of Colour Discrimination Test (SCDT). The intention of the
experimenter was to present the Stroop Colour Word Interference

Test, and to use Broverman's regression equations to obtain a score
of strong vs weak automatlsations. Ho@ever, enquiries through the
National Foundation of Educational Research, and to the USA failed

to obtain any copies. As this is not the sort of test which can be
easily made up (it is printed in colour), the SCDT, sent as a substit-

ute by the NFER, was used. (See Appendix 1).

The SCDT has two parts. In the first part, subjects have to put
the first letter of the colour in which a line of dots is printed.

The dots are of four colours; blue, green, orange and red., He is

asked to work as quickly as he can consistent with accuracy. In the
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second part, the subject has to write the first letter of the coléurs in
which words are printed, but the words themselves are the names of
the four colours. Again, speed and accuracy are exphasised. If
Part 1 gives a control score (C), and Part 2 gives an interference
score (I), the score used in the present study was the interference

I
score as a percentage of the control ("C x 100).

Broverman (1960) reasoned that the performance of st:ong automatiser
would be less affected by the inference of the printed names: according
to this reasoning, the interference score of strong automatisers would
be a higher proportion of the control score. Unfortunately,the data

from this test was incomplete, with two subjects missing.

9, . Direction of Interest Questionnaire. This is a very brief (15 item)
questionnaire which measures the bias towards an interest in the external
world rather than in the internal world of thoughts and feelings.

This measure has been found to be related to nurses' attitudes to
patient care, and patients' symptomatology and treatment expectancies.
(Caine, 1970; Smail, 1970; Caine and Leigh, 1972). It has also been
found to correlaﬁe with Tomkins' Conservatism scale (-0.65) and Uses
of Objects (0.50) (Caine, Wijesinghe, and Wood, 1973). High

scorers have internally-directed interests.

This test was included in the battery for personal reasons rather than

for theoretical interest.

7:4:5 Dependent Variables : Test Administration

1. Uses of Objects 2 and Uses of Objects 3. The Uses of Objects tests
presented at the second and third testing sessions served as criteria

to all the predictor variables, with the exception of creativity (uses



of Objects 1) and convergent vs divergent thinking (also derived from

UoO1 scores).

The second and third tests differed from the first in the "object" which
served as stimuli. UoO2 had "A tin of shoe polish", "A blanket", and

"A sheet of currugated iron'", and UoO3 had "A key ring", "A pillow case",
and "A ten-foot length of rope". The test administration procedures and

scoring procedures are the same as for UoO1.

2. Truth-Functional Test (T-F test). This was intended as an objective
test of the attainment of educational objectives, and is based on the

T-F test devised by Bligh (1971). The T-F test consiste of statements
with which the subject is asked to agree, disagree, or indicate ignorance.
The statements are constructed so that the subject who answers correctly
can be said to have gone through certain types of logical operations,

and these, in turn, are related .to levels of educational objectives on

Bloom's hierarchy. Thus, Bligh (1971) gives the following examples:

Q1. Repetition consolidates learning. Agreement with this is said

to involve.the recognition of a single key phrase.

'Q2. The capacities of long and short memorles provide evidence that

they are of a different kind. Agreement with this is sald to imply the
ability to make a simple inference and remember it. It should be noted

that this is only the case so long as the inference presented by the
statement has not been presented by the course of study as a "fait
accompli", This reservation applies to all of the "higher order objectives':
while it was simple, in the present study, to know precisely what had,

or had not, been presented as part of the course, the same cannot be

said for the usual University course, which inevitably requires the student

to select from and read items from, a reading list,
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Q3. If you practise playing table-temnis with your right hand, your
left-hand game will remain unaffected. This is said to involve the ability
to apply information that has been acquired, requiring the subjects to

relate examples that were not presented to principles that were.

Two T-F tests were constructed for use in the present study, one for use
in the present study, one for each section of the course. Both tests
had 33 questions, and aimed to sample at the six highest levels of

educational objective on Bloom's taxonomy:

Type Number of questions
3 Recognition of key point/principle 8
4 Memory of simply stated relationship 8
5 Making of simple inferences 8
6 Application 5
7 Analytic thought 2
8 Synthesis 2

The questions referred to information presented in the four sessions

of each part of the course with approximately equal frequency for each
type of objective. Numbers of correct "agree" and 'disagree" answers
were also approximately equal. The two T-F tests are presented in
Appendix 1, with correct answers filled in. (With respect to "correct"
answers, many of the statements are so general that no psychologist would
unreservedly agree with them: they were nevertheless 'correct!" in the
context of the material presented in the course). For each correct
answer, the subject would score two points: "don't know" and incorrect

answers scored, respectively, one point and zero.

The construction of questionnaires such as these is difficult,
according to Bligh (1971). In the wiiter's opinion, it is particularly

difficult in the content of a general studies course, which deals in

i
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generalities, and even platitudes, and which attempts to change the
student's viewpoint rather than give him a body of hard facts. The
difficulty of creating statements which are based on "fact" or "themes"
presented in the course also leads to a doubt about how the subjects
judge the statements: it seems unlikely that the subjects' memory of
information presented is sufficient to allow them to go through the logical
processes 'implied' by the statements. For instance, Bligh (1971), gives
the following statement as an example of a test of analytic thought:

“All the evidence for there being two types of memory has been

obtained by psychologists observing other people and animals."
Bligh suggests that this is an instance of checking that "All A is B",
and hence requires the recall of instances of A, and their categorisation
as B or not B. However, it seems unlikely that students will be able to
recall this material, and particularly unlikely in a general studies course.
It seems more probable that the answer will be based more on the general
impression, which is perhaps nearer to "recognition of a key phrase" than

to "analytic thought."”

In the present context, the stateﬁents requiring "ability to make a
simple inference" have the prior requirement that the subjects recall
the "fact" on which the inference is based, a "fact" which may be buried
in a mound of principles and generalisatlons. The recall of such a fact
may well be a more difficult task than the making of an inference. In
these cases again, the writer suspects that answers were based on the

general impression of the statement.

For the purposes of data analysis, three scores were derived from the
T-F tests: lower order objectives, (Types 3, 4 and 5), Higher-order

objectives (Types 6, 7 and 8), and total.

3. Problem Solving Ability. It was orignally intended to develop a

test of problem solving ability, to check if the course was fulfilling
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its primary aim. Furthermore, as the course was primarily aimed at
creative problem solving, it was felt that this should involve insightful
solutions. However, pilot studies showed that it was not possible to
design a short (45 minutes) test of insightful problem solving which would
also yileld a usable score. It 1s particularly difficult to design problenms
whose ‘solution require a flash of insight, and such problems usually take
some time to solve. In addition, the requirément of objective marking
means that they cannot be open-minded, i.e. they must have correct
solutions. Thus in order to obtain a sufficiently differentiated score
(e.g. 0 - 5), five problems are required in the test, and each one will
take 15 minutes at the minimum. Such a test would not be sufficiently
important to merit 75 minutes testing time. Furthermore, an attempt to
use a single open-ended problem produced insuperable difficulties in the
subjective scoring. It was felt that the design of a scoring manual,
which would specify sufficiently precise criteria, would be a major study
in its own right. Consequently, no measure of problem-solving ability was

used in the present study.

7:4:6 Other Measures

1. Lecture Evaluation. At the end of the lecture sessions (T2 for

Group 1 and T3 for Group 2), the students were asked to fiil in a lecture
evaluation sheet (presented in Appendix 1). This asked them to rate, on
a 6-point scale, the following qualities of that half of the course:

- vocal relevance

rapport with class

-~ interest - amount learned

- clarity of expression problem solving (improved vs

no change)
- organisation of information

I

- visual presentation subject (easy vs difficult)

- delivery .. audibility
+s Speed
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Although this was not repeated on any control group, it was felt that
it would provide a check against the possibility that the present

lecturer was, in any ﬁay, strongly divergent from the norm.

The students' suggestions for further courses were also invited. This
was, to some extent, a'safety- valve'question, as no further courses were

intended.

The lecture evaluation also provided valuable feedback on the lecturer's
mistakes or misjudgements. However, it was desirable, in the present case,
that the change in lecturing performance between the two sections of the
course should be minimal: the lecturer therefore exerted will power, and
refrained from examining the lecture evaluation sheets until the course

was completed.

2. Project Evaluation. The project, as used here, is somewhat less
usual in the University context, and there was not the samhe need to check
it against the norm. However, a rating schedgle comparing it with the
more conventional course, and assessing its value, was belatedly designed,
and submitted to Group 1, at T3 only. The project evaluation sheet (see
Appendix 1) asked students to rate whether the following qualities were

increased or decreased by that form of project work, as compared with the

typical lecture course:

- interest - motivation to work
- memory - ability to use the information outside the course
- comprehension - inter-relatedness of different parts of the course

The experimenter had no need to exert willpower with this measure,

as it was presented on te last session.



236

7:5 Results

For convenience in examining the results, the main variables used in

the design of the experiment are shown in Diagram 7:3

Section 1 Section 2
A -
Group 1'/\‘ Lectures Project Work
Group 2 Project Work Lectures
Uo04q TFq TF,
UoO2 Uo03

Diagram 7:3. Summary of design: main variable of the experiment.
This design is, in effect, repeated for each cognitive style

variable.

a) Control variables. It is first necessary to examine the differ-
ences between Sections 1 and 2, and Groups 1 and 2. The means and
standard deviations of subjects' score on the Truth-Functional Tests are
shown in Table 7:3. A visual inspection of this table leads to the
following conclusions:

1. Performance, on all indices was better in the second section of the
course than in the first,

2. Groups 1 and 2 were approximately equal in performance on TF2,

but Group 1 were better on TFl.



TF1 TF2
Lo HO T 10 HO T
24 21 45 24 21 45 Random Answering

29.90 23.20 53.10 31.30 25.40 60.60 m Group 1
5.15 3.66 6.32 3.61 2.62 4.94 s
25.00 19.00 44,00 31.67 27.83 59.17 m Group 2
2.77 3.00 4.80 4.23 3.08 5.54 s
28,06 21.63 49,69 31.44 28,81 60,06 Groups 1 and 2
5.01 3.96 7.28 3.86 2.89 5.23 s
Table 7:3 Means and standard deviations of scores on the Truth-
Functional Test for Section 1 (TF1) and the Truth-Functional Test for
Section 2 (TF2), for Group 1, Grdup 2, and the total sample. The scores
obtained from the Truth-Functional Tests are:
a) Attainment of lower-order objectives (LO), i.e. Types 3, 4 and 5
b) Attainment of higher-order objectives (HO), i.e. Types 6, 7 and 8
c) Attainment of total objectives (T) where T = LO + HO.

The scores which would be obtained by answering the tests at random are

indicated in the first row of the table.

To take the hypotheses in order, it would seem quite reasonable that
performance should increase between the first and second sections of

the course, as the information contained in the two sections, as mentioned
before, was not independent. A knowledge of the nature of perception and
thinking is likely to give increased knowledge of different techniques of
solving problems. It is therefore reasonable to use a one-tailed test of
significance. For this hypothesis, each subject is his own control, and
it would be wise not to make parametric assumptions about thedata. The
Sign test fits these features., Table 7:4 shows the results when the

sign test was applied to the direction of change of scores between TF1 and

TF2., It will be seen from this table that Group 2 subjects increased
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their scores on lower order objectives, higher order objectives and total
objectives, all increases being significant at a level of p = 0.016.

Group 2 subjects increased their scores on hlgher order objectives and

total objectives (p = 0.011), but decreased their scores very slightly

on lower order objectives. This would indicate any or all of three possibili-
ties:

1. The second section was easier than the first. This possibility is
confirmed by comments to the lecturer, to the effect that the subject matter
of Section 1 was difficult and confusing.

2. The TF2 was easier to answer than TFl. Although it is not possible to
state whether or not this was so,it would be surprising, indeed, if the

two tests were identical in difficulty.

3. The attendance at Section 1 contributed to ability to answer TF2. As

commented above, this seems likely.

With respect to the second hypothesis, that there is a difference between
groups 1 and 2, a two-tailed test of two independent groups was used, as

there are no a priorl expectabions.

10 HO T
n=9" n=10 n =10
0.746 0.011 0.011 Group 1
x=05 X = 1 Xiw L ¢
n==~6 n==6 n==~6
0.016 0.016 0.016 Group 2
x=0 . x=0 X =0

Table 7:4 Comparison of TFl scores with TF2 scores by means of the

Sign Test. The table shows the probabilities associated with the obser-
ved direction of change in scores between TFl, and TF2 (One-tailed test).
size of sub-sample

number of subjects whose score (TF2-TFl) was negative

in this case, one subject showed no change, and was eliminated
from the sample.

n
X
.

nonwou
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With respect to the second hypothesis, that there is a difference

between groups 1 and 2, the comparison is between two independent groups,
and the Mann-Whitney U test was applied (Siegel, 1956). Although there is no
a priori reason to bélieve that one group would perform better than the
other, and consequently a two-tailed test is applicable, this is a control

variable, and the negative pay off from a Type II error is greater. It

may be convenient, therefore, to use a one-tailed test, rather than to

alter the conventional levels of significance. Table 7:5 shows the

results of this analysis. It can be seen that Group 1 differed significantly
from Group 2 on all classification of TF scores, but not in the second
section of the course. Furthermore, there was a significant difference

in the higher order objectives, when the two TF tests were summed to give a
total course performance. These results indicate that the two groups,
although 'randomly' selected (where 'randomly' is used in its conventional
euphemistic way to indicate that the experimenter had no control over the
selection), in fact differed systematically, and should not be combined. This
consideration should be borme in mind when assessing the experimental results,
as the disastrous experimental mortality mentioned above means that there is
no choice but to combine the groups for the rest of the analysis: they are

simply too small to consider separately.

70 HO T
U= v 12% 12 g TF1
9 1 P nft. n.te. TF2
net. 14* 16 TF1 + TF2

For all comparisons, nl = 10 and n2 = 6. For these sample sizes,
the maximum values of U associated with the different levels of
significance are:

:ﬁ? 0.05 14

xﬂﬁ 0.025 11
p 0.01 8 n.t. = no observable trend

Table 7:5 Comparison of Groups 1 and 2 on TF1 and TF2 and on
total course performance. Mann-Whitney U Test. Table
shows observed values of U and critical values of U
for different significance levels. For all significant
differences, Group 1 scores were higher than Group 2.
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Before dealing with the experimental hypothesis, it is worth noting

the.top row of Table 7:3; this indicates the scores which would be
obtained if the TF tests were answered at random (the maximum possible

. scores are double the value). It will be seen that the mean scores are
very little above these random scores, and, indeed, in the case of Group 2
scores on HO and T of TF1, are below the random score. There are two possible
explanations for this: firstly, it is possible th& the subjects learnt very
little from this course, and secondly, it may be that the test was insensi-
tive to what the subjects did learn. It will be seen from the Lecture and
Project work evaluations (below) that the students thought that they learned
something, in which case the second explanation would be the more likely.

In this context, the comments made in the Dependent Variables section
(above), with respect to the difficulty of constructing the TF tests, and
the logic fequired to answer them, should be borne in mind. In constructing
the tests, the experimenter attempted to make the negative statements (to
which the correct answer was 'disagree') sound inherently plausible: it

is possible that the scores which were below the random answering level

are a result of him doing the job too well.

- b) Main experimental hypotheses.
The main aim of the experiment was to investigate the predictive potential
of the battery of cognltive style tests, initially with respect to perform-

ance under different teaching methods. The paradigm hypothesis is:

"fhat individuals who are high on CS1 will perform better on project work
relative to lectures". The direction of the prediction, of course, varies

with the different cognitive styles.

The hypothesis involves each subject as his own control. Mamy of the

cognitive style tests are known to differ from the normal distribution
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(e.g. the Mod RCRT), so again a non-parametric test is preferable. For

the purpose of the analysis, Groups 1 and 2 were combined. The hypothesis

was testéé'hy means of the Wilcoxon Matched-Pairs Signed-Ranks test, using
the subjects rank on the dependent variables as the input. Thus the procedure
was as follows:

1. Subjects were classified into "above median" and '"below median™ on

the cognitive style dimension (CSi).

2. Scores at T2 and T3 were expressed in rank oxrder.

3. From the experimental hypotheses, and for each CSi,it was noted which
score (T2 or T3) should be higher. Thus if the hypothesis were "that

subjects high on CSi will perform better on project work", the scores were

recorded as follows:

Csi Column 1 Column 2
Above median, Group 1 T3 < T2
Below median, Group 1 T2 < T3
Above median, Group 2 T2 < T3
Below median, Group 2 T3 < T2

With this tabulation, the numbers in Column 1 should be lower than

the numbers in Column 2, if the experimental hypothesis is to be supported.
The hypothesis was tested by means of the Wilcoxon Matched-Pairs Signed-
Ranks test (Siegel, 1956). This test was repeated on each combination of
predictor variable and criterion variable, with the exception that UoO, was
not used to predict performence on UoO2 and UoO3. The results from

these tests are shown in Table 7:6. As can be seen, only three hypotheses
were supported at statistically significant levels: individuals who were

above the median on field independence attained lower order objectives

® 73 rank is lower than T2 rank i.e. subjects have a higher position in
the class at T3.
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(p% 0.05) and total objectives (p {0.01) better and showed a greater

improvement on the UoO, under project work than under lectures.

result is worth mentioning, however;

One other

there was a trend for authoritarian

individuals to perform better on total objectives under project work. This

trend was contrary to prediction and was juét below the 0.05 level of

statistical significance:

a two-tailed test is 17, whereas the observed level was 17.5.

the maximum value of T for the 0.05 level on

Finally it is necessary to bear in mind that Table 7:6 contains 47

tests, one to two of which should be significant at the 0.05 level, and

less than one at the 0.0l level.

3 and 1, little better than chance.

The corresponding observed figures are

TF

Csi Lo HO T UoO
CFT p.0.05% s.t. p.0i01 p.0.025%
CFT - R/I not. n.t. n.t. n.t.
PCT n.t. n.t. n.te n.t.
Mod RCRT n.te. ne.te n.t. n.te
Bal. F s.t.m‘ s.t.'IT s.t.TT n.t.
AHE V n.te. n.t. n.t. s.t.
AH6 N+D n.t. n.t. s.te sete
AH6 T n.t. n.t. s.t. s.t.n‘
Uo0O1 n.t. n.t. n.t.
Con/Di. n.t. n.t. ne.t. nete
SCDT s.t. s.t.TT s.t.TT n.te
DIQ S.t. nete n.t. s.t.

Table 7:6 Results of the Wilcoxon Matched-Pairs Signed-Ranks tests applied
to the change in rank position between project work and lectures
for individuals above or below the median on CSi

n.t. = no trend X ap 0.05

s.t. = small, but non-significant trend xx = p § 0.01
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Although the main aim of the experiment was to investigate the prediction

of the response to teaching methods, :_i.t is also possible to investigate

the cognitive style predictions of the response to the whale course. This
has now been done, using, as the predictive criteria, the total performance
on the TF tests (i.e. TF1 and TF2), and the total change in performance on
the Uses on Objects tests (UoO3 = UoOl1l). These criteria were rank ordered,
and tested by means of the Mann Whitney U Test, with subjects above the median
and below the median as the two independent groups. The results of these
tests are shown in Table 7:7. As before, a one tailed test was used when

the trend was as predicted, and a two-tailled test when the trend was contrary

to prediction.

TF1l + TF2
Cs1 Lo HO T Uo03-Uo01

CFT ' p=O.OBTT p= 0.14 n.t. n.t.
CFT - R/I p=0.08 p= 0.04%* p = 0.04% n.t.
PCT n.t. n.te n.t. n.te.
nl=6, n2=7 ' %

Mod RCRT n.ts : p= 0.051 p = 0.14 n.t.
Bal.F P=0.005"" |p= 0.07 p = 0.0 n.t.
AH6 V n.t. | n.te. n.te. n.te.
AH6 T nat. n.t. n.t. n.te
Uo01 neta n.t. n.t.

Con/Di “n.t, n.t.  net. n.t.
n1=7, n2=7 SCDT Nete p= 0.16 p = 0.10 n.t.
DIQ n.t. ) n.t. n.t. n.te.

Table 7:7 The results of Mann-Whitney U tests applied to the performance of
independent groups (above, and below, the median on CSi) on the
criteria of TF performance, and change in UoO performance, over
the whole course. Except where otherwise stated,
nl

= 8, n2 = 8.
TT = Two-tailed test. Where not stated, a one-tailed test was usede.
X = significant at p 0.01 # = significant at p 0.05

nete = no trend
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It can be seen from Table 7:7 that the prediction from the Bal.F is

supported at a particularly impressive level (p=0.005 on lower order

objectives; p = 0.01 on total objective). Other tests which gave significant
predictions were the CFT - R/I score, and the Mod RCRT. All of these results
were as predictedes The scores on field dependence showed a trend towards
prediction on 1O and HO, but in the case of LO, the trend was contrary to
theoretical expectation, and a two-tailed test was used., Neither of these trends
was significant. Another non-significant trend worth noting was for

individuals high on automatisation (SCDT) to perform better on HO and T.

All other results on the TF scores, and all results on the UoO scores were

in line with the null hypothesis.

Finally, it should be noted that Table 7:7 involved 47 predictions:
by chance, one would expect - 1 - 2 of these to be significant at the 0.05
level, and 0-1 (nearer zero) to be significant at the 0.01 level. The

observed figures are respectively 5 and 2.

c) Subsidiary Hypotheées

It is also possible to examine the difference between performance under
lectures and performance under project work, irrespective of cognitive
styles. From the analysis of the objectives of these two teaching methods
(above) it would be hypothesised that lectures are primarily aimed at the
lower order objectives involved in communicating a large amount of structured
information in a short time. Conversely, it is claimed that the main
advantage of project work is that it increases the student's motivation,
and involvement with the information, and is likely to improve his
comprehension, and ability to use subject matter, albeit at the expense of
a lesser breadth of knowledge. These hypotheées can be examined by
comparing the levels of performance after lectures and after pmject work.

Thus TF2 (LO) scores should be higher than TF1 (LO) scores for Group 2, but
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lower for Group 1. The converse relationship should hold for HO scores,
and a two-tailed test is required for TF - T scores. Table 7:8 shows
the results_when these predictions are compared using the Sign Test.

TF2 — TF1 (Group 1)

+ TF1 - TF2 (Group 2)

70) p = 0.059 n = 15t x = 4
T p = 0.804(TT) n = 16 Xx=9

Table 7:8 Comparison of performance under project work compared
with performance under lecturing, by means of the

Sign Test

n = number of observations

X = number of observations where performance in
project work is higher than performance in
lectures.

p = probability of a random result as extreme as
the observed result

TT = two-tailed test. Where not specified, a

one~tailed test was used

1 = One subject showed no change, thus reducing

the sample size to 1S.

The table shows that the trend for performance on lower order objectives
to be better under lectures very nearly achieves statistical significance
(p = 0.059). There was, however, nodservable result for higher order

objectives or for total objectives.

d) Other Variables.

Finally, Tables 7:9 and 7:10 and 7:11 show the means and standard deviations
of the student ratings of lectures and project work parts of the course.
Table 7:9 (Lecture Evaluation) is based on 10 subjects from Group 1 who
completed the rating scales at T2. Table 7:10 is based on 9 subjects

(Group 2), who completed the Lecture Evaluation at T3. The nine subjects
include the six whose cognitive style data and TF data were complete, and

3 others whose TF data was incomplete. Table 7:11 (Project Evaluation) is

based on Group 1 (10 subjects) at T3.
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The bearing of these tables on the external validity of the experiment

is discussed below. It is sufficient, at this point, to note that Group 2,
were more variable in their ratings than Group 1, and had a generally lower
opinion of the lecture course. This serves to emphasise the fact that the
groups were different (either because of different background, or because

the lecturer treated them differently in some way), and that .it _would be

Evaluation of Lectures. Group n = 10

m s
6 -1
Vocational relevance good - bad 4,10 0.83
Interest good - bad 5.30 0.64
Clarity of exposition good - bad 4.60  0.92
Organisation of information good - bad 5.20 0.60
visual presentation good -~ bad 4.70 0.64
Delivery - audibility good -~ bad 5.40 0.66
~ speed good - bad 4.80 1.08
Rapport with class good ~ bad 4.80 0.98
Amount learned a lot - nothing 4.70 0.46
Problem solving improved - un- 2.90 0.94
changed
Subject easy - dif- 4.30 1.19
ficult

Table 7:9 Evaluation of lectures by Group (n=10) at T2. Ratings
on a 6-point scale, where 6 corresponds to adjective
at the left. Means and standard deviations.

Evaluation of Lectures. Group 2 n = 9

m s
6 -1
Vocational relevance good - bad 3.88 1.39
Interest good -~ bad 3.89 1.29
Clarity of exposition good - bad 3.89 La37
Organisation of information good - bad 3.78 1l.23
Visual presentation good - bad 3.33 1.56
Delivery - audibility good - bad 5.00 1.05
- speed good - bad 4.22 1.47
Rapport with class good - bad 4,22 1.13
Amount learned a lot - nothing 3.44 1.26
Problem solving improved - un- 2.89 1.20
changed
Subject easy - dif- 3.78 1.40
ficult

Table 7:10 Evaluations of lectures by Group 2 (n=9) at T3
Ratings on a 6-point scale, where 6 corresponds to
adjective at left. Means and standard deviations,



Evaluation of Project Work. Group 1 n = 10

m s
Interest 5.4 0.49
Memory 4.2 0.60
Comprehension 4.5 0.92
Motivation to work 4.8 0.60
Ability to use the infor-

mation outside the course 4.8 0.75
Inter-relatedness of

different parts of the course 4.5 1.02

Students asked to rate whether this particular project increases =—————=
decreases (6 ———-—- 1) the above qualities, as compared with the
typical lecture course.

Table 7:11 Evaluation of project work by Group 1 (n=10) at T3
Ratings on a 6~-point scale. Means and standard deviations.

preferable, if there was a choice, to analyse their data independently.

A further comment is in order: in view of the apparent uniformity of the
means of different rating scales, one might be tempted to think that an
acquiescence factor was operating, or that the students were trying not to
hurt the lecturer's feelings. The low ratings on the change in problem-
solving ability, however, argue against an acquiescence factor, and the
presentation of the rating scales to the students (which stresses honestyy

and involved total anonymity) argues against the second possibility.

7:6 Discussion

The findings with regard to the main experimental hypotheses are very
few. Firstly, Table 7:6 showed that only the CFT predicted relative
performance on teaching methods at a statistically significant level, and

that it did so on three aiteria - lower order objectives, total objectives
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and change in Uses of Objects performance. Although one would expect almost

as many significant findings in a matrix this size by change alone, the
writer is inclined to accept these findings: they are, after all, hardly

counter-intuitive. Of all the cognitive style dimensions reviewed in
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Chapters 1 and 2, field dependence is probably the best researched, and has
the greatest demonstrated reliability and generality. Field dependence is
clearly implicated at a theoretical level with academic performance, and it
is not surprising that this has been confirmed empirically. It is perhaps
surprising that the difference between the teaching methods in fulfdlling
total educational objectives is significant at the p 0.01. On a sample size
of only 16 students, this represents a trend which, if replicated on larger
samples, would give a massive level of significance. This result at least
indicated that fieid dependence is a variable which ought to be investigated

in the educational situation.

It is interesting, also, that field dependence was found to predict the
improvement in Uses of Objects scores at a significant level (p 0.025).

_ Since Uses of Objects scores are independent from Tf - Total (unlike TF - LO
and TF - HO, which are mathematically related), this adds confidence that

the results are not a chance variation in the matrix. It is also interesting
in that field dependence has been related both theoretically and empirically
to 'creativity' (see Chapter 1): here is it shown to be related to

tinduced creativity' as a function of teaching method.

The finding that authoritarian individuals tended towards better

performance on project work is particularly curious in the context of the
field-dependence findings. Normally, authoritarianism is thought to correlate
negatively with field dependence scores, and consequently authoritarian
individuals should perform better in lectures. However, this trend did

not attain statistical significance, and it is probably safe to dismiss

the result as error variation.

The most impressive result from the Table 7:7 is the prediction from

the measure of authoritarianism, the Bal.F. More authoritarian individuals

performed worse on the course as a whole: their performance was worse on
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all educational objectives (p = 0.01), but the main burden of this was
carried by their lower performance on lower-order objectives (p = 0.005):

a particularly impressive result on a sample as small as this. In view

of these findings, it is probably acceptable to consider the poorer
performance on higher order objectives (p = 0.07) as also significant.

These results are in line with theoretical predictions, but not entirely:

one can predict that authoritarian individuals, with thelr simple and more
highly stereotyped cognitive systems, are more resistent to the intake

and integration of novel information, but one might expect that their
greater need for stmcture and intolerance of ambiguity would make their
performance poorer particularly on the higher order cognitive objectives.

The higher objectives require a greater integration of the information

into the pre-existing cognitive structures. However, the observed result

is that the poorer performance comes largely from the lower order objectives.
This apparent contradiction may simply be a result of sampling error: another
possibility is that the performance on the higher-order objectives was so
poor that differences between individuals high and low on authoritarianism

are not perceptible.

Other results in Table 7:7, héwever, militate against this latter
possibility. The Mod RCRT predicts performance on higher order objectives
(p = 0.05) but not lower order objectives or total objectives. The result
here was as predicted: individuals high on cognitive complexity perform
better than individuals low on cognitive complexity. Similarly with the
CFT, there is a trerd for field independent individuals to perform better
on higher order objectives, and worse on lower order objects than field
dependent subjects. Using a one-tailed test on the former result, and a
two-tailed test on the latter, neither trend is significant."- (respectively,
p = 0.14, and p = 0.08). However, it is possible to argue that field

independent subjects would do worse on lower order objectives: it could

be that they are stimulated by tasks which involve the integration and
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analysis of new information, and other higher order cognitive functioning,
but become bored with the lower levei tasks of simple inferences, etc.,
involved in the attainment of lower order objectives. If this argument is
acceptable, and a one-tailed test applied, the trend towards lower
performance of field independent subjects on lower order objectives is
significant (p = 0.04). However, the argument is tenuous, and it is
perhaps symptomatic of the vagueness of such concepts as cognitive
complexity that such tenuous arguments are possible. The only safe conclu-

sion which can be drawn is that the possibility requires further investigation.

Much to the experimenter's surprise, the rather crude Reflection/
Impulsivity score which was derived from the CFT was also found to predict
performance on higher order objectives and performance on teotal objectives
(p = 0.04) in both cases). Here, the result was in line with theoretical
predictions: reflective individuals performed better than impulsive
individuals. If this is observed to be the case in the present structured
situation, where all of the course work was supervised, it can be
hypothesised to be even more important in Departmental course work, where
the higher contribution of self-initiated study, library work, and essay
writing, would magnify the difference between reflectives and impulsives.
As to the finding that the difference in performance is to greater extent
carried by higher order objectives, and to a lesser extent by lower order
objectives (p = 0.08), this is within the range of sampling error. An
alternative possibility is that the reflection/impulsivity dimension
interacts with the automatisation dimension, such that impulsive
individuals have poorer scores only on tasks which are less automatised
(i.e. require a greater conscious concentration, and a higher level of
'1imited-capacity' processing): this explanation gains supporting
evidence from the observed trend towards highly automatised individuals

performing better on higher order objectives and total objectives than

less automatised individuals. Unfortunately, these trends are not
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significant (respectively, p = 0.16, and p = 0.10), and thus the

explanation is tenuous in the extreme.

Table 7:8 provides some evidence that lectures are more efficient than:
project work in promoting lower order educational objectives. In view of
the inherent plausibility of this proposition, it is not unreésonable to
accept it and to reject the null hypothesis, even though the results only
reach the level of p = 0.06. It is worth remembering that this conclusion
is based on the usage of a Sign test, which is based on nominal data and

is consequently not very powerful. In the present case 1t was not possible
to use a more powerful test, as the scores TF2 - TFl involved a considerable
number of ties. However, if the same result had been found with a more
differentiated criterion, one could safely assume that they wouid have

reached the conventional levels of statistical significance.

The difficulty with performing experiments in the educational situa-

tion is that there is almost certainly a loss of external validity. Even
accepting all the conclusions outlined above, there is a distinct
possibility that they will not generalise beyond the present experimental
situation. To begin with, the content of the course was most unusual; it
was explicitly concerned with presenting information which would improve
the students' abilities to solve problems. Such information is marginally
related to the information presented in Psychology departments, but the
selection and organisation of the information was completely different. It

is, of course, even less like the content of other departmental courses.

Secondly, the subjects were Complementary Studies students. The Complementary
studies programme is compulsory, but is not assessed for the Degree

(that is to say, it is formally assessed, but in practice a student

is failed only if he consistently refuses to attend). As general studies,

the work is entirely in University time, in contrast to the usual
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departmental course, where students are expected to follow up references,
write essays, etc., in their own time. Furthermore, Complementary Studies,
is intended to add an element of general education: some students,

however, have a resistance to general education which is independent of
their performance on thelr own chosen course of study. This resistance is
perhaps understandable considering the importance of the Degree result,
which is only minimally based on general studies work. All of these factors
suggest that the present experimental results will not generalise to the
usual Departmental Studies, although it may be possible to predict some of

the differences, as has been indicated above.

The present experiment has attempted to use two different teaching

methods, but to some extent it is true to say that there are as many
teaching methods as there are teachers. Some of the variations in different
lecture methods and different project methods were indicated in the intro-
duction, although these are additional to variations between teachers.

While the investigation of such differences is a study in itself, the present
experiment has tried to avoid the difficulty by specifying the teaching
methods and the course content to a high degree. Furthermore, the assess-
ment of the lecturer and of the project work by the students provides some
evidence that the lecturer did not differ from the norm in any great degree.
Tables 7:9, 7:10, and 7:11 presented these results. To take Group 1's
ratings of lectures first (Table 7:9), all of the ratings bar one were
above the midpoint of the 6-point scale. Mean Ratings of over 5 were given
for "interest", "organisation of information", and "delivery-audibility".
All the.other ratings were between 4 and 5, with the exception of "problem
solving"”, which was just under 3 (marginally nearer the "unchanged" end of
the scale). Besides being extremely gratifying to an inexperienced
lecturer, these ratings show the lecturer was no worse than, and possibly
slightly better than, the norm, at least on the qualities rated. Table 7:10

contains the lecture ratings for Group 2: these were in.all cases lower
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than the comparable ratings from Group 1, but they carry the same message.

All mean ratings, with the exception of '"problem solving" were above the
midpoint of the scale, with "delivery-audibility" at a mean of 5.0, and
"delivery speed" and "rapport" at just over 4. The other ratings were
between 3 and 4. It is interesting to note that Group 2 was more variable

in its assessment of the lectures than Group 1, although one cannot know why.

The project evaluation (Table 7:11) served a different purpose:

this type of project-work is extremely rare in academic, as opposed to
practical, subjects. It was essentially a thinking exercise, concerned with
the collection and collation of information. It would almost be character-
ised as a group essay, where the only end product was an essay plan.
Consequently the Project Evaluation was aiming to investigate how effective
the students thought this process to be. It asked the students to compare
the project work with the typical lecture on a number of qualities. The
mean ratings were above the mid-point of the scale on every quality. The
highest mean rating was on 'interest' (5.4), with a'hotivation to work"

and "ability to use the information outside the course" joint second (4.8).
These results are interesting, but perhaps not very reliable. In the

first place, the students' perceptions that this project was better than
lectures at improving "memory" and "comprehension' was not borne out by

the above result that lectures are better on the lower order educational
objectives. Similarly, the lack of any difference on higher order
objectives does not confirm student assessment of "ability to use information
outside the course" and "inter-relatedness of different parts of the
course". Finally, although it is probable that "interest'" and "motivation

to work" were improved, this may be part of a Hawthorne effect.

Although the external validity of the experiment is low, the internal

validity is high, at least, relative to what is normally possible in
educational research. The few findings which the experiment has reported
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are relatively sirong ones: what is disappointing is that more of the
theoretical predictions were not confirmed. There are a number of possible

reasons for this:

1. The sample was too small. This is a factor which has overshadowed

the data analysis and results of the whole experiment. It has necessi-
tated the summation of groups which should not have been combined, and has
almost certainly masked the appearance of all but the strongest trends in
the data. In one sense, this is no'bad thing: a finding which only
emerges at the 1% level of significance on 30-40 subjects is scarcely worth
making. BEven if it is of slight theoretical use, it is of no practical

value at all.

2. The criterion variables were inadequate. The difficulties in the
construction of the TF tests, and the low level of student performance,
have already been discussed. They must certainly be a factor in the
paucity of results. It is almost inconceivable that the students were as
little affected by the course as the TF scores suggest, and it is likely
that criterion tests which were more sensitive to the changes that wera
taking place, would have been more predictable from cognitive style dimen-
sions. It is possible that the results which did emerge, did so in spite
of these two factors, indicating that the relationships are particularly
strong ones.

3. The experimental hypotheses were incorrect. Chapters 2 and 3 reviewed
the cognitive style variables used and concluded that they had a good a priori
predictive potential in education. Despite this, it is likely that in
some cases the links with educational processes are tenuous or

minimal, and that they would only emerge at a low level on large samples.
To this extent it is likely that at least some of the experimental

hypotheses are incorrect, and would not be supported even on a larger sample



and with more sensitive criterion measures.

Furthermore, the cognitive style literature abounds with empirical

results which are apparently contradictory, and with related theoretical
dimensions, the empirical measures of which do not correlate. This is
usually the symptom of a '"young" researéh area, in which the explanatory
concepts need considerable empirical 'sharpening', and in which
inter-relationships need realigning. Some of the cognitive style dimensions
(e.g. cognitive complexity and concreteness vs abstractness, and, some
would claim, field dependence) are vague and global in the extreme: when
applied to a behavioural criterion as complex as educafional performance,

it is literally possible to rationalise almost any observed finding. Thus
whilst there may be a grain of truth in the prediction from these
dimensions to the educational situation, there are almost certain to be
compensating 'masking' variables in the dimensions which, effectively prevent
the emergence of empirical relationships. In this case, one can say that
some of the experimental hypotheses are incorrect in that the conceptual-
isation and measurement of the predictor variables is "eccentric"

(literally).

There is the further possibility that the failure of the cognitive

style dimensions to predict lies not so much in thélr "eccentricity" of
abstraction as in the dimensional nature of the abstraction. As Chapters 4
and 5 argued, it is possible that a dimension, which is "measured" at a
given point in the life context and is assumed to generalise across all
other life contexts, and on which every individual is capable of being
represented - such a concept may be incapable of predicting a complex

criterion in the educational situation.

There is some indication of this: the course was aimed at improving

creative problem solving ability and ideational flexibility, and almost
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all of the subjects obtained higher scores on the Uses of Objects tests at
the end of the course than they did at the beginning. Had the students of
the course been a sub-sample of a larger group, the course would have

succeeded in altering the students' observed cognitive style: there would

have been a shift towards divergent thinking.

The same point applies to the use of the experiment as an investigative
tool: 1t is possible that the causal relationships between cognitive
functioning and educational performance are Incapable of being forced into
the experimental format. The use of the single predictor, and the summation
of scores across individuals, may scarcely begin to take account of the
variance in the observations. For instance, to follow up the point about
the increase in Uses of Objects scores, it may very well be that cognitive
styles are not "constitutional" dimensions, but that they are responses to
specific situations. If this is the case, there is the possibility that an
individual student will vary his cognitive style according to the demands of
the teaching-learning situation and the subject matter. It may also be

the case that education is implicitly aiming at changing the student's
cognitive style: certainly the lecturer in the present study would be very
pleased if the shift towards divergent thinking styles were real, and no
mere measuremént error in the convergent thinking/divergent thinking

dimension.

If these considerations are a valid description of 'reality', then a
non-dimensional, non-normative, non-experimental study of cognitive style

and educational performance is required.



‘CHAPTER 8

FIELD STUDY :
‘COGNITIVE STYLE AND ACADEMIC PERFORMANCE

8 : 1 Introduction, and Aims of the Study

Cognitive styles are usually thoqght of as normative
dimensions of individual differences, Arguments have been
presented to suggest that another conceptualisation, which
takes into account structures and systems of cognitive
content and hence idiosyncracy and interactions between
variables, may be more useful in enabling us to understand
the cognitive processes underlying academic performance.

The present study is in direct contrast to that described

in the last chapter. That study was an experiment, with

a formal experimental design, relatively high internal
validity, and in a highly controlled experimental situation-
that is, highly controlled relative to what is usual and
what is possible in educational research. The present
study is a field study: it is not experimental in that there
are no dependent variables. The internal validity of any
conclusioﬁs is, logically, non-existent. The external

validity is correspondingly high: the subjects of the study

are students in a normal course in the Department of Education

of the Qniversity of Aston, and the results can be expected
to genefalise.to o£her University samples to a greater extent
tha n the results of the previous experiment. Whereas the
experiment used a number of conventional measures of
cognitive style, which consequently imply a theoretical
approach, and demand restricted typesbf empirical conclusion,

. the field study samples a fairly wide selection of cognitive
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elements, and makes less stringent assumptions about the
nature and structuring of these elements. The types of
information which can come out of the study are consequently
wider. Vhereas the experiment was hypothetico-deductive,
involving predictions from cognitive style and teaching
methods to academic performance, and field study is largely
inductive: it is investigating a number of aspects of the
process of education, attempting to see whether structuring
or systems of cognitive indices will act as "symptoms" of
academic performance. The field study is therefore
taxonomic, with the aim of describing and understanding the
process at the time, rather than predicting it from ahead.
It would be nice to present the two studies as a comparison
of two research approaches and two theoretical approaches,
in the best traditions of scientific confrontation. But
they are not. Even ignoring differences in the aims of
the two studies, and differences in the content, the
experiment had certain defects which could be held to account
for any paucity of results, and the field study is a priori
unlikely to reach any substantive conclusions. With such a
wide open and vague task, with no vpretence of control and an
almost infinite number of potential variables, it would be
surprising indeed if the study showed that x, y, z, could be
held to account for academic performance. The most that
can be hoped for is the indication of problems which will be
encountered if this approach is to be followed.
The aim of the éresent study can therefore be succintly
stated as follows:

"To investigate individual differences in the structuring

of some cognitive domains which may be hypothesised to
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underlie academic performance™.

8:2 Design

Although not possessing dependent and independent
variables, and comparison groups in the conventional
sense, the logic of the study can be abstracted. It is

presented in summary form in Diagram 8 : 1

Group 1 Primary Data Group 1 Criterion
s .

Combinatory Codes

Group 2 Primary Data Group 2 Criterion

Diagram 8 : 1 Design of the Study.

The diagram shows that the study follows a 4-phase process:

1) Observations of aspects of cognition (hereafter
called "primary data") in two independent groups.

2) Observation of criterion scores in two indepent
groups.

3) The development of an account of systems, structures
or interaction in the primary data of the first group,
which will predict the criterion scores of that group.
Such structures or systems will hereafter be called
"combinatory codes" in that they specify, in oper-
ational terms, how the different scores in the primary
data are to be combined.

L) The testing of the combinatory codes by applying
them to the primary data and criterion scores of
the second group.

It is necessary to comment on some aspects of this process.

8 : 21 Primary Data

Although it is stated that these are observations of aspects
of cognition, the phrase ﬁaspects of cognition'" is taken in
its widest sense. Rather than restrict the types or amount
of information taken into account for the sake of theoretical
tidyness, it was felt that it would be better to maximise

the chances of predicting academic performance by using any



information which might be relevant. Thus, one question
asked the student to say what preference the University of
Aston was on his UCCA form: although this would not normally
be classified as an M"aspect of cognition" it seemed quite
likely that it would indicate something about cognition and
about academic performance.

Thus the primary data attempted to sample a wide area of
cognitive functioning: the actual amount of information
collected, and the "depth" of the sampling of cognition

was determined by the numbers of subjects to be investigated,
and hence the amount of time and money which could be
devoted to each subject.

8 s 2: 2 Criterion Scores

In the present study, these were the examination results at
the end of the year. The previous discussion of examination
results as research criteria concluded that they were usually
assumed to be reliable, and psychologically pure, whereas
they are in fact neither of these. The assumption about
psychological purity is irrelevant to the present study,
which can take into account (in principle at least) the
possibility that students achieve a given examination mark
in a variety of ways. The assumption of reliability is
made by the present study, although it is known to be false:
the over-riding consideration is that examination results
are of very great importance to students and universities.

8 : 2+ 3 Combinatory Codes

These specify how the scores of students are combined in
order to give a prediction of their examination results. A
regression eguation would be an example of a combinatory code.
However, fewer presuppositions are made as to the structure

of these codes. For instance it is possible that a high
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score on one of the primary indices will indicate
something about performance, while a low score is
irrelevant. Similarly it is possible that a combinatory
code will apply to a sub-sample of the students, but not
to others (provided, of course, that the sub-sample can
be identified from the other indices): this would be

an interaction effect between the primary indices.

Thus the combinatory codes can take into account inter-
actions, curvilinear relations, and logical relationships
which are only minimally picked up by correlation and
other normative analyses. Of course, the difficulty
lies in knowing which codes are likely to predict to
examination results. With any large number of primary
indices, it is impossible to test out all of the possible
inter-relationships between indices on all combinations
of indices. This is the central problem of this type of
research: if you do not know what you are looking for,
how do you set about searching? This is the paradox of
the Meno, although not in its fullest form. The corollary,
"and how do you know when you have found it?" does not
apply here: that is taken care of in the criterion test.
There is no solution to this problem. Any mathematical
method of searching for inter-relationships requires the
specification of those relationships before the search.
However, if there is no systematic search procedure which
can be followed, there are a variety of heuristics which
may be useful:

1) Intuition.  The average student carries a fairly
. sophisticated model of the processes of education within
him, as is witnessed by his ability to predict his owm

and other people's examination results with reasonable
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accuracy. It may be possible to tap this model in

hypothesising promising combinatory codes.

2) Induction By examining the = ores of students
who perform well in comparison with students who score
poarly. Cluster analysis can be helpful here, by
grouving together these students who have a similar pattern
of scores. The task is then to infer a pattern, or code,
which will differentiate between clusters.

This stage of the research process resembles the stage of
generating possible solutions to a problem, before testing
those solutions, and the same qualifications apply. In
generating solutions, it is often considered best to
"suspend evaluation", so that any possible solution is
considered irrespective of its a priori likelihood. In
the present case, this procedure would involve the serious
consideration of a huge number of possibilities, but the
"suspended evaluation" principle canr be applied to the
inductive process. In inferring codes to describe the
clusters of high and low performers, it is posdble that
observed differences are being '"rationalised" i.e. that
they are random variations and are not criterial of

performance. This is irrelevant at this stage of the

. Process. The combinatory codes are subject to a final test

on an independent group, and the methods used to generate
the codes are logically independent of £his final test.
Thus, in the stage of generating combinatory codes, the
normally repressed scientist can indulge himself.in an orgy

of unscientific thinking.

8 : 2 : L4 Testing of Combinatory Codes

In view of the methods of generating the combinatory codes,

it is essential that there should be a formal testing phase,



on completely independent data. This involves using the
combinatory codes to generate a prediction of criterion
performance for a different sample of primary data. The
testing is by means of the usual normative statistical
methods.

8 :2: 5 In addition to this part of the study, a small
correlational study was performed, in which two of the
conventional tests of cognitive style were used to predict
examination results.

8 ¢+ '3 Subjects

The main part of the study used 27 subjects, 18 in Group 1
and 9 in Group 2. Group 1 subjects consisted of 15 females
and 3 males, all of whom were in the 1lst year of the
Combined Honours Course, one part of which was Education.
The total size of the first year Combined Honours Education
group was 28, and 18 subjects of the present study comprised
a sub-gample of this group.

Group 2 consisted of 4 females and 5 males; 9 subjects, in
all, who were a sub-sample of 11 students in the Second Year
Combined Honours Education groups. The selection of the
sub-samples in both Groups 1 and 2 was inherent in the
recruitment procedure, which involved both persuasion and
financial inducement, but not compulsion: the sub-samples
were therefore self-selected, and evidence will be presented
in the results section to show that they differed from
students in the Combined Honours Education Groups who were
not included in the study.

There were certain differences between Grouvs 1 and 2 which
should be noted. TFirstly, Croup 1 subjects were in the
First year of the Combined Honours course, which required

them to take 3 subject courses, whereas Group 2, in the
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second year, took only two subject courses. Secondly,
Group 1 had a higher proportion of females than Group 2.
Thirdly, Group 2 was visibly older and more mature than
Group 1. Unfortunately, information with respect to age
of subjects, which might corroborate this subjective
judgement, was not collected.
The correlational study, which used two cognitive style
tests to predict examination performance, was based on
some of the above subjects, with a few additions. Group 1
consisted of 12 of the original 18 subjects together with
I, others from the first year Comblned Honours Education
Group, 16 subjects in all. Group 2 consisted of 7 of the
8 subjects above, together with 2 others, making 9 from
the second year Combined Honours Education Group. Since
this correlational study was included as a follow-up to
the previous experiment, and was not intended to be compar-
able to the main part of the present study, this disparity
between the observation samples is not important.

8 : L Measures

The aim with the primary observations was to sample as wide

an area of cognition as possible, which might also be relevant

to academic performance. The measures therefore attempted to

cover the following domains:
1. Perceptions of the subject of study (Education)
- topics

- interest in topics and subject area
- structuring of the subject area

-~ importance of topics (with respect to examinations)
- distribution of time and work on different parts

of the subject area,

2. Perception of teaching-learning situations

- interest in, and enjoyment of........
evaluation of the importance of.......
subjective criteria of these
use of different study habits.
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R Extra-Curricular activities
- enjoyment Ofotooo.ol
- contribution to intellectual development
- subjective criteria of these
L. Soeial behaviour
- social satisfaction
- compatability with, or position in, social
groupings.
Se. Perturbations

- existence of stresses of any type which
might cause anxiety or disturbance of work.

6. Aims in Life
- values which are important to the individual
~ level of importance of these values
- relevance of education to these values

T Vocation

- certainty of vocation
- relevance of education to the vocation.

These domains were sampled, with some slight shortfall

from the original aims, by two measures, the Lifestyle
Questionnaire (LSQ), and a scheduled interview procedure,
called the Educational Environment Perceptions (REP)
interview.

The LSQ is presented in Appendix 2. It presented a number
of questions designed to sample aspects of vocation, aims
in life, perturbation and social behaviour, the answers

to which were usually on a 10-point scale. It ylelded the
following information and scores:

Names of three preferred vocations, in order of preference.

1. Probable vocation (scored in terms of how high in
the 1ist of preferences this came).

2. Certainty of vocation (1 - 10).

3. Relevance of degree to vocation (1 - 10).

L. Relevance of education course to vocation (1 - 10).

5. Marriage 2 (1 - 10).

6. Wealth 2 (1 - 10).
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7.
8.
9.
10.

19-

20.

Fame 2 (1 - 10).
Popularity 2?2 (1 - 10).
Service to individuals %2 (1 - 10).

Service to mankind 2 (1 - 10).
Degree relevance to

Marriage (1 - 10).

Wealth (1 - 10).

Fame (1 - 10).

Popularity (1 - 10).

Service to individualé (1 - 10).
Service to mankind (1 - 10).

Level of work satisfaction (1 - 10).

Preference for Aston on UCCA (1-6, or 7= clearing
scheme).

Existence of problem (emotional, financial, social,
health, organisational) (1 or 0).

Anxiety level (1 - 10).
Work disturbance by problem (1 - 10),

Names of three closest friends (on the course).

Names of three most distant acquaintances (on the course).

The information from these latter two were to be used
for the construction of sociograms, which would give
some measure of the individual's social position in
the group. In the event, the failure to collect data
from a number of members of the group-'made it imposdhle
to construct completed sociograns).

Social satisfaction (0 - 3), comprising the questions:
"Is there sufficient opportunity to make friends?M

(1 or 0)
"Are your fellow students friendly enough?" (I or 0).
"Are they too friendly?" (1 or 0).

It was thought that a good a priori case could be made for

each one of these scores to be related to examination

performance. Also they have some inherent potential for

combining into systems of variables. It will be noted that

all of these scores were normative.
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The Educational Enviromment Perceptions interdew procedure

aimed to sample the domains of perception of subject area,

perceptions of teaching=-learning situations, and perceptions

of extra=-curricular activities. Although an interview, it

was fairly "objective", in the sense that the interviewer

followed a schedule which allowed little scope for variationm.

The main function of the interviewer was to explain the nature

of the tasks, to answer any questions, and to give encouragement.

The EEP interview followed the prescribed schedule:

1.

4.

6.

7.

The subject listed "study activities" on index cards,
one activity to each card.

When he had finished, he was given a checklist of

study activities, and asked to write out any which

he had missed.

The subject sorted the activities in terms of enjoyment.
He did this by placing the cards on an imaginary ten-
rung ladder, which wert from "least enjoyable" to

"most enjoyable™.

The subject sorted the activities in terms of how much
they trained him, to obtain good marks in examinations.
The subject listed leasure activities. As before,
when he had finished listing them, he was presented
with a check~list, and asked to add to his list any
that he had overlooked.

The subject rated the leisure activities in terms of
enjoyment.

The subject sorted the activities in terms of how much
they contributed to his general development: "by this
I mean how much they improve your skills and personality,

your development into what you would like to be".

267
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8. The subject listed the two or three subjects he was
studying, and stated which he was most and least
interested in. He also estimated the percentages of
non-compulsecry study time spent on the two or three.

9. The subject was asked to imagine himself a newly-
appointed lecturer, employed to design and run a
Department of Education course. The course should
include all the course content, plus anything else
which the subject thought relevant. The subject was
asked to categorise the total course into 3-6 sub-
courses. He was then asked to take each sub-course,
and list (one per index card) the topies which it
would comprise.

10. The topics were sorted according to interest.
11l. The topics were sorted according to their importance
in the present syllabus of the Department of Education.
12. The courses were sorted according to the amount of
non-compulsory time which the subject had devoted to
them.
Tt was originally intended that the EEP interview should be
administered by students from a counselling course, and an
"Tnterviewer's Kit" was made up for the purpose (see Appendix 2).
The kit consists of the following:

1) interviewer's manual. This contains an explanation
of the nature of the interview, and the interview
schedule. This latter contained verbatim
instructions to the subjects.

2) Envelope SA (Study activities) containing 30 cards

3) Checklist S (Study activities)

4) Scoresheet S (Study activities)

5) Envelope SQ (Study qualities) containing 6 cards

6) Envelope LA (Leisure activities) containing 30 cards

%
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7. Checklist L (Leisure activities)
8. Scoresheet L (Leisure activities)
9. ZEnvelope LQ (Leisure qualities) containing 30 cards
10. Envelope T (Topics) including 30 cards
11. Scoresheet SS (Subject of study)
12. Spare cards envelope (containing 10 cards).
The interview kit allowed for an extended interview procedure,
in which subjects were asked to list the qualities of activities
or topics which made them more or less enjoyable/interesting/
important etec, and then sorted the activities or topics
according to these qualities. Unfortunately the interview
had to be restricted to one hour, for financial and adminis~
trative reasons, and pilot testing showed that these parts had
to be cut out. The deletion of these parts of the interview
procedure also necessitated minor changes in the order of
presentation of various tasks: these changes will be apparent
if the interviewer'!s Manual is compared with the deseription
of the actual procedure used (above). Furthermore, again for
administrative reasons, it proved impossible to use the
counselling students as interviewers, and the writer conducted
all of the interviews with an amended interviewer's kit. The
full kit is presented here as it is sufficiently general to be
used on different samples of students, with only minor modifi-
cations.
In addition to the idiosyncratic information included in the
various listings, but regrettably not extended by the elicitation
of constructs of judgement, the EEP yielded the following

normative scores:
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21) Study activities enjoyment/exam benefit compatibility

22) Leisure activities enjoyment/general benefit
: compatibility

23) Topic interest/syllabus importance compatibility
24) Topic interest/topic time compatibility
25) Topic time/syllebus importance compatibility

(the compatibility scores were Pearson product-moment
correlation co-efficients)

Work bias (proportion of voluntary study time spent
on education)

It is worth reporting some intuitive observations of how these
two measures would work out in practice. TFirstly, there were
no problems with either the administration or the scoring of
the ISQ, except of course that the sociogram questions are of
very little use unless the whole of a group is sampled. The
EEP interview worked fairly well, with the following provisoes:
1. It may be better to ask the subject to sort the cards into
rank order, rather than onto a 10-rung ladder. Most subjects
did this anywey, and then collapsed the ranks into the 10
required categories. It seems that rank ordering is an
activity with considerable intuitive validity, and such scores
would allow the use of a rank-order correlation co-efficient,
which is almost certainly more appropriate to the data. The
use of a ten-rung ladder, inevitably meant that there were too
many tied ranks to allow the use of a rank-order correlation
coefﬁcién‘b.

2. It would be wise to specify even the shortened interview
as 1"/, hours or 1.1/2 howrs in length. The one hour timetable
means that there is insufficient time for students who are slow
at listing, or for encouraging and persuading those students who
show a reluetance to list more than a very few items. The one

hour timetable also allows insufficient time for a thorough study
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of the subject area, and its differentiation into topics.

2« The listing of topicsl is not in a form which allows any appreciation
of the subjects' comprehension of the subject area, or of his perception
of the logical structure of the area. Different forms of procedure are
required in order to elicit information of this type. One possibility is
to ask students to draw a "logical tree" of the area.

In addition to the LSQ and the EEP interview, all subjects completed the
Wren Study Habits Inventory. The score from this measure was treated

as if it were a subsidiary score in the LSQ.

8:4:2 Conventional Cognitive Style Measures

The Closure Flexibility (Concealed Figures) Test, and the Balanced F
Scale, as used in the previous experiment, were administered to related
samples of students in the combined honours Education groups. The
intention was to follow up the findings of the experiment, that scores
from these measures predicted overall course performance, by using them

as predictors of examination performance in a more typical setting. As in
the i:revious expeﬁiment, a score which may indicate the degree of reflec-

tion vs impulsivity was also derived from the CFT.

8:4:3 Criterion Measure

The criterion used was the end of year grading in Education. This was
the average of the overall assessments for Psychology, Philosophy,

and Sociology. Each of these scores was based on a final examination and
.two essays which were performed during the year. The examination was
given a 50 percent weighting, and each of the essays 25 percent. The
overall 'examination' mark was therefore based 50 percent on essay marks
and 50 percent on written examination, and 33% percent on each of
Psychology, Philosophy, and Sociology. These marks were "raw scores"

i.e. they were in the same state as prior to the examiners' conference.
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8:5 Procedure

The investigator attended one of the usual Education lectures for each
of the groups. A brief explanation was given as to the nature of the
investigation, and LSQ's were given out. Appointments were made with

a few of the subjects for interviews, and the payment rate (50p for the
interview) was mentioned.

Further appointments for interviews were made at ensuing lectures,

when the investigator also distributed LSQ's to students who had
previously been absent. |

The interviews were conducted according to the schedule described

above, and were terminated with the payment of the fee. All of the
interviews toock place in the second half of the Spring Term, 1973.
Towards the end of the Spring Term, the investigator toock over a
lecture for each group, when the cognitive style measures and the

Study Habits Inventory were administered. Any student who was absent
from this lecture, but who had taken part in the EEP interview, was
given a copy of the Study Habit Inventory, and asked to return it in their
own time.

Finally'the examination results were those which appeared in June, 1973,
based on examinations set.in June 1973, and essays written through-

out the 1972/3 sessions.

8:6 Analysis and Results

8:6:1 Sampling

Tt was stated above that the subjects were recruited by means of
persuasion and financial inducement, delivered at the end of scheduled
lectures. This procedure allows a measure of self-selection in two
ways : firstly, students who habitually do not attend lectures are less
likely to be recruited, and 'sec:ondly, students who are more resistant
to persuasion or financial inducement are less likely to be recruited.

One could make a plausible connection between either of these factors
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and academic performance, and there is a certain amount of evidence in
the examination results to support these connections. For instance, in
Group 2, the two students who were not included in the study obtained
the bottom two examination results (p{ 0.025, Mann-Whitney U Test, one-
tailed test). In Group 1, the students not included in the study also
performed worse, at a level which approached, but did not reach the

0.05 level of significance. (Mann Whitney U test; Observed U = 42, U = 41
at pL 0.05).

Thus the sampling was unrepresentative in a very important respect.

This is obviously a factor which needs to be taken into account in any
study of academic performance where it is not feasible to meke participa-
tion in the study compulsory. It may also have implications for the
previous experiment, where there was a particularly high experimental
mortality rate.

It was also intuitively observible that Group 2 differed from Group 1

in being more mature, and hence they were likely to be more involved
with their subject of study. This was confirmed in the examination
results, where Group 2 performed better (p 0.01, Mann Whitney U Test,
one-tailed test), although it is possible that the difference is a result

of the incomparability of any psychological variable.

8:6:2 Primary Data

The distributions of scores on the LSQ and the EEP interview are presented
in tables 8:1, 8:2, and 8:3. These show, respectively, the scores for
Group 1, Group 2, and Groups 1 and 2.

A brief glance at the Tables will show that many of the variables are
only differentiated to all small extent, and are discontinuous, and some
variables are distinctly skewed. Strictly speaking, therefore, the

data is not suitable for analysis using parametric statistics.

As mentioned above, the information on most, and least, preferred
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acquaintances could not be used in the construction of sociograms, and
has been excluded from the analyse€s.

The medians of the scores are also presented in the tables. It will

be seen that Groups 1 and 2 differ only slightly. Excluding examina-
tion results which have already been mentioned, there are only 3 scores
on which the medians differ by more than two points, the Group 2 medians
on '"vocational certainty" and on "degree relevance to wealth" are high,
and Group 1 median on "preference for Aston" is higher (indicating

the Group 1 studénts were more likely to have preferred other Universitiles
or to have come in on the UCCA clearing scheme). These differences are
in the direction of supporting the intuitive observation of the two
groups, that Group 2 was older and more goal-directed.

Table 8:4 presents a summary of the inter-correlations matrix of primary
scores, based on Pearson Product Moment correlation coefficients. As
mentioned above, the data is not really suitable for parametric stat-
istics, but the large number of tied scores also makes 1t difficult to
use a rank correlation coefficient. Thus, as this is a preliminary

stage of the analysis, designed to be informative rather than to reach
definite conclusions, it was felt that a parametric correlation coeffic-
ient would be acceptable. The deficiencies of the data should, however,
be bome in mind vhen examining the result.

An examination first of the correlations with Examination performance
(variable 28) reveals only one which is significant: Vocational Certainty
is negatively correlated with performance (p {0.05), which is to say

that those students who have a clear idea of what. they want to do for

a career tend to obtain lower examination results. This is a most
surprising finding, completely contrary to hypothesis, and for this
reason it should be accepted only with cautien.

Moving further up the Table, "Study Habits" is found to correlate negativ-
ely with "Degree relevance to Popularity" and work Disturbance"

(p(O-OS for both). The latter result is understandable, but the former
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seems arbita;y, and particularly suspect in view of the heavily

skewed distribution for that variable. Variable 23 (Topic preference/
Topic importance compatibility) is correlated significantly with Variable
26 (work bias) (p{0.05) : this also is understandable - the more the
students' interests fit in with the Department of Education's emphasis,
the more the time devoted to Education relative to other courses. Variable
23 is also correlated with Variable 25 (Topic time/topic importance
compatibility) (p< 0.05).

Variable 24 (Topic preférénces/topic time compatibility)(approaching

p = 0.05) and Variable 17 (work satisfaction) (p{0.05). The former

two correlations would appear to be boosted by artefact, in that they

are based on correlations between three sortings of the same cards,
correlations which are then used as raw data. The latter correlation,
between "Topic preferences/topic importance compatibility" and '"Work
satisfaction", is again, according to hypothesis.

Variable 24 (Topic preference/topic time compatibility) 1s correlated

at the 0,01 level with Variable 16 (degree relevance to service to
mankind) a result which is particularly difficult to rationalise.
Variable 22 (Leisure activity preferences/Leisure activity contributions
to general benefit compatibility) is seen to be correlated negatively
with "work disturbance" (p{ 0.05) and positively with Variable 10
(impo:tance of service to mankind) (p€ 0.05). Variable 22 was intended
to approximate a discrepancy between perceived self and ideal self: where
there 1s little discrepancy between perceived and ideal self, the
individual will prefer and enjoy those leisure activitles which contribute
to his preferred self-image. If this inferpretation is not too fanciful,
then both a high level of work disturbance and a low level of interest

in serving man-in-general, might be symptoms of a less integrated "self".

However, with the present data, these interpretations must be viewed as
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interesting ideas rather than as an empirical result.

Variable 21 is found to correlate with Variable 1 (p 0.05), but this
can almost certainly be attributed to the lack of differentiation in

the latter (the total scale is only 1 - 4). )

Variables 19 and 20 (Anxiety level and work disturbance) not surprisingly
correlate at an extremely high level (0.81), and Variable 19 also corre-
lates significantly with variables 12 and 4 (degree relevance to wealth)
and (course vocation relevance) respectively: in the former case the
correlation is negative. It is difficult to see any rationale for these.
Variable 18 is found to correlate negatively at the 0.01 level with
variable 7, 11 and 12. These are all a result of the lack of different-
iation in variable 18, together with the extreme skewness of the other
variables.

There are a congiderable number of significant inter-correlations amongst
the lifestyle values, and the ratings of the importance of the Degree to
those values (variables 5 - 16). &4ll of these significant correlations
are suspect because of the skewness of the distribution of scores, as
can be seen in Table 8:3,

H&wever, it is worth mentioning the correlatijons with Variables 2, 3,

and 4 (respectively, 'wocational certainty", "Degree-vocation relevance",
and "course-vocation relevance"). '"Vocational certainty" is correlated
with "lifestyle importance of service to individuals" (p{ 0.05), and
negatively with /degree relevance to service to individuals" (p{ 0.01).
Thus those individuals who are sure of their vocation are more likely

to want to be of some service, but the attainment of a degree is less
likely to be of relevance. Furthermore, individuals whose degree is
relevant to their VQcaEion (variable 3) are less likely to want to be

of service to individuals (p{ 0.01), and their degree is also likely

to be relevant to their desire be of service to mankinds It would be

possible to retionalisé these results, but the hypothesised connections
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would be tenuous, and probably more than the data can stand.

8:6:3 Combinatory Codes

a) By hypothesis.

It is fairly easy to think of ways in which the variables might be
combined in order to yield potential predictors of academic performance.
In fact, it is possible to think ofmany more codes than it is feasible,
or worthwhile to test. Inevitably, the selection presented below and
tested in the present situation is somewhat arbitary, and in particular
the arithmetical operations used in the codes are totally arbitary. This
arbitariness, is no doubt reflected in the results; when the scores
derived from these codes were correlated with examination performance,
none of the correlations were significant, except someof those based

on Variable 2 which yiélded lowercorrelations with examination scores
than did Variable 2. Nevertheless, for the sake of completeness, the
following a priori codes were calculated.

Secondary Indices (based on the primary variables):

S1 Vocational Motivation (V1 + V2)

S2 Vocational Motivation for the degree (V2 x V3)

S3 Vocational Motivation to coursework (V2 x V4)

84 Vocational Motiwvation to the education course (V3 x V4)

4 (V2 + (V5 + V6 + V7 + VB + V9 = V10))
L 6 )

S6 Total degree relevance 3 EV3 + (V11 + V12 + V13 ; Vid + V15 + VIGJ;

S5 Self Definition

S7 Degree lifestyle effect
1/6( (V5 x V11)+(V6 x V12)+(V7 x V13)+(V8 x V14)+(V9 x Vi15)+(V10 x Vi16))
( )

S8 Work level self concept V17 x S6

Tertiary Indices (derived from Secondary Indices).

T1 51 + 84
2

T2 81 x V3
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T3 S1 x V4

T4 S2 + S3
2

T5 sS4 % S1
10

6 S7 + S2
2

T7 S7 + 54
2

b) By Induction.

Part of the aim of the present study was to allow for the possibility
that the variables, or systems of variables, which predict academic
performance differ with individual students or groups of students. One
way of investigating this would be to look at each student individually,
postulate which variables determine his academic performance, and then
combine students who were similar into groups. However, this procedure
is totally impractical: there are too many variables to hold in mind
simultaneously, and there is no criterion for selecting which items of
information known about the student are relevant to his academic performance.
Anhother, more practicable, method of investigation is to start off by
grouping the students into "types', where some of the types perform

at a high level and others at a lower level. It may then be possible
to derive the variables, or systems of variables, which differentiate
between the "types', and which predict academic performance within a
"type."

By hand, and with the 28 variables used in the present study, this
method would be as impractical as the previous. However, methods of
"numerical taxonomy" or ‘tluster analysis", which have been largely
developed and used in biology, and are only recently being applied in
psychology and education, allow the harnessing of the computer's
superior sorting abilities. Cluster analytic procedures sort "cases"

(in the present case, subjects) into groups or types on the basis of
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their similarity or dissimilarity in their scores. Thus if the subjects
scores on the 28 variables were plotted in a 28-dimensional hyperspace, each
subject would be represented by a point. With most clustering procedures,
the two subjects who were nearest together in the hyperspace would then
be the first to '"cluster".

The present study used a suite of clustering programmes at the University
of Aston. This suite was imported from the University of Bradford, who In
turn imported it from the University of St. Andrews, where it is called
"Clustan 1A" (Wishart, 1969). Inevitably, the movement of the suite of
programs from one computer operating system to another has resulted in
modifications: further more, the program at the University of Aston
Computer Centre is still in an experimental state at the time of

writing, and is not on general release, nor is it covered by a User's
Manual. While the general functions performed by the Aston version

of Clustan are the same as for the St. Andrew's version,the namesof some
of the sub-programs are different, and some subsidiary functions have
been omitted. It is necessary to go into such detail about the pedigree
of the programs used, as it was found at a late stage of the investigation
that the Aston version of Clustan does not output the means and standard
deviations of the hierarchical clusters on the 28 variables. This makes
the interpretation of the clusters more difficult.

The basis of thé clustering procedures is the similarity matrix and

the k-linkage lists. The similarity matrix specifies the distance of
each individual from each other individual on the 28 variables. The
k-linkage lists are the lists of the k nearest neighbours to each case,
based on the similarity matrix (in the present study , k = 5). The k-
linkage lists are the basis of the iterative procedures used to calculate
the clusterings. Both the similarity matrix andthe k-linkage lists are
dependent on the nature of the distance criterion used, and on whether it

is applied to raw or standard scores. The cluster suite has options for
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any of 40 similarity criteria to be used: in the absence of any knowledge
about how these different criteria may be more or less compatible with
cognitive structuring, the present study has used the simplest - "squared
Euclidean Distance". The criterion was used by Entwhistle and Brennan
(1971), and is based on a multi-dimensional deviation from Pythag&ras'the—
orem. In the present study, the criterion was applied to standard

scores as is the recommended procedure. Had this not been done, the
clustering would have been biased by those variables with a larger
variance, and there are considerable differences between variances of

the different primary variables.

The way in which different subjects cluster together is also dependent

on the clustering method. In the present study, five different clustering
- methods were used:

1. "Natural clusters". This is produced by program ATMO in the Aston
version of clusters, and by program MODE in the original versien. Program
ATMO calculates the average A (I) of the 2k smallest distance coefficients
for each individual (I), thus giving an estimate of the density of the space
near each individual. Small A(I) values correspond to high density space.
Individuals are then ordered in terms of their A(I) values, and the
individual with the smallest A(I) (i.e. who is in the most densely popu-
lated area of the space) is the first introduced to the clustering
procedure., During subsequent cycles, the density threshold R is raised

to the next A(I) value, and those individuals are progressively intro-
duced and become "dense" (i.e. join the cluster). At each cycle, the
individual introduced may lead to one of four courses of action. First,
he may be separated from all other dense points by a distance exceeding

R, in which case this individual initiates a new cluster nucleus.
Secondly, he may be within the distance R of one or more points from

one cluster, in which case he joins that cluster. Thirdly, he may be

within thedistance R of points in two or more clusters, in which case
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the clusters are fused. Or fourthly, the threshold A(I) value may be
more than the smallest distance between dense points belonging to two
different clusters: here again, these two clusters are fused. The
program outputs the classification of individuals into clusters, and
the means and standard deviations of the clusters on the variables,

for each grouping obtained immediately before a cluster fusion.

The criterion of the "natural' clustering method is therefore based

on the density of the hyperspace. In contrast, the other three
clustering procedures used are based purely on similarity, where the
entire sample of n individuals is taken to represent n clusters, and

the two most similar clusters are 'fused' at each cycle until all
individuals are contained in a single cluster. The output from these
procedures is in terms of the order in which the clusters are fused, and
the "fusion co-efficient" at which each fusion takes place. The output
is presented in the form of a dendrogram table which can be drawn graphically.
Tt is on these procedures that the Aston version of Clustan does not
output means and standard deviations for the clusters: thus the program
indicates which individuals cluster together, but does not give any
information about their status on the variables, which makes it partic-
ularly difficult fo intezbret what the clusters 'mean’.

This clustering program, as mentioned above, fuses the two most similar
clusters. In the present case, it was used with three different fusion
criteria: |

2. Hierarchical Clustering: Single linkage. The similarity between
clusters is defined as the highest single similarity between individuals,
one from each cluster. This criterion is also known as Nearest Neighbour,
and Minimum Method (Johnson, 1967). The Single Linkage method has been
reported as having a tendency to produce long, straggling, clusters in
the form of a chain, (Sokal, 1966).

3. Hierarchical Clustering: Complete Linkage. Also known as Furthest

Neighbour, and Maximum Method. It is defined as the smallest single



similarity between two individuals, one from each cluster. This

criterion tends to produce spherical clusters, but is also reported as
giving "irregular" results (Wishart, 1969).

4. Hierarchical Clustering: Average Linkage. Otherwise known as

group average. The average of all.the similarity co-efficients for pairs
of individuals, one from each cluster. This criterion is more regular

in the results it gives, in that it takes account of group structure.

It also tends to produce spherical clusters. However, Johnson (1967)
points out that this criterion, unlike the two previous criteria, and the
one below is not invariant over monotonic transformations of the variables.
This is particularly important in psychology, where it is not usually

wise to invest the data with more than ordinal properties.

5. Hierarchical Clustering: Median. This criterion approximates to

the average linkage, except that it uses the median similarity co-efficient,
and does, of course, have the property of monotonic invarlance.

As with factor analysis, the output to a cluster analysis depends on

the input. In the present case the input is a number of variables which
arbitarily sample a variety of cognitive domains, and consequently the
cluster solutions are likely to have little value per se. This would

be true even if the clusterings were robust (i.e. if the same clusters
were produced by the different clustering methods), but the clusters derived
in the present study are far from robust (indicating a relatively
homogeneous spread of points throughout the hyperspace), which should
double the reluctance to draw theoretical conclusions.

But the aim in applying cluster analysis to the present data is not

to draw theoretical typological conclusions. Rather, cluster analysis

is being used as a preliminary step, which will hopefully facilitate the
drawing of inductive conclusions with regard to prediction of academic
performance. The indicative conclusiors and their subsequent testing on

a second group are the important phases. With this in mind, the criterion

for evaluating the cluster solutions can be specified as the degree &o

which they involve the splitting of the sample of individuals into
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individuals, and groups of individuals, of high and low performance. If
the cluster analysis does result in such groupings, then there is a pos-
sibility of inferring combinatory codes: if the codes prédict successfully
to a second sample, the initial cluster solution is validated. If, on the
other hand, the clusters produced do not differ on academic performance,
they are of no use in deriving combinatory codes.

Five different cluster analyses were performed, using different samples
and different wariables. The first preliminary analysis used the total
saméle of subjects and the total number of primary variables. Other
analyses used only the Correlated variables, and Group 1 only, students
above the median on examination performance, and students below the mean
on examination performance. All analyses used all five clustering methods.
The correlated variables were basically those variables found to correlate
with examination performance (on Group 1 and Group 2 data) at a level of
0.2 or above, with the addition of "Lifestyle importance of marriage"
(which was included for completeness, as all other lifestyle values

had correlated) and three other variables which were of interest in their
own right. The list of correlated variables was therefore as follows:

3. Degree-vocation relevance.

5. Lifestyle importance of marriage

6. Lifestyle importance of wealth

7. Lifestyle importance of fame

8. Lifestyle importance of popularity

9. Lifestyle importance of service to individuals

10. Lifestyle importance of service to mankin d
17. Work satisfaction

18. Preference for Aston

19. Anxiety-Level

21. sStudy activity preference/exam benefit compatability

23. Topic preference/lopic importance compatibility

27. Study habits
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28. Examination score

The results of the cluster analyses, and the attempt to derive combinatory
codes from them:-were most disappointing. In view of their lack of value, and
in particular their length, they will not be reported in full. Instead, a
summary of the main points, and the most promising (or rather, least
useless) results is presented 5elow.

Analysis 1 Primary Variables (Nv = 28) Groups 1 and 2 (Ns = 27)

1. "Natural' clustering. This produced only twe clusters whose means

on examination performance differed by less than 2 points.

2. Hierarchical Clustering. DNearest Neighbour. The dendrogram output,
which summarised the order in which the clusters were collapsed, produced
what was essentiaily one long chain cluster. This means, in practical
terms, that any cluster solution taken (e.g. a 6 cluster solution), gives
one large cluster plus a number of individuals (one cluster plus 5 individ-
uals)e Furthermore, the chaining bore no apparent relationship to examina-~
tion performance.

3. Hierarchical Clustering. Furthest Neighbour. The dendrogram

produced by the Furthest Neighbour criterion was slightly more encouraging,
there was less chaining, thus allowing the selection of a solution with a
number of clusters of individuals. Clusters containing small groups of
individuals are better for present purposes than large groups, since they
are obﬁiously more likely to have a consistent level of examination perform-
ance. The nine-cluster @olution and the six-cluster solution were selected
as being the most promising. The 6-cluster solution gave 2 clusters of one
individual, one of 3 individuals, one of 5 individuals, one of 8 individuals,
and one of 9 individuals. However, the differences in performance were not
great, and there was a large variation in the performance within clusters.
The nine cluster solution gave three clusters of 1 individual, three of

2 individuals, one of 3, one of 6, and one of 9 individuals. There was
more consistency of performance within clusters and a slightly better

differentiation in the performance of different clusters.
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It was mentioned earlier that the Aston version of Clustan failed to
output the means and s.d.'s of the clusters produced by the hierarchical
clustering procedure. This makes it very difficult to interpret the
clusters and derive combinatory codes from the cluster solutions.— as
this task requires a knowledge of how the clusters differ from each other
and are similar to each other. It was not possible far the author to cal-
culate the means and s.d.'s by hand, partly because of the sheer size of the
task, (over 1,000 such calculations at a minimum), but mainly because the
different clustering procedures mean that the arithmetical mean of a
cluster is not the mean of the individuals in that cluster. Thus the
calculations of the means of the clusters is a complicated procedure which
the writer has not the time to solve.
In the absence of this program output, the writer had to revert to
the "string and chewing gum" traditions of an earlier psychology. The
subjects were rank ordered on all the variables, and the clusters were
then evaluated by visual inspection. Thus the cluster is listed as
containing a number of individuals: each variable was taken, and an
impression was obtained of the level of scores of the individuals on the
variable, and the consistency of the scores within the cluster. Unfortunately,
impressions of "level" and "consistency" noted down on a 5-point scale of
léw-high, are but poor substitqtes for means and standard deviations.
The nine-cluster solution was examined in this way on the 28 variables, but
it was not possible to obtain a coherent description of any one cluster.
Since this was a preliminary analysis on the total sample of subjects, no
attempt was made to derive any combinatory €odes.
4. Hiererchicai Clustering. GCroup Average. This criterion produced
a dendrogram which was intermediate to the nearest neighbour and furthest
neighbour structures. The chaining was pronounced, but not as badly as in
the former method.. Becguse of this, all the cluster solutions involved
one large cluster together with a number of very small ones. The large

cluster was not consistent on examination performance.
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5. Hierarchical clustering. Median. This criterion produced a very
similar dendrogram to the former. It was equally difficult to obtain

moderate~sized clusters with consistent examination scores.

Analysis 2 Correlated Variables (Nv = 14) Group 1 only (Ns = 18)

1. "Natural' clustering. This produced two separate solutions.

The first solution involved two clusters, one of three individuals and

one of 15 individuals. The means of the two clusters differed by less than
one point. The second solution also involved two clusters, one of 2 indiv-
iduals (not included in the previous 3 individuals cluster) and one of 16
individuals. The two-individual cluster contained one individual of poor
performance and one individual of moderate performance. Any conclusions
drawn from the nature of these clusters can therefore have little rele-
vance to examination performance.

2. Hierarchical clustering. On this sample, both the Nearest Neighbour
criterion and the Median criterion produced chain clusters which are not
suitable for present purposes. The Furthest Neighbour and Group Average
criteria both produced cluster hierarchies which were satisfactory and
very similar. The Furthest Neighbour dendrogram was therefore analysed

in depth, as this criterion does not break the assumption of monotone
invariance. The dendrogram is shown in figure 8:2.

The 11 cluster solution was selected as the most satisfactory in that

it involved anumber of small clusters, with relatively low intra-cluster
variance on examination performance. The 11 clusters included 5 clusters
of one individual each, 5 clusters of two individuals, and one cluster of
3 individuals. Of the 5 one-individual clusters, four of them had low
performance, and one had high performance. Of the remaining clusters,

one had low performance, one had moderate-low performance, three had
moderate-high perfbrmanée, and one was inconsistent (high and low perform-

ance in the same cluster).
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The description of these clusters on the 14 correlated variables

is presented below. Uhere a.variable is not mentioned for a particular
cluster, the scores on that variable were inconsistent. It is regrettable
that these descriptions cannot contain any numeric information.

Cluster 1 Very poor performance. This student had a high anxiety

level and low work satisfaction. He®*felt that his degree was highly
relevant to his vocation, but he had come into Aston on the Clearing
Scheme., With regard to the lifestyle: values, he had a high need for
marriage, wealth, fame, and popularity, and a low need to serve individuals
and mankiﬂd. Study habits were very poor, his preference for study act-
ivities was highly compatible with hié perception of their importance,

and his topic preference/topic importance compatibility score was moderate.
Cluster 2 This cluster contained two individuals who had a Moderate-High
performance in the examinations. Their expressed need for all the lifestyle
values was moderate to low, as was their study habits, study activity com-
patibility and work satisfaction. Anxiety level was moderate to high, as
was topic preference/topic importance compatibility. The degree vocation
relevance was low-moderate.

g;ggggg_g Again containing ﬁwo individuals, who were moderate-low on
examination performance. This cluster had a low anxiety level, a low-
moderate work satisfaction, and a low-moderate study habits score. With
regard to lifestyle values, need for marriage, fame and service to
individuals were low, and need for service to mankind was moderate-low:
need for popularity was moderate and need for wealth high. Degree-
vocation relevance was moderate-high, as was study, activity compatibility,
and topic preference/importance compatibility. These students came to

Aston on the Clearing Scheme.

*The pronoun "he" is used in all descriptions of individual students
regardless of their sex.



Cluster 4 One individual who had a high examination performance. He
had poor study habits, a low work satisfaction, and a moderate anxiety
level. On the lifestyle values, he had a low need for fame, popularity,
and service to individuals, a high need for service to mankind, and a
moderate need for wealth and marriage. His degree vocation relevance
was high, and Aston was the last choice on hls UCCA form. Both his
study activity compatibility and his topic preference/topic importance
compatibility were high.

Cluster 5 Containing 3 individuals of moderate-high examination perform-
ance. Degree-vocation relevance and anxiety level were both low to
moderate. Need for marriage, popularity and service to individuals were
high, need for wealth moderate, and need for fame low. Study activities
compatibility was moderate, and these students had Aston as the sixth
choice on the UCCA form, or entered in the Clearing Scheme.

Cluster 6 Two individuals with high examination performance. These
individuais had low anxiety, high work satisfaction and good study habits.
Thelr topic preference/importance compatibility was moderate, their study
activity compatibility variable, and their degree was not perceived to be
relevant to their vocation. They had a low need for wealth, fame, and
popularity and a fairly high neéd for service to individuals, and mankind
and came to Aston via the Clearing Scheme.

Cluster 7 One individual with a low examination performance. Good

study habits, low anxiety and high work satisfaction, and Aston fourth
position on the UCCA form. His degree was moderately relevant to his
vocation, and both his study activity compatibility and his topic
preference/importance compatibility were low. With regard to lifestyle
values, his need for service to‘mank'md was low, his need for service to
iIndividuals, and for marriage and wealth were moderate, and his need for

fame high.

288
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Cluster 8 This contained two individuals, one of whom had a high examination
performance, while the other was lowe. In view of this the general character-
istics of the cluster were of little interest; suffice it to say that they
differed on anxiety, work satisfaction, and topic preference/importance

| compatibility. The student with the high examination mark had low scores
on the former two and high scores on the latter, with the relations reversed
for the poor performer.

Cluster 9 Two individuals with a moderate examination performance. They
had-a high degree-vocation relevance, mdderate-high study habits, moderate
anxiety and low-moderate work satisfaction. Need for wealth and fame was
low, and need for popularity and service to mankind was moderate-high.

Study actiuities compatibility was moderate and topic preference/importance
was low. These students have Aston sixth on their UCCA forms.

Cluster 10 One individual with a poor examination performance. Low
anxiety, high work satisfaction and a moderate degree-vocation relevance
characterised this student. Aston had been his first preference on his
UCCA form. His study habits were moderate, and he placed importance on

all of the lifestyle values. Study activity compatibility was moderate,

and topic preference/importance compatibility was low.

Cluster 11 One student with a poor examination performance. Here again,

a low anxiety level, a high level of work satisfaction, and good study
habits, make this individual similar to a previous high performance
cluster, (Cluster 6). Degree-vocation relevance was high, as was need

for marriage, fame and popularity. Need for wealth was moderate, and

need for service to individuals and mankind was low. Study activities
compatibility was high and topic prefemnce/importance compatibility was
moderate. This student put Aston fourth on his UCCA form.

These clusters were also examined in terms of their status on the other
non-correlated, primary variables, and on the secondary, and tertiary
indices hypothesised above (although, of course, these did not serve as

a basis for the clustering.) Even using all of these variables, the
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attempt to construct any form of combinatory code was totally unsuccessful.

It will be apparent from the descriptions of the clusters that the pattemns

of scores for high and low performance clusters appear to be equally arbitary
and unpredictable: the addition of the other variables to the descriptions
does not reduce these characteristics in the slightest. From the point of view
of very simple relationships, only one was noticed: anybody who put more than
the lowest possible score on "1:'lfesty1e-_-irrportance of fame" obtained a poor
examination mark. This result did not predict for Group 2, and in any case,

is likely to be either random, or a function of Group 1.

Furthermore, when the top three and bottom three examination scores were

taken, and the position of the studehts on the other variables was examined,
there was no indication in the data as to why one student might perform

better than the other. In view of the lack of intuitive hypotheses which
could be applied, the search for more complex patterns, or systems of variables,

became almost impossible, and totally fruitless.

Analysis 3 and 4 Correlated Variables (Nv = 14)

Subjects from the total sample who were above the median examination per-
formance, (Ns = 13) or who were below the median, and including the median
(Ns = 14).

As analyseés 3 and 4 were performed on the total data sample, there is

no question of deriving combinatory codes and applying them to an independent
group. The aim of these analyses was to "force" the clusterings to fit

into the High-performance - low performance typology, and thus to provide
information for a typological analysis on a wider sample base. Unfortunately,
the total lack of success in the search for correlates or combinatory codes,
accociated with academic performance, means that there are no inductive
hypotheses with which to temper the arbitary nature of the cluster analysis

input. The position of the clusters produced hy Analysis 3 and 4 on the
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primary variables has been examined: they appear to be fully as arbitrary
and unpredictable as the clusters reported from Analysis 2, and there is

consequently little point in reporting them.

8:6:3 Conventional Cognitive Styles

The three scores derived from the two conventional cognitive style tests
were used to predict examination results be means of the Mann Whitney

U Test. The tests were carfied out on the data for Group 1 onlj, and
then repeated on the total sample. The results were as follows:

Group 1 only (nl = 8, n2 = 8)

CFT ‘ U= 26
CFT - reflection/impulsivity score U= 18 p =¢ 0.08 one tail
Balanced F scale U= 31

Group 1 & Group 2 (nl = 13, n2 = 12)

CFT ' U=44p £ 0.05 one tail
CFT reflection/impulsivity score U= 25
Balanced F Scale U= 62

The only measure to predict examination performance in Group 1 was the
reflection/impulsivity score derived from the CFT. This only predicted

at the level of p = 0.08, which would normally be considered an unacceptable
level of prediction. However, this resit does confirm the result observed

in the experiment, that more reflective individuals tend to perform better.
Bearing in mind the sample sizes, neither result should be taken.as a firm
conclusion, but.together they constitute a very powerful argument for further
research into & score which has not to the writer's knowledge, previously
been used.

The reflection~impulsivity finding was not replicated on the sample considered
as a whole. However the CFT score predicted at the level of (pg0.05),
indicating that differentiated, or field independent subjects .perform

better on examinations. This is an interesting finding, in that the experi-

ment found field dependence to predict relative performance under different
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teaching methods, but not overall course performance. The present

finding should hot be taken as a firm conclusion, especially in view of

the fact that it emerged only when group 2 scores were added. Group 2

were higher on field independence, and also performed better in examinations,
than group 1, and so the finding may be the result of differential sampling.
Here again, the results of the experiment and this study considered together
constitute a powerful argument for further research into the measures of
field dependence in the educational situation.

The massive level of prediction preduced by the Balanced F scale in the
experiment was not replicated in the present study. In fact there was
scarcely any trend in the data, so this lack cannot be ascribed to small
samples. This suggests that the result must be specific to the course

work, the students, or some other aspect of the experiment.

8:7 Discussion

There can be few studies in which the report of substantive results has

been as barren as the present. The most immediate conclusion which springs
to mind is that the approach adopted here is inappropriate, and the arguments
presented in the theoretical section are spurious. However, the writer

has reconsidered these arguments in detail, and can find no fault with the
logic. As to the presuppositions of the argument, it is to be expected that
any global reasoning will be based on a selection of the relevant information,
as the pool of relevant information is too large for any one thinker. Thus
the selection is likely to be biased, both by the experiences and develop-
ment of the thinker, and by possible subconscious processes within the
thinker. Bearing these biases in mind, the arguments still seem to apply

to the writer's own cognitive domain of "psychological knowledge.!

In another, more particular sense, the approach may very well be inapprop-
riate to tﬁe research problem.tackledhere. The aim of predicting academic
performance from the pattemms or systems of elements of cognitive content

within the individual does presuppose that academic performance is also
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an element in cognition. It is possible that academic performance as
measured by examination results is a) meaningless and random, b) non-
random, but with no meaning to the individual, or c) meaningful to the
individual, but relevant to cognitive domains not considered here.

Evidence was presentéd in Chapter 5 that examination results is general
appear to have a sizeable random factor, and that predictions above a

level of 0.6-0.7 cannot be expected. Suffice it to say that predictions

at the level of 0.6-0.7 would have been entirely satisfactory to the
present writer. Secondly, the non-random element may be psychologically
meaningless. It may be that students have no concept of what mekes a

good examination performance: they are merely interested or not interested,
work hard or not so hard, etc., and the assessment of their performance is
an artefactual and external judgement which has no meaning until after

the event. This would imply that students cannot predict the examination
performance of themselves or their friends. The writer knows of no
research which has examined the predictive abilities of the students
themselves, although it is probable that such research exists. But
informal questioning of students, and memories of sitting examinations, sug-
gest that studentsan predict at least a grade rank ordering with a 50-60 per
cent accuracy. Although possibly predicting their own grade wrongly, it
seems likely that they can predict with fair accuracy that A will obtain
the same grade as themselves, and B will do much better, whereas C will

fail or scrape a pass. If this is so, then there must be some representa-
tion of academic performance levels in cognition.

Questioning of students has further revealed that this prediction is based
oﬁ judgements such as '""how easy or difficult they, and other stidents find
particular courses", and performance, in the shape of examination results,
are quite important to most students, and it is possible that they build up
a separate judgement domain related to degree results, but which is entirely
separéted from other domains associated with study habits and activities,

perceptions of the subject area, etc. In this connection, the writer
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recalls predicting that a fellow student would obtain a good degree
despite an incomprehension of some of the most basic concepts in
psychology: he had.a glittering verbosity which was particularly
difficult to penetrate. Evidence such as this, is, however, no more
than suggestive.

If this is the case, then the present study was inappropriate in that
it was tapping the wrong domains of cognition. It can also be added
that a study which successfully tapped the appropriate domain and
predicted academic performance would add little to our knowledge

of performance: it would only be using the model which the student

had already built up unconsciously, and would perhaps reveal more

about the mechanics of examinations, than the processes of educational
development.

Despite the lack of substantive results, the present study is not
entirely wasted. There are a number of methodological issues which

are thrown into relief by the performance of the study, but which are
less likely to be predicted in advance. The research method applied
has placed a very heavy emphasis on inductive procedures. Inductive
procedures are difficult and subjective at the best of times, and
provide a much larger scope for imagination and the lack of imagination
than does hypothesis testing ( this comparison does not of course apply
to the generaticn of hypotheses). The writer did not therefore embari
on the present study with excessive optimism. However, in a number

of respects, the study made the inductive procedures more difficult:

1. Number of variables. When involved in induction at a subjective
level, any increase in the number of variables makes the many regularities
far more difficult to observe. The Biological taxonomists were character-
~1sed as only being able to take into account two or three variables

at any one time (Sckal, 1966), and the writer now understands this

limitation very fully.
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2. Number of cases. The same comment applies to the number of cases
examined. The present study, using 27 cases, and 28 variables, was
foredoomed to failure in terms of subjective induction.

3. Despite the excess of Variables and cases, the writer feels that
the main defect of the present study was the lack of prior and specific
hypothesis. This lack of hypotheses was deliberate, and was the result
of an unwillingness to make any more structural assumptions about
cognition than were absolutely necessary. Furthermore, academic perform-
ance is a global measure and any attempt to predict it must involve

a fairly global sampling of cognition. The present sampling was fairly
global, and consequently fairly superficial. Lifestyle values, anxiety
level, preference for Aston, and study activities are poles apart, and
there was no sampling of elements, which might suggest how, if at all,
they might be connected. Thus the study sampled a number of dispersed
cognitive elements, which were unlikely to be related in systems
because of their dispersion. Thus it may be that the study failed. to
achieve any results because the lack of prior hypotheses was supple-
mented by a lack of potential hypotheses.

The stﬁdy also placed some reliance on cluster analytic techniques.
There is no doubt that cluster analysis is a useful supplement to
factor analysis, but it may be totally inappropriate to the present
type of study. Cluster analysis is a purely taxonomic technique,
producing clusters on the basis of similarities only. However, in
attempting to map cognitive content in the individual, it seems to

the writer that systems and structures (in the Piagetian sense)

are likely to be more powerful analytic concepts than "types of

similar scorers". Cluster analysis is as insensitive to these more
complex relationships as are the normative correlational techniques.

It seems that the importance of cluster analysis is as a preliminary

tool. Given a number of global indices that are known to be of major
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heuristic significance, clustar analysis will hélp to show which
groupings of cases should be considered in a more penetrating analysis.
But where the heuristic significance of the indices is not known, as

in the present study, the results.frém a cluster analysis are likely

to be either meaningless or misleading.

In conclusion, the in-depth study of cognitive content in the individual
may be, as the author believes, the only way to arrive at a detailed
understanding of complex cognitive activities, but it must also be
uncompromisingly molecular. The aim of producing general predictions
of global criteria is either unrealistic, or far in the future. The
present study would have been more useful had it taken a more specific
research criterion (such as a carefully prepared measure of performance
in response to a particular course), a very small number of subjects
(for instance, five or six), and a more intensive analysis of particular
domains of content. The research criterion would need to be more dif-
ferentiated than a simple '"level of performance'" measure: an improved
version of the measure used in the experiment might be suitable. And
the analysis of cognitive domains would have to use more informative
and more time-consuming techniques, such as repertory grids and logical

trees.
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CHAPTER 9
REVIEW

9:1 Introduction

It is always difficult to map the logical structure of a

research report onto the essentially intuitive and circumstantial
structure of a research projgct. In the present case it is

more difficult than usual. Thus the writer feels that the
logical structure of the present thesis is satisfactory, but he
is aware that it has left certain questions as to the '"motivation"
of the research - as to why the research has dealt with certain
aspects of things but not others - these questions are left
unanswered. If such questions have occurred to the reader, a
brief account of the temporal and circumstantial development of
the research project may help to answer them.

The research began as a small study within the context of an

SSRC - sponsored project into "the use of project.work in
Colleges of Further Education". The major study in this project
was what might be called "action research", and involved
correlating a small number of individual difference measures

wifh tutor's.ratings on project work performance, based on a
large sample of students from some 25 Colleges of Further Education.
The consclious aim of this study was to involve the college tutors
in the research, and so to stimulate them to consider and
systematise their use of project work. As a result of this,

and as a result of the sampling, the study had negligible
internal validity, and was not ekpected to yield any strong
empirical results (see Small, 1973). The minor study, carried
out by the writer and reported in Chapter 7, was intended to be
complementary to the major study, being mefhodologically fairly

tight, and giving some hope of strong empirical conclusions. It
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aimed to use experimental controls where none were possible
in fhe najor study.
The experiment was consequently researched and piloted in 1971,
and performed in February - May 1972. It was intended to be
a preliminary study narrowing down the field of cognitive style
measures worth investigating in this context, and to be followed
by a more detailed investigation of particular cognitive style
measures. However, simultaneously with the piloting and the
running of the experiment, the writer was becoming dissatisfied
with the use of experiments in general, and with normative
tests. The writer's "feelings" from this time were later
elaborated into the logical arguments which were presented in
Chapter 4.
The SSRC contract ended in September 1972, and the writer
became free to follow up these "feelings'" from that date. The
timetable of research dictated that a study should be designed
by December 1972, and run by March 1973, but the "feelings"
had not crystallised into a theoretical position until April 1973.
Thus the writer was in the position of having 'to design a study
which would fulfil the theoretical requirements he would delineate
in six months'time. This is a somewhat hazardous way of doing
research, but is the way which is dictatcd when the more mundane
considerations of time and money are allowed to intrude.
Thus the temporal logic of the thesis might be:
Section 1. Chapters 1, 2, 3, 5, 7. Cognitive style
dimensions: 1literature survey and experiment.
Section 2. Chapters 4, 6, 8 WNon-dimensional aporoach:
theoretical survey and field study.
However, the writer decided to follow the marginally more

elegant structure of a theoretical comparison between
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conventional approaches to cognitive style and his own
insights, followed by an empirical comparison.

Perhaps because the research followed two avpproaches, neither
empirical study can be thought of as more than a pilot study.

It is now necessary to review, in turn, these two studies.

g:2 The Experiment
In a sense it is.not necessary -to criticize the experiment in
that the second part of the thesis (Chapters 4, 5, 6, 8)
constitutes a reasoned contradiction of the presupvositions
of the experiment. Had the present theoretical position
been held two years previously, the experiment would never
have been performed.
However, if the overall strategy is accepted for a moment,
there are other weaknesses (which have been pointed out to
me and which I acknowledge) which are worth mentioning:
1. The data analysis relied exclusively on non-parametric
statistics, on the grounds that these made less rigid
assumptions about the sampling distributions of
psychological characteristics. In doing this, the
vastly superior analytic power of parametric statistics
was also sacrificed. There is also a modern trend towards
stating a specific probability of occurrence of a result,
and then considering that probability in the context of
all relevant details of sampling etc.,.rather than relying
on a rigid "level of significance". This trend appears
to the writer to be an advance, in precision, and in
making explicit the considerations which were hidden
under the blanket result of '"no significant differences"

"p £ 0.05": although it should be borne in mind that
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a skilled researcher would have looked beyond the
significance levels if he were doing anything more

than "catching up on the journals'. The abandonment

of the conventionél M evels of significance" does also
make it less necessary to obey distribution assumptions
of tests: disobedience becomes what it should be - a
practice which may be worthwhile in certain circumstances,
and then an additional consideration when evaluating the
results. In this context, the decision to use
non-parametric tests in the experiment was wrong.

2e The cognitive style dimensions used were selected
to form a "battery" of tests. The "test battery"
approach in psychometrics has recently come under heavy
criticism for a variety of reasons:

(a) It is an M"easy way out": if one includes a
wide variety of tests, one of them is sure to
correlate, but such. a correlation gives very
little information even about that particular
test, and no information about the tests which
do not correlate.

(b) The factor analysis which so often follows the
empirical study, is more likely, in the absence
of clear theoretical hypotheses, to obscure the
interpretation of results than to clarify it.

(c) The step-by-step collection of so many "ad hoc
correlations does almost nothing to help the
construction of theories.

The writer does not believe that these objections
apply in the present case. The experiment began

from the theoretical position that all of the

o~



(a)

cognitive style dimensions used have some
potential predictive validity in the academic
situation (Chapters 2 and 3), and from the
empirical position that little actual research
had been done to investigate this potential
(Chaptef 5) the aim of the experiment was
therefore to see which dimensions actually did
vredict academic performance. Furthermore, the
"battery" was more apparent than real: logically,
the experiment involved using a number of tests
separately on different combinations of subjects,
rather than using all the tests in combination
on the same subjecis. There was thus no
possibility of a multiple regression.

This type of study rests on the notion of
predictive validity. In its narrow sense,

i.e. that of predicting, in advance, by means

of correlation co-efficient, this concept is
iﬁadequate. It involves-the assumption of
linear causal relationship, and suggests the
vhilosovhical assumption that academic performance
is determined by a verson's cognitive style and
not by the educational process. In fact, the
criticisms of the experimental method (Chapter 4)
can be read also as a criticism of this idea of
predictive validity, and this fault in the first
study is an aspect of the approach which the
writer has later rejected.

It should be noted that the writer does not reject

the broader interpretation of predictive validity,
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vhich includes "prediction® after the event
(understanding), and which is not tied to linear
relationships. 0f course it is a moot point as
to whether it is better to evolve non-linear
statistical technigues, or to attempt to convert
non-linear relationships into linear statistics
before a statistical analysis. The writer opted
for the latter in the theoretical notion of a
hierarchy of oredictive indices.

9:3 The Field Study

The field study suffered from many faults, both major and
minor. Some of these faults can be traced to the temporal
necessities of the study, as was mentioned above, but it must
be admitted that the writer can find no excuse for the others.
Most of the criticisms of the study have been dealt with in
detail in the previous Chapter, but it may be worthwhile to
recapitulate them here, and add others which have since been
pointed out.

Firstly, to consider the field study in its context in the
research project, the main criticism is that it did not meet
the research svecifications delineated in Chapters 4 and 6.
Chapter 4 presented theoretical arguments to the effect that
both the analytic concepts of cognitive ﬁsycholpgy and the
dimensions of cognitive style rest on assumptions about the
ability to describe cognitive functioning in normative terms.
It was suggested that these assumptions were at best untested,
and at worst, false, and that an aporoach which would take
account of idiosyncratic cognitive elements should be
attemoted. Chapter 6 suggested that such an approach would

need to reflect certain characteristics of cognition:
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1) Cognitive elements are internally referenced
2) Cognition is systemic or structural
3) The importance of cognitive cbntext
L) The importance of_cognitive content
Chapter 6 also provosed that a '"Method of Structured
Observation'" would conform to these characteristics.
The field study did not, however, conform to these
characteristics. Some circumstantial factors relating to
this shortfall were mentioned at the beginning of the chapter.
The nature of the shortfall was as follows:
1) Internal referencing of cognitive elements. Although
many.of the primary data were normative observations, the
use of combination codes applied intra-individually made
some allowance for internal-referencing. However, the
most important observation was the examination results -
the criterion score - and this was externally referenced.
One can make out a good case that examination results
have no internal reference i.e. they have no cognitive
representation other than as "information' after the event.
In retrospect it seems silly to attempt to construct ag "
internally-referenced structure to connect internally-
referenced elements to a single externally-referenced
element.
2) Cognition is systemic and possibly structural. This,
also, was catered for in the use of combinatory codes,
although the codes allowed for systems, but not structures
(in the Piagetian sense). The failing was of course that
the hypothetical systems were ad hoc,.and that induction

proved impracticable. In retrospect, again, it seems



silly to attempt to vredict academic performance without
a vrior hypothetical explanation of that verformance,
but the acceptance of this point leads the researcher
into an interesting dilemma, which is better dealt
with below.
%) The importance of cognitive context. This is to
emphasize the importance of measuring the structure of
relevant domains. The field study took care to sample
from a wide variety of domains, but in the failure of
the combiﬁatory codes, also failed to give an account
of domain structure.
4) The importance of cognitive content. Very little
was done on this point, largely because of the time-
consuming nature of such observations coupled with the
lack of research funds.
A retrospective analysis of the situation when the field
stud} was being set up suggests that the researcher was in
a dilemma, to which there is perhaps no solution. The
researcher's aim was to attemvt a systemic account of
academic performance. This can be contrasted both with

viecemeal ‘studies (both experimental and correlational) and

with multi-variate regression studies. Academic performance

is a global index, and this has two conseguences:
1) It is not vossible to make strong hypothetical
predictions in that almost any prediction can be
rafionalised. This is one reason why the a‘priori
combinatbry codes were so weak.
2) A global index deﬁands a global sampling of
cognition (which, incidentally, weakens theoretical

connections even more), which demands in turn a large



number of measures and subjects. This, in turn, reouires

a large amount of money.
The field study attempnted to make do with a weak theoretical
position, bolstered up with induction, and with a small number
of subjects. The field study failed. The dilemma for the
researcher is what to do when faced with an aim which is
apparently unachievable: on the one hand he can discard the
aim, or on the other hand he can continue with a high risk
study but resigned to failure. One can argue that of all
research, Ph.D. research tends to be the least valuable, and
is therefore "expendable" on high risk projects. For the
present author, there was little choice: having worked on
academic performance for two years, it was simply not
conceivaﬁle to change in the third.

9: L An Alternative Study

The failure of the field study leaves a vold in the thesis.

It remains to indicate a more suitable study which, if
performed, would have more chance of substantiating the
theoretical arguments presented.

Perhaps one of the most unsatisfactory asvects of the field
study was the criterion. Academic performance, as indicated
by examination results, seems to be too global, too unreliable,
and psychologically irrelevant, as a criterion for the study
of cognitive functioning. Examinations, however, largely
consist of writing essays, albeit rather special essays. It
may therefore be possible to obtain a more realistic criterion
in essay writing.

With this in mind, examinations also include a number of
chance factors, such as ability or luck in question spotting

and sampling the syllabus, and task-irrelevant factors, such

as the ability to handle stress. It may be possible to avoid
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these by using essay writing as a resvonse to a seminar
situation. There is a plausible link between these two
types of essay writing, viz:

Essay writing (seminars) + stress resistance + motivational

factors + random error = essay writing (examinations).
Such a link could easily be investigated, although the
situation would no doubt turn out to be more complex than this.
However, essay writing is still likely to be an unreliable
criterion because of the unreliability of marking essays.
To aveid this, it may be better to use essay marking by the
student, as a criterion of his academic progress. One can
put up a nlausible argument that essay marking should be a
valid predictdr of essay writing: to perceive the merit of
any aspect of an essay, presumably the marker should be
potentially capable of producing that aspect himself. (To
be fair, the counter-argument, that it is possible to perceive
a spelling mistake without knowing the correct spelling,
would also bear investigation). And one could also put up
a plausible argument that essay marking is a more valid
‘measure of academic vrogress than conventional examinations.
However this involves consideration of educational aims and
objectives, and is beyond the scope of the present thesis.

91421 Aim of the Study

It will be remembered that the study is primarily taxonomic
in nature, and is intended to discover something about the
units of cognitive functioning, and to validate a meta-
theoretical position. Within this context, the aim of
the study is:

To predict an individual's marking of essays from

measurements of relevant cognitive domains.

This stated aim is obviously too vague, and must be
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considered in conjunction with operational definitions
vresented below.

Q:lis2 The Criterion

Essay marking. Rather than using 'natural' essays, which
have an '"unknown" content, it may be better to provide
specimen essays which have a calculated content. There are
a huge number of variables on which essays can be differentiated,
s0 let us select, quite arbitrarily, just three: factual
content, analysis and synthesis. For the purposes of this
study, each of these variables could be binary: an essay
could be said to possess merit or lack merit on each of the
three variables.

By factual content, one is referring to the accuracy of the
factual content,'rather than to the "guantity of facts" used
by the essay.

Malysis can be loosely described as the presentation of
different arguments or points of view.

Synthesis would involve the subsumption of the analytic
arguments within a super-ordinate argument, thus giving
integration to the essay.

Eight essays, covering each combination of merit or lack of
merit in the three variables would therefore be prepared,
and checked for reliability with '"skilled" judges. It
would also be desirable to pilot them with a sample of
subjects to ensure "unreliability" or individual differences.
They would then be presented to the study sample as the
culmination of a series of seminars on the topic. Each
subject would be required to mark the presence or absence

of merit, in terms of the three variables.

It is possible that there would be no individual differences

between subjects on the presence or absence of a particular
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merit in essays. If this were so, it would be necessary

to prepare a second set of essays which were similar on

the three variables, and which were not marked reliably by
skilled judges. If this were necessary, the study would
still be satisfactory in terms of its cognitive style aspect,
but would not indicate much about "objective' and academic
performance.

9:4:3 The Combinatory Codes

Before working out the primary observations, it is necessary
to specify the method by which a criterion prediction could

be evolved. It would not appear to be possible to use
quasi-mathematical formulae, either at this stage of the study,
or after the primary observations have been specified. Instead,
the combinatory codes can take the form of a series of
postulates, which can be used to transform the primary data
into a prediction. This, df course, is similar to the
classical hypothetico-deductive method, although it differs

in that the primary observations differ with each subject.

Let us call the essays which are presented to the subject,

the "input structures". Let us also identify the vprimary
observations with the subject himself, and call them the
"existing structures'".

The vostulates are then as follows:

1. Factual Input Structures. A fact presented in an

essay will be accepted unless directly contradicted in the
existing structures.

Academic facts tend to be highly reliable. It would therefore
seem to be a reasonable assumption that a subject will accept
as true a fact - -even a counter-intuitive fact - unless

it is known to be inaccurate.
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2. An2lytic and Synthetic Invut Structures. Let us
suggest that these both consist of a) a core argument or idea,
and b) the evidence or arguments presented in support.
Respectively, these will be called the 'core structure" and
the "supporting structures'. The postulate is therefore

that an analytic structure or a synthetic structure will be
judged as meritorious either if the core structure is
consistent with existing structures

or if both the core and supporting structures are consistent
and the supporting structures are consistent with existing
structures.

3. Consistency. Two structures are inconsistent if their
vsychological implications are mutually contradictory.

This islan adaptation of Festinger's (1957) definition of
cognitive dissonance.

It should be noted that the postulate specifies vpsychological
implications: these would tend to corresvond to logical
imvlications, although differences would occur as a result of
both logical error, and limited cognitive context (principally,
an implication may be logically appropriate, but psychologically
out of context -~ M"that's a different thing entirely").

This postulate is obviously the crucial one. Although it
relies heavily on the investigator's judgement in comparing
the essays with the sample observations of the individual's
cognitive structures. It is to be hoved that the judgement
is sufficiently vprecise as to be capable of objective
application, and in any case, this could be easily tested.

Q:h:ly Primary Observations

Now that the combinatory codes have been specified, it is

vossible to see what sort of information is needed from the

primary observations.
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Firstly, there is no problem with the factual elements. 1In
order to estahiish whether an individual will avppreciate factual
accuracy in an essay, it is necessary to investigate his knowledge
of these facts. This can be done by means of a forced-choice
ouestionnaire which contains the facts to be presented in the
essays, plus a number of others from the surrounding domain.
Applying postulate No. 1, it is possible to see which inaccurate
"facts! in the essays will be perceived by a given individual,
and, by counting the number of hits, to predict which essays
will be judged as worse.

The analytic and synthetic structures are by no means as easy.
Here, there is a need to obtain some representation of the
over-all cognitive domain which surrounds the essay topic,

and to obtain it in a way which is reasonably independent

of the observer, and is acceptable as an input to the
consistency postulate. It is not possible to specify these
measures in detail, without some pilot studies, but it is
possible to indicate the tyves of measures which should be
piloted.

Let us suppose that there had been a series of psychology
seminars on the over-all topic of "motivation", and that the
criterion essays were on some particular aspect of motivation.
In order to score the subject's appreciation of analytic and
synthetic merit, it is now necessary to obtain some idea of

the subject's cognitive domain relating to motivation - the
organization of the core structures, and their associated
elements, and the pattern of implications and the limits of

implications (or cognitive context) within the domain.

The Core Structures. Although a crude way of doing things,

it may be possible simply to ask the subject what these are:
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"If you were asked to write a book'on motivation, what

would your chapter headinés be?"

One would hope that this question would elicit a relatively
small number of suver-ordinate categories, and that the titles
would reflect the subject's categorisation of the domain. of
course, there is no guarantee that these are "core structures",
or in any way more essential than other structures. But it
might b e adeguate as a starting point.

The titles elicited might be ambiguous, and it is therefore
necessary to explore further the contents of the book? This
might be done by taking each chapter in turn and listing the
contents, and taking each 'content! and listing the subsidiary
contents. If time, money and the subject's patience allowed,
it would be desirable to go down as far as particular !'facts!
(e.g. an experimental conclusion).

It would be possible to revpresent the information elicited in
terms of a super-ordinate/subordinate map, in the form of a tree

diagram:
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It would be imvportant to emphasize to the subject that the
elements in the map would overlap, and that he should not
mind repeating the same element in different places. This
is to avoid stimulating an attempt at synthesis, and rendering
the measuring procedure even more reactive than it is already
likely to be.
Implications and Cognitive
The theoretical analysis in Chapter L would suggest that these
natural groupings of elements elicited from the subjects are,
in fact, abstractions from task schemata (or, in behaviouristic
terms, habit hierarchies). Thus one would predict that
implications and inferences would be more easily made within
a domain, or sub-domain, than between them. This can be
easily checked during the interview procedure by requiring the
subject to make inferences:

"If you were asked to participate in a psychological

debate, and to propose/oprose the motion that (..........

............ ), what arguments and evidence would you quote?"
The parentheses should be filled in with an appropriate issue
which can be clearly located in one of the subject's sub-domains.
The arguments and evidence elicited could élso be traced to
the domains of origin, with or without the subject's help.
A more direct test of implications and cognitive context
would be to provide the subject with a 'specimen conclusion!
(for instance, a fictitious experimental report of a startling
nature), and to ask what other parts of the book would be
affected. By using several of these, from different
sub-domains, it should be possible to gain an impression of
the 1limits of implication. Unfortunately, it is difficult to

see how it could be much more precise than an impression: an
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attempt to force such a sketchy representation of cognitive
organisation into arithmetical formulae is likely to obscure
more than it would clarify.
Finally, another indication of cognitive implications, which
might also give evidence relative to synthetic structures, would
be a test of forced implications. This is essentially a forced
compliance technique (Osborne, 1953) apvlied to the core
structures and to their elements:
"If I were to tell you that (.......cv0ve) and (eeevvnnnns)
are directly related, can you tell me how?"
Parenthesis to be filled in with elements from the initial
lists produced by the subject.

9elis 5 The Criterion Prediction

The investigator has in front of him the criterion essays

which will be presented to the subject, and a number of
indicators about the subject's cognitive domains, in the form
of the primary observations. His task is to compare the
-subject in turn with each essay, and by applying the
combinatory code postulates, to predict whether the merit or
lack of merit of the essay on each variable will be appreciated.

9:5 CONCLUSIONS

This outline study would fulfil the reoguirements specified

in Chapter 6 for an examplar of the Method of Structured
Observation. Cognitive elements are internally-referenced,
and this suvposition is reflected in all aspects of this

study. Cognition is structural: the present proposal has
paid lip-service to the idea, if little more. In the writer's
view, it is not vossible to exemplify the characteristics of
idiosyncratic structures which make them structures, without

investigating in more detail the "mechanics" of cognitive



functioning. The vostulates of the combinatory code attempt
to do this. The emphasis of the present study on both
cognitive content and cognitive context, needs no further
elaboration.

The study is weakest in the recording of the primary
obsefvations, and in the apvolication of the consistency
postulate. One would hope that both orocedures could be
apovlied with a moderate amount of objectivity, even at the
present state of under-development: however there is little
doubt that pilot research would both reveal problems and
suggest imnrovements. Further specification of these
procedures without pilot research would be fatuous.

A sceptic might comment that the proposed study is a living
contradiction to the princivnle of parsimony in science: at
its worst, it is using three or four hours of observation to
predict an unimportant and irrelevant skill, and the
obgervations are unlikely to predict anyfhing else. This is
a valid if short-sighted viewpoint. The study is intended
to be tasconomic and is therefore also tautologous. Its
value, if any, would be in validating the research procedure,
confirming the combinatory codes (which are generalisable),
and stimulating insights into cognitive structure and

functioning.

314



This might be a beginning to the daunting, yet exciting,

task of mapping cognitive content, and examining its
relevance to everyday behaviour.

There are a number of measures already available. Semantic
differential techniques, (Osgood, Suci, and Tannenbaum, 1957),
and rating scales of all types, produce much valuable
information. The Repertory Grid Technique developed by
Kelly (1955), and modifications to this proposed by

Hinkle (1965), Bannister and Fransella (1966), Ravenette,
(1969), and Riedel (1970), have indicated one way of
investigating idiosyncratic cognitive elements and deriving
~normative indices from them. These techniques have also
been used to investigate possible struc£ural connections
between idiosyncratic elements: thus Hinkle's (1965)
"Implicationé Grid" (or Impgrid) measures the extent to which
one construct implies another and vice versa. This develop-
ment seems to be particularly important in that it represents
a break from the domain of the psychology of judgement, and
the inter-relating of all types of constructs. In many ways
these developments in Repertory Grid Technique represent a
systematisation of earlier phenomenological methods, for
instmce, Zajonc's (1960) procedure, and Hay's (1958) measures
of trait implication and trait similarity.  These develop-
ments are very promising, but the application of normative
indices derived from them to particular behaviour is still

by means of intuitive hypothesis. Thus Cartwright and
Lerner (1963%) found that improvement in psychotherapy was
related to the amount of empathy between client and clinician,

when empathy was defined as the similarity between the



patient's self-description and the therapist's description

of the patient. This is én interesting validation of
Repertory Grid Technique, and a confirmation of a common-
sense hypothesis whieh ought to have been (but might very
well not have been) true. But the result derives its
significance from the psychologists' intuitive knowledge of
the psychotherapy situation: it is scientifically incomplete
until one can derive a measure of the "nature" of the
psychotherapist and client, and what they mean to each other
in thé context of the life process. Until this can be done,
if is not poésible to state why empathy should benefit this
relationship, and possibly the teacher-student relationship,
but possibly not the Sergeant—Major-Private relationship.

In the same way, it is now possible to measure a student's
degree of differentiation in the domain of perception of
subject area and perception of future occupation. But it is
also necessary to measure the significance of these domains
in the student's 1life functioning, and how they relate to
each other. What exactly is a knowledge of Thorndike's

Law of Effect and in what way is it different from a knowledge
of McClelland's Achievement Motive or a knowledge of how one's
car functions? In the jargon of the field study presented
above, Repertory Grid, and other, techniﬁues, are very
promising primary variables, which have been shown to relate
to a number of criteria. What is lacking is a combinatory
code which gives these variables significance at a theoreticd
level.

A theory of cognitive content has two separate aspects: a
descriptién of the structures of content; or of how a given
element relates to other elements, and!fa theory of the nature

of these connections.
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With regard to the latter, there have been a number of
conceptualisations in terms of implication, similarity,
association, etc., ome of which are mentioned above, The
description of structures of content, however, is a faor

more difficult proposition which has hardly been attempted.
To begin with, while different people from fhe same culture
may have similar cognitive domains, the content and
structuring of those domains is likely to be idiosyncratic.
Secondly, the basic unit of description and its anchorage

in objectivity, becomes a difficult problem once one leaves
S-R psychology and empirieist philosophy. It is this

second problem which Piaget's (1971) Biology and Knowledge
tries to solve, by using the basic unit of "structure" and
‘anchoring structures in internalised. operations. Piaget's
work, however, has dealt with certain very general structures
(the structures of intelligence), and although he notes the
contexts from which these structures develop, he has not
attempted a conceptualisation of these contexts or of their
cognitive counterparts. Tt is surely the contexts of action,
and the: way that these contexts are categorised by the
individual that form the basis of knowledge and cognitive
content.

In the writer's opinion, the problem of cognitive content is
the most exciting challenge and the most important problem
now facing psychology. Any movement towards its solution

is a movement towards giving psychology the external validity
and "human relevance" it is often criticised of lacking. The
problem is also of inestimable importance to education: a

theory of the nature and structure of content is obviously
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the pre-requisite to the study of its acquisition, and to
individual differences in its acquisition. It is also
the key to the design of a curriculum which efficiently
fulfills educational aims and objectives, and to
assessment procedures which measure the achievement of

these aims and objectives.
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Truth-Functional Tests for the Measurement of the
Attainment of Educational Objectives in the Course
On Human Thinking

T - F Tests 1 and 2 are developed specifically for this course from
the Truth-Functional Test suggested by Bligh (1971). sach test has
questions sampling from gix levels of educational objective, as classified

on Bloom's taxonomy of cognitive objectives. The sampling is as follows 3

Lype ilumber of questions
3 Hecognition of key point/principle 8

4 Memory of simply statal relutionships 8

5 Making of simple inferences . 8

6 Application 5

7 snulytic Thought )

8 OSynthesis 2

The student responds to the test by indicating agreement, disagreement,
or don't know, to a number of statements. If he answers correctly, he
scores 2 points. Incorrect answers score zero, and "don't know" scores
1 point, The maximum possible score and the "guescing score" for each

"type" are as follows @

Type 3 4 5 6 7 8 Total
Haximum 16 16 16 10 4 28 90
Guessing 3 8 8 5 R % 45

¥ Two questions, each with 7 points

i
ot et T A
E%

T-ﬂ 1 and T-F 2 are presented as filled in by the "ideal" student
1he number ot thooxtreme left indicates the "type!" of educatloqal

| oﬁjectlve which the question samples
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BALANCED F SCALE

R.E. Lee and P, B, Warr

.N-'.l‘me....-.........-..-.o..-oc.-..- Sex ...... P T N ]
A P I e s e i s Occupation .iivieisssnsacssoses
INSTRUCTIONS

Please read thrnugh the statements listed below. You will
probably agree with some of them, and disagree with others. You
can signify this agreement or disagreement by putting a tick in
the appropriate division of the scale.

Agree very Disagree very
Example. much much
It is virtually impossible to go : : . . : : :
to a film without seeing violence.

If you wholeheartedly agree with this statement, you should tick
the left-hand division, If you agrec only moderately, tick the next
division to the right, If you are indifferent. but 1if pushed, would
disagree, you should check the third division from the right.

The statemenits below are similar to the example: please read
through ecach staterment and txry to give an honest opinion vwhich is
your own, rather than putting what you think the marker would like to
hearo

Agree very Disagree very
much, Much
1, The minds of today's youth are : H : : : : :
being hopelessly corrupted by
the wrong kind of literature.
2, The worst danger to Britain
during the last 50 years has i : i : : :
come from foreign ideas and
agitations.

3. As young people grow up, they
ought to try to carry out some
of their rebellious ideas and 5
not be content to get over
them and settle down.

4., One of the greatest threats
to the true British way of
life is for us to resort to the
use of force.

5. Most censorship of bocks or films
is a violation of free speech and : t
should be abolished.

6. Unless something drastic is done
the world is going to be
destroyed one of these days by :
nuclear explosion or fallout,

7. It is only natural and right for
each person to think that his
family is better than any other.




10.

1.

12,

13.

14.

15.

16,

17.

18.

19,

20.

21,

22,

23.

There is a divine purpose in :

zlil'.l

the operations of the universe.

Sclence declines when it confines :

itself to the solution of
immediate practical problems.

No person who could ever think of
hurting his parents should be :

permitted in the society of
normal decent people.

We should be grateful for leaders
who tell us exactly what to do and
how to do it. :

Sex crimes, such as rape and

attacks on children. deserve more

than mere imprisonment: such

criminals ought to be publicly

whipped or worse. 1 i 2 3

The church has outgrown its
usefullness and should be 2 : : 2

radically reformed or done away
with,

Disobedience to the government is
sometimes justified. :

It usually helps the child in
later years if he is forced to 2 -

conform to his parents' ideas.

It is the duty of a citizen to
criticize or censure his country : } : :

whenever he considers it to be
wrong.

Few weaknesses or difficulties
can hold us back if we have H : : $

enough will power,

The poor will always be with us. : :

What a youth needs most is the

flexibility to work and fight for

what he considers right personally

even though it might not be best : $ :

for his family and country.

A world government with effective
military strength is one way in : H

e

which world peace might be achieved.

Members of religious sects who
refuse to salute the flag or bear
arms should be treatfed with % < :

tolerance and understanding.

In the final analysis parents
generally turn out to b2 right

about things.

The facts on crime and sex
immorality suggest that we will
have to crack down harder on some

-

people if we are going to save our
moral standards,




24,

25

26.

27.

28.

Divorce or annulment is
practically never justifisd,

One way to reduce the
expression of prejudice is
through more forceful
iegislation.

Honesty, hard work and trust in
God do not guarantee material
rewards,

Army‘life is a good influence on
most men.

An insult to our honour should
always be punished.

3.0..-




For Officc Use Only:

CODE : ! GROUP ! -' SCORE { |
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Namo TevsISENSISESIENRERBRSERRERRORREGEBES A@'C sebeweas SO}C sessnBasw

Instruction:

On the following page there is a 10 x 10 grid.
Down the side arc listed a number of people who are likely
to be important in your life., Before going any further,
please rill in their names where it is appropriate.

Across the top are a number of ‘personality
dimensions: I would like you to rate cach persen on cach
personality dimension, using the number scale at the top.

To toke an example, if you think that you yoursclf
are a very interesting person, mark +3 in the top left hand
box, vhoere Yinteresting, "dull" and "yoursclf! coincide,
If you think that A.H. Other - the person you dislike - is
moderately dull, but not exceptionally dull, mark -2 in the
next box below.

IN.B: 1. Pleasc do not change the name of onc of the people
half way through the judgements, ise. if you
decide that 'A' will do as "friend of opposite sex',
do not decide that you rcally prefer 'B' half way
through the personality dimension.

2« Work through the grid systematically wond fill in
every boxe  Work fairly quickly, but with care.
Most people finish this test in little over 10
minutes.

If you have any questiouns, fecel free to ask the
supervisor any time you want.



Name: Age: Sex:

Below are given a series of words or phrases, which are intended to
begin a paragraph. Follow on from each word or phrase and complete
a paragraph on that subject in not more than 60 words. There are
no correct answers in this test: try to sum up your own ideas or
feelings on the subject.

There is no time limit: take as long as you want.

FOR OFFICE-USE ONLY

" CobE: TOTAL SCORE:
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Coursce on Human Thinking

This term you have tackled the subject matter on ‘‘problem-
golving" by a form of project work. Project work is rarely used in
education for this type of information, although it is, of course,

more used where practical work is concerned.

It would be helpful if you could indicate vwhether this
particular project work, as compared with the typical lecture course,

increases @

: : : H $ : decreases interest
: H : . H : : memory
H . : ] z : H comprechension

motivation to vork

ability to use the
information outside the
- course

inter-relatedness of
different parts of the
course

.
(1]

e

:
1

e ey e e



Course on Human Thinking

To help me adapt my teaching to your needs, please give your
estimate, of this half of the course, on a six-point scale, by

putting a tick in the appropriate column.

Vocational relevance
Interest
Clarity of exposition
Organisation of information
Visual presentation
Delivery - audibility

- speed
Rapport with class
Amount learned
Problem solving

Subject

Do you have any suggestions for future courses?

PSGUdon}rm 0800000 RNEE IS IRBRIEIERIORESTS

Class 4P 0BOIINNREISIIITIPIOIROROOIROSIOBERTOLOES

good
good
good
good
good
good
good
good
A lot
Improved

Easy

(13

(1]

LL]
L1l

bad

bad

]
-

s

L1

L1

bad

.

(1]
LL]

bad

bad

L1
[ 1]

(1]

bad

(1]

bad

L 1]

bad

nothing

unchanged

(1]

[}
LL]

difficult

Thank you for your co-operation.

T. J. lowe
DEPARTMENT OF EDUCATION

ek



Course on Human “Tinking
T-T 2

All the questions on this and the following pages can be answercd from the

information presented in the second half of the coursec.

Some of the questions

require merory, «and others require some reasoning. The questions are in the form

of statements, with which you are asked to agree, disagree, or signify ignorance.

If you do not know the answer, please do not guess.

Don't |

Agree ‘' Inow | Disayree

Te When attempting to desipn a model of practical i
use to problem solvers, the flow diagram is of

more use than the "stage model.

2e Analysis of information consists mainly of

separating into parts, and judging relevance
4 and veridicality

3o The "imposing'' of a structure or organisation

on information is a considerable aid to memory.

k4, A teacher of engineering is more likely to
resort to 'conceptual pood figures' than a

teacher of economics.

Be The best way to confirm a hypothesis is to go

out and look for corroborative evidence.,

6, The person who is able to see a problem in a
number of different ways is more likely to
ﬁl produce a novel solution.
Ze In order to maximise the efficiency of inform-

ation search, it is essential to specify

exactly how the individual problem solver

should o about reading articles, taking |
ér notes, etc.
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8.

9.

OA

104

1.

12

13.

14,

The techniques of stimulating creativity all

vork by stimulating association in a random

way.

The general stuges which will be followed in
problem solving vary with the type of problem.

The formulating of problems in real-life

situations presumes a minimunm level of

critical ability.

If the evidence hangs together in a consistent

marner, you can be sure that it is valid.

Dontt

'
:Agree Know

i Disagree

!
|
i !
.|

1

H
i
i

| sesssepbemadssen

H
i

!

[

A problem, in which the solution involved usingl i

a filing cabinet as n step ladder, would be

solved more quickly by :

a) a clerk

b)

The ideal creative problem solver would have

a bricklayer

the following characteristics :

a)
b)
c)
d)

The ideal over-all problem solver would have

flexible in thinking
unhibited
dowvn~-to-earth

well-motivated

able to organise information

methodical
detached

emotional

the follouing characteristics :

a)
b)
c)
d)
e)
£)

emotional

detached

methodical
unconventional in dress
impulsive

cnalytic
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15.

16.

17,

18.

19

20,

2.

224

25

2k,

The algerithm is most useful in those problems

which are ambiguous and badly defined.

Newspaper articles are a good place to look

for ‘'conceptual pood firures' because they are

written in such haste.

A state of healthy confusion may be conducive

to creative problem solving.

de Dono's account of the four ways of being
right suggests that thinking can never be sure

of being right without empirical support.

The particular solution which the problem
solver arrived at will depend on his own
characteristic understanding of the problem.

Un the whole, information which conforms to

'good figure' will tend to be judged as valid.

People who are trained to solve nroblems

T

i Agree

Dontt

Know 1 Disagree

creatively feel less inhibited in their thinkind

as a result.

The importance of working to a schedule lies in

the fact that it mekes one concentrate on highen

things, and consequently prevents one continually

thinkin:; about the trivialities of life.

The research on 'pecking order' showed that the
dominance relations between birds did not fit
into a Yood figure' largely because they do not

have lan:suage.

It would be possible to write an algorithm on

how to play chess.
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26.

27,

28,

29.

3.

33

The most indepensable pre-cpndition for
creative problem-solving is the ability to

follow a single idea through to the end.

evaluation of evidence is the constant use of

H
b
|
A major hindrance to the effective i
i
l
'emotion~-laden' words. I

It is important to put information into some
sort of orjanisation or structure even though it

nakes thinliding slower.

Une of the main advantages of the algorithm is |
I
that it is simple to write one that is general

across different problems.

The ancient idea that the universe consists of
air, earth, fire and water owes more to 'food

figure' than to observation.

The attempt to stimulate one's own creative
problem solving depends on a close exanination

of the creative thinkin; processes as they occur.

The main problem, when initially collecting

information, is one of selection.

The following argument is not valid:
“I see no reason for taking any notice of your
arguments for closing the branch-line: after all,

|
your taxi company would benefit."

It is not worth producing an algorithm unless |
that problem is likely to occur frequently.
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Course on Human Thinking

T- F" 1

Instructions. Below are a series of statements relating to

the course that you haove just taken, Indicate with a tick in

the appropriate column whether of not you agrece with them, or.

you do not kuaow, Use the 'do not kuow!

as incorrect answvers will be penalised,

1¢ The evidence seesms to be that
normal perception and imagery are two
entirely different processes

2., The mind is organised in a
hierarchical fashion because cvery
act or thought pre-supposcs a number
of other acts oxr thoughts.

3, The evidence on perception suggests
that in some cases we cannot rely on
the evidence of our own eyes,

4 One can measure tie duration

of the visual icon by indicating which
onc of four rows of letters a person
must report iminedi-tely before he is
shown the display. '

5. A key characteristic of the human
mind is tie desirec to organise all its
belieis into a logically consistent
system,

6, BSubjects wio had to search for onec
example from four target letters took
no longer than other subjects who were
searching for only one target letter,

7. Tihe requireaent that a creative
prohlem solution should be novel means
thet people with worse memories in fact
maie better problem solvers.

8. The specd of chase scenes on tie
cineina is exaggerzted by btie way the
eye perceives them,

9, Creative work flourislies in an
atmosplhere of stimulating mutual
criticisn,

10, The evidence tiat percoption,
dreaming and ime ery all ianvolve the
perceptual system relies on tiae
analysis of eye movements.

11, A person is less likely to se:>
an emotionallyecharged and noxious
element of a situation,

column where appropriate,

Agree

Do not

Knovw
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Do Hot
Ageaze Kaow Disagies

12, In most problem situations, all the V/
elements of thiunkiag are conscious,

13, The best way to rotw wemorise
sometining is to read it over and then
copy it down, '

14, The experienced drivewr is more skilled
precisely beczcuse he can carry on a
convaersotion wiailst driving,

15 A good tennis player would initially

have an advantage over a non tenais
player if they were botl novices at tadvle
tenais,

16, A perceptual experiment will only
indicate sonething about the nature

of perception when the person can be \//
induced to sake o mistake,

17- The following qualities have been
maximised in the evolution of
perception:

a. Spcea.-...0.I..d:)..‘O..!Il..OI...l
bas accuvacy of debailiisosnssmainsen s
Ce gONcral iMmpressionNS.isseccssssessies
d. OijCtiﬁty-ooool.ooooonoooano.oonl
e, cmphasis on personally relevainte.e..
f., storage of detail for later use,...
8¢ Minute analyaiB,icesssssssensnssase
h, ignalation of unified objectSeesseas

NS NN

18, The creative person is the person
who is more able to take psychological
chances,

T

19, The ability to -ipdutain 2 coanstant
pexception of size despite variations

in retinal image depends on tiie percep-

tion of cues signifying the distaunce V/
of tiie nerceived object,

20, An experiment demonstrated that

chilédreon who had less money around the V//
heusc !gav' coiins oy ocusller,

21. The principles of memory and DPCICe

eption sugrest that tioc contents of

dreans a re at le-.st nartially random, V/

22, It would se-=m likely that

people who are plzced in an environinent

wvhere there is no nerceptual variastion

at oll will very quickly stort having

Vdroams, even taough still wvide avake, V/

2%. A man vho has bought o new car
will scarch for information to Jjustify V/
his prejudiceso,
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24, When a situetion is expected *o
ceriain a particuler aspect, that
aspect is less likely to bLe noticed,

25, The tinmcwscale over which the peras.
eption of a sti.mlus occurs tells us
1ittle about the nature of nercepiual
processes,

26, A knowledge of the importance of
logical consistency in thinking suggests
that as the cognitive component of
attitudes is taught at Uaniversity,

the affective and behavioural components
are automatically inferred,

27, A consideration of how people
judge size suggests thalt wany sightings
of the Loch Ness lionster may have been
sightings of ducks: logs; etcoo

28, The idea of the TOTE as the basie
unit of mind sugrests tiie following
basic aharactoristicss

a. hierarchical organisctioNesecocescsss
be feedbﬂ.ck is impol‘tan‘b. AR R
c, many mental operations can he
purﬂued Biﬁlul'bﬂ.lleously. R R R R R R R R NN
de the mind is good at teling an average
over different inpressioiis and ideans..
@, thinking is movement aad action
which has been internalisedeesssecoccss
fo it is difficult to do two things
at once (e.g. overtake and talk)essess

28, In general, thosc¢ things that are
more lilkkely to be sean are less likely
to be remembered,

29, The ability to produce a creative
solution fto a problem depends partly on
the ability to se: any situetion in a
nunber of different ways.

30, The tomplate.nmatching model of
pattern recognition can very easily be
adapted to a novel perceptual environu.
ent,

31. 4 person trying to estimate the
intance of ¢ tree weuld ha wildly wmiasled
J
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32. It is necessary to postulate some
gort of pre-processing of tiie visual
gstiuwulus vhici must take place before
he difrferent features arc recognised,

3%, Information vith morc logisel
structure is casiasr to rcnember,
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Z74¢ TMhere is likely to bec considerablie
less of informeation, as tlie infornstion
in theiconic nemoxry is transicrred to
thie verbal menory.

35, 'The perception of tac colour of
an object can d2pend on the shape of
the objact,

36, In renading o book, it would be
helpful to memory to ctiemot to
predict the contents of each chapter
before actually reading it,
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SPEED OF COLOR DISCRIMINATION TEST

The following items consist of samples or patches of four different colors—
red, blue, green, and orange. For example:

& &k k& * %k %k X K * ¥ ok ok ok LR LEE RS & & ok %k ok

B * ok ok ok ok * & k¥ ok * o %k %k K # & k& & W* Ak Ak

You are to print under each color the first letter of the color’s name. Print R
under each patch of red, B under each patch of blue, G under each patch of green,
and O under each patch of orange. Here is how a set of items should look when
completed.

& % K KK ¥ ok kK & ok kK ok * Kk k& * ¥k ¥k TS
B G 6] B G 0

s e ke ol e ok e ok ke ok ok ok e e ok ok ok EEEEE £k ok ok %
R (@] G R B R

THE ITEMS MUST BE COMPLETED IN ORDER beginning at the top
of the page and working each row from left to right. Do not omit any items.

This test is highly speeded, so work as quickly as you can without making
errors. There will be four separately timed parts. Wait for the signal before turning
the page. Remember, work as fast and as accurately as possible.

DO NOT TURN THIS PAGE UNTIL YOU ARE ASKED TO DO SO,

Copyright © 1964 by Educational Testing Service. All rights reserved.
Developed under NIMH Contract M-4186, S. Messick, Principal Investigator.
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The following items consist of the names of four colors printed in different
colored inks. For example, the name “orange’” may be printed in either blue, red,
green, or orange ink. Here are some sample items:

orange red blue orange green orange blue green
green green blue green orange green red blue

You are to print under each word the first letter of the color in which the word
is printed, Print R under a word printed in Red ink, B under a word printed in
Blue ink, G under a word printed in Green ink, and O under a word printed in
Orange ink. Ignore the meaning of the words themselves and indicate only the
color of the ink used. Here is how a set of items should look when completed.

red blue red blue orange red red orange blue
0 G B 0 R 0 G B R

blue green red red blue blue red blue orange
G 0 G 0 R - O B R B

THE ITEMS MUST BE COMPLETED IN ORDER beginning at the top
of the page and working each row from left to right. Do not omit any items.

This test is highly speeded, so work as quickly as you can without making
errors. There will be four separately timed parts. Wait for the signal before turning
the page. Remember, work as fast and as accurately as possible.

DO NOT TURN THIS PAGE UNTIL YOU ARE ASKED TO DO SO.



orange
orange
green
orange
blue
green
blue
red
green
green
blue
blue
blue
blue
red
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red green blue orange red blue green orange gréen blue
green orange green red orange red red orange . rfzd orapge
orange blue red blue green blue orange green orange green
red blue red red orange red blue green orange red
green red orange red blue red blue green blue green
blue red blue red orange red orange blue red orange
green red green blue green orange blue orange red green
red blue red green orange green green green blue orange
blue blue green . red blue red o;ange orange blue green
red blue red orange orange red red orange green red
blue blue orange green orange red orange green orange green
orange green orange blue green red red orange orange red
blue green red blue red orange green orange green green
red blue green red blue orange blue red orange blue
orange red green blue orange green orange blue red red
blue green red orange blue green orange red orange blue
STOP HERE.

DO NOT TURN THIS PAGE
UNTIL YOU ARE ASKED TO
DO SO.
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orange red blue oranée green orange blue _green orange green blue

green  green blue green orange green red  blue green red green

red blue red blue orange red red | orange blue red green

blue green red red blue blue red blue oraﬁge orange orange

red orange red green green blue green red orange blue red

orange blue green blue red green red orange blue red green

blue | orange red green blue orange orange red orange blue orange

blue red green blue orange green orange blue green red blue

orange red green orange . blue red red blue orange blue orange

red green blue green orange orange red orange green blue red

red blue blue orange blue red orange  blue green red orange

red blue green blue green orange red orange red orange blue

red  green red  green  blue red red  blue  blue red  green

blue orange green green  blue orange green red  blue green red

blue red blue orange green orange red orange green orange green

blue green orange blue red blue orange red orange green blue
STOP HERE.

DO NOT TURN THIS PAGE
UNTIL YOU ARE ASKED TO
DO S50.
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blue green orange blue green blue red blue green orange red
green green orange blue blue green orange red green orange red
blue red orange orange blue green orange green red orange red
orange red blue orange blue blue red green orange green red
green orange blue green blue orange green blue orange red red
blue blue green blue orange green red orange red green blue
blue green red blue green red red orange green red red
orange green red orange orange green blue orange blue red orange
blue orange blue red blue green red green red blue orange
green orange blue green red orange red blue orange red blue
orange blue red green blue red blue green green orange green
orange red blue red green blue blue red orange orange red
red green blue orange green orange blue green orange green orange
; red orange green orange blue blue blue red green orange red
red orange orange red blue red green green blue orange orange
blue orange red green blue green orange orange red orange green
STOP HERE.
DO NOT TURN THIS PAGE
UNTIL YOU ARE ASKED TO
DO SO.
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red blue red orange red orange red green blue green
blue orange blue orange red ' green green red red green
blue orange green blue green orange red green red blue
red orange blue green red green blue red green orange
blue green orange red blue red green red green blue
blue orange green blue orange blue green blue red orange
red red orange blue blue orange blue green red green
blue red orange green red green red blue green blue
blue red red blue green | red orange biue green orange
orange blue red blue orange green blue green orange green
red orange green orange blue red blue red green blue
green orange blue green green orange blue green red blue
red red blue green red green red blue orange red
red orange green blue green blue red orange red green
orange red blue orange blue blue red red blue green
red orange orange green blue green red orange blue orange
STOP HERE.
WAIT FOR FURTHER
INSTRUCTIONS.
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Below nre tome gquertions relating to attitudus to 1life,
voertion aad University, wnd to other factors which may influcnce
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6. How ensunticl do you considcer the following itons
to your futurc happincse ?

6s1eMarringot s s 3 s s $ s 3 3 : $
6o 2o Woal the s s s s ) s s : 3 $ !
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