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This investigation reports an experimental study on the
effects different stimulus characteristics have on attention and
subsequent reading performance with "good" and "poor" readers,

Forty subjects between the ages of eleven and eleven and a
half years at the time of the study (November, 1975) were selected
from a typical city school on the following criteria:

(1) All subjects had to score within +1
standard deviation of the mean on the
"Henmon-Nelson Tests of Mental Ability"
Croup %=9, Form A. (H.N,)

(i1) Twenty of them (ten boys, ten girls) had
to score between 20-30 raw score points
on the "Progressive Achievement Test:
Reading Comprehension' and have a Teacher
rating of 3+ or 2,

(111) Twenty of them (ten boys, ten girls) had
to score 18 or less raw score points on
the "Progressive Achievement Test:
Reading Comprehension" and have a Teacher
rating of 3- or 4,

These two groups were then referred to respectively as
"good" and "poor" readers. Intelligence was being held constant
to prevent it being an independent variable in this study.

All forty subjects were tested on the "Concealed Figures
Test" (C.F,T.) which was used in the study as a measure of

"attentional style".
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Each subject was then presented with a series of slides
and his responses recorded. In the first instance six slides,
containing three real and three novel animals, were presented in
a typical setting. Each slide had a coloured border surrounding
it, After viewing each slide (their viewing time being recorded)
they were asked to select from two muitiple choice questions the
setting in which the animal appeared and the colour of the
border. This was repeated with the same animals in atypical
settings and different coloured borders. Responses to the setting
were recorded as "intentional” learning while the border colour
was termed "incidental learning".

Each subject was then presented with a slide containing
a "mutilated" text (where the first letter of each word had been
changed) on each of the animals viewed previously. Each text
was presented three times - with a picture, without a picture,
without a picture but surrounded by a coloured border. The "on
task" time and number of word errors was recorded for each
presentation,

The same procedure was repeated only with a different
six animals as the subjects for the text (again comprising of
three novel and three real animals). "On task" time and word
errors were again recorded.

Finally, five slides about one novel and four real animals
were presented in traditional orthography as a control measure,
These were presented as text only, text and picture, text and
border, text and picture and border,

On analysis of the data it was found that "incidental"

learning was no greater with bright coloured borders than it was
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with dull coloured borders,

"Intentional” learning too was tested out not significantly
different with novel animals or settings than it was with real
animals or typical settings.

On the "attentional style" test boys were found to have
significantly less errors than girls (p<.005). However, predicted
differences in the number correct between boys and girls, “good"
and "poor" readers showed no significance on a one talled t-test.

The "on task" time of high scorers on the C,F.T. as com-
pared with low scorers did not differ significantly in the reading
of the "mutilated" texts.

"Good" readers though spent less time "on task" when the
text was presented with a picture than did "poor" readers (p< .05).
The same significant difference existed when they were presented
with a text only. However, no difference was found when they were
presented with a text surrounded with a coloured border.

Reading performance of '"poor" readers was increased when
presented with a text only as compared with a text and illustration
(p ¢.10). A one tailed t-test also showed a significant improvement
in the performance of "poor" readers when the text had a coloured
border around it (p ¢ .05). The bright colours showed a very
significant {mprovement in reading performance of "poor" readers as
compared with the text only (p(,005).

Stimulus materials such as texts with a coloured border
seem to assist "poor" readers in particular into focusing their
attention on to the relevant cues and increase their success in

reading,



ACRNOWLEDGEMENTS

I should like to acknowledge with gratitude the

assigtance given me by many people during the course of this

study,
In particular, I would thank the following:

The Principal, staff and children of the
school co-operating in the experiment and
its preparatory phases;

Mr B,V, Gaylard, Senior Teacher, Monrad
Intermediate School;

Mr E,L. Archer, Senior lLecturer, Education,
Massey University as supervisor and guidej

Several staff colleagues of Palmerston North

Teachers College for advice, encouragement
and minor assistance;

Mr A, Pegler, Palmerston North Teachers College
for the preparation of the slides;

Professor C, Hill and G, Shouksmith, Massey
University;

Dr M, Pianka for his guidance, assistance and
encouragement;

Mrs D, Collins, Palmerston North Teachers College
for typing of stimulus material;

Mrs H., Hayward for typing this thesis;
and finally,

My wife and family for their encouragement and tolerance
during this period,

G.C. McRae

Palmerston North
23 March, 1976



TABLE OF CONTENTS

CHAPTER I THE RESEARCH ISSUE

Introduction

Reasons for the Study of the
Problem

Nature of the Problem
General Research Question

Educational Significance

CHAPTER II  REVIEW OF LITERATURE
Operational Definitions

Hypotheses

CHAPTER III METHODOLOGY

Sample

Assessment Instruments =~
Reading

General Ability
Attentional Style
Stimulus Materials
Method of Presentation
Results

Discussion

Conclusion

APPENDICES I  STIMULUS MATERIALS
II CONCEALED FIGURES TEST
IIT SCORING SHEET

BIBLIOGRAPHY

Page
L

1.
2.

8.
10.
11.

12,
33.
36,

39.
39.

40,

40,
41,
42,
47.
52.
60,
68.

71,
139,

145,

147,



LIST OP TABLLS AND TLLUSTRATIONS

TABLE 1
Naw scores and Teacher Assessnent for boys on P,A,T.,

HeMey and C,I', T, classified as "~00d" readers,

TABLE 1IT
Raw scores and Teacher Assessment for girls on P,A.T.,

H.N,, and C,F.T, classified as "good" readers,

TABLE IIIX
Raw scores and Teacher /ssessment for boys on P,A.T.,

H.N,, and C.T,T. classified as "poor" readers.,

TABLE IV
Raw scores and Teacher Assessment for girls on P,A.T.,

H.N., and C,P,T. classi”led as "poor" readers.

TABLE V
Summary of the means of raw scores on P.A,T., H.N,, and

C,F.T. for the four groups of subjects used.

TABLE VI
Means and standard deviations of "on task" time for all
subjects reading passages with text and picture, text only,

text and border, (Mutilated texts,)



1.

CHAPTER I

TNTRODICTION

The investigation reports an evperimental study of the
relationship between selected stirmlus material and its attention
raising properties in relation to the learning outcome measured
by reading performance,

The attention variable was sssumed to be an individual
difference factor, varying levels of which would produce differential
responses relative to the presentation of the selected visual
stimuli, Becanuse such a reaction rav he influenced by Intelligence
it was held as a constant.

A measure of "attentional stvle’ was employed to enable
the relationship hetween thisg, the stimuli and reading performance
to be explored,

From existing research the expectation was that there would
be d!fferences between individuals in their response to the stimuli
hecause of "attentional style” and whether they were male or
female.

A further expectation was that stimulus materials which
gained greater levels of attention would also lead to improved
levels of reading performance with both "good" and "poor" readers

as well as male and female,
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REASONS FOR THE STUDY OF THE PROBLEM

Throughout many countries of the world, and in particular
New Zealand, there seems to be an evergrowing percentage of the
school aged population experiencing difficulty and consequently
low levels of achievement, in learning to read, These children
provide a large percentage of early school dropouts, In turn this
has an effect on the composition of our society. Positions
requiring & reasonable level of scholastic performance either remain
unfilled or are filled by individuals of sub=-scholastic stamdard,
On the other hand the unskilled and semi-gkilled positions are able
to be more selective in their cheice because of the large numbers
wanting such jobs. Such a problem is not unique to New Zealand,of
course, other Engligh spealing countries such as the U.S.A.,
Britain, and Australia are experiencing a similar situation and
have been conscious of it for a greater duration than New Zealand,

To combat an ever increasing problem as this, in the last
half century, and i{n particular since Vorld Wer II, a tremendous
amount of literature both theory and research has been published
in the field of reading, One such publication which helped lead
teachers into a better understanding of the complex process of
learning to read, was that publighed by Gray (1948),

Cray conceptualised the nature of reading as a four step
process which highlighted the complexity of the process in terms
of physiological, sensory, cognitive, cultural and enviremmental
factors on which learming to read is dependent, Up until this era
learning to read had been looked upon as a satural developmental
process like walking and talking,



Gray's conceptualisation of the process of learning to

read can be illustrated by the following diagram:

Integration

(New ideas in

Word Perception
personal per-

spective.)

STEP 2.,

Reaction Comprehension

(Judgement, (Establish a

emotional word as a

response. )

concept.)

Previous and subsequent attempts to describe the reading
process, although in some cases superficially different, can, on
analysis be seen to fit into one or more of the steps outlined
above. The difference being mainly in emphasis as may be illustrated
by the linguistic view put forward by Goodman (1972) where his

emphasis lies in steps 2. and 3,
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A more recent look at the reading process, which summarises
most of the successful literature In this topic, was published by
Spache and Spache (1954)., They saw it as involving skill develop=
ment, a visual act, a perceptual act, as reflection of cultureal
backnround, a thinking process, information processing and association-
al learning. A very comprehensive coverage, but by no means does it
deny Gray's model. The areas mentioned by Spache and Spache fit
into one or more of Gray's four step process, and indeed, in his
book he deals with these when he expands in detail each of the four
steps.

The first step, that of word perception, which incorporates
a visual act, is the "laumching pad" for the reading act. As visual
perception of words is the "launchinr pad” to reading a cursory
glance at perception is less then adequate, FEarly writings !n this
field, in particular, the period from 1350-1920, like those of
Sir William Hamilton (1859%), G, E, Miller (1873), Lange (1383) and
others used the concept of "attention" as playing a major role in
the psychology of perception, For a period of time following this,
publications in the area of attentlon differed only in terminology
rather than the phenomenon being described,

Recent writings in the field of perception, such as
Briner (1966) describe it as "the individuals attempts to meke the
sensory inputs meaningful"™, He views alse perception, concept
formation and category formation as very closely related,

Ausubel (1969) another cognitive theorist, sees perception being
facilitated through capturing the individuals interest and ensuring
that they are attending.



The process of learning seems to involve the following:
sengory stimuli, sensation, perception, concept formation and
cognition, in that order, Terception being an integral part of
learning and the “launching pad" to reading, It is surprising that
the literature published on reading shows a glaring omissiou In
that most of the texts do not include lcarning theories and rclate
them to the reading process,

The relationship of learning theories to reading iz referred
to in some recent texts as "The Psychological Poundations of Neading
Instruction” and has occurred in only & small number of boocks sritten
and published since 1970,

Hilgard (1965) supgests that theories of learning might
be expected to answer questions one might ask about learning in
everyday life., Any theory then, according to Hilgard may be

appraised in terms of its attention to measuring:

capacity

- practice

- motivation

- understanding

= transfer

- forgetting
all of these factors are important in the learming to read act,
Two in ptrtieu;ar though, stand out as factors which are extremely
important and require further analysis; namely, motivation and
understanding,

Motivation, for example, has an arousal and directional
component in it and is also seen as a major factor influencing
perception. Understanding, on the other hand is dependent upon



the individual being motivated which will facilitate perception:
a necessary forerunner to understanding.

Theories of motivation such as those put forward by
Hull (1943), Murray (1938), laslow (1954), McClelland (1953), as
need theorists; Festinger (1957) on cognitive dissonance;

Piaget (1938) on equilibration; Brunmer (1966) on curiosity and
competence; Berlyme (1960) on arousal, have a common underpinning
of stimuli from one source or another (i.e. internal or external)
causing the organism to be thrown out of its state of biological,
physiological, emotional or cognitive balance, Further the
assumption being that when the organism is aroused, there is a
natural reaction on its part to seek a new state of equilibrium,

However, the human organism is being bombarded with stimuli
continuously, some of which are above the lower threshold for
sensation and thus have the necessary properties to bring about
this state of arousal and the concomittant of a drive for
equilibrium,

It seems then to be of educational worth to investigate
the nature of stimuli presented in learning situations, such as
reading, which will have a greater chance of arousing the organism
to indulge in exploratory but selective type behaviour to achieve
a new state of equilibrium, There is a great deal of literature
published about stimulus characteristics and their ability to
arouse the organism to a state where it selects from the cues
available to overcome any ambiguities of the enviromment. Such
literature discusses this property of stimuli and the organism
reaction under the concept of "attentiocn'"; the most significant

publication being that edited by Mostofsky (1970), where significant
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NATURE OF THE PROBLEM

If reading performance is to be improved, effective
research needs to be carried out on the variables which have an
inhibiting or facilitating effect on the learning to read process.
Improved performance in reading does not envisage a shift for
all to the top of the achievement scale: a more realistic view
than this is held. Instead, it envisages providing for the
individual to maximise his learning in terms of his abilities,

A goal such as this can only occur once those involved in
"educating" gain an increased knowledge of the differential ways
in which learning may be facilitated according to the individual's
particular learning "style",

In the past a great deal of work has been done in the
area of "cognitive styles", e.g, Witkin (1954), Kagan (1945),
Wallach and Kagan (1965), Hudson (1965) to mention only some of
the more prominent in this field. Research and theory of this
nature has provided much valuable information for teachers.
Nevertheless, knowing an individual's cognitive style does not
ensure an increase in learning. In fact referring to "cognitive
style"” infers that there is a degree of understanding already taken
place to enable cognition to occur. Yet looking at the field of
reading, concern must be given to the earlier stages which will
ensure the occurrence of cognition.

Focus then needs to be on perception, previously seen as
the "launching pad" for the reading process. There is no denial
that "cognitive styles" have some influence on the learner in
respect to how he thinks his way through a problem but some styles
identified such as field dependent - field 1nd¢§¢ndent, (Witkin, 1954).



Levellers - Sharpners (Kagan, 1955) scem to be looking at the
stimulus, its nature and context,

Cognitive styles seem then to fall into two major

categoriest
(1) thoge focusing on the thinking strategies
used by individuals in problem solving
situations e.g. impulsivity-reflectivity
(Ragan 1945),
(11) those focusing on the selection strategies used

by individuals during the initial contact with
stimuli,

It is the latter of these two which 1s a part of the
perceptual process and important in the act of reading, Such
styles, because the individual is aroused by certain stimuli and
comeences selecting among the stimul{ in the field, yet ignoring
others, may be referred to as "attentional styles",

In a recent study by Denney (1974) "attentional style"
(as measured by the "Fruit Distraction Test') was found to be more
effective in differentiating between poor and good readers than
the measures of cognitive style used by him, An indication from
this study is that knowledge of "attentiomal styles" may be of
considerable value to teachers in helping them facilitate and

enhance reading performance especially of poorer readers.
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GFNENRAL RESEARCH QUESTION

A major consequential onroblem then, is to investipate
those stimulus characteristics which ney have differential effects
on the gaining of attention with individuals, Assuming such
differential affects, a related task problem iz both the incidental
and intentional learning outcomes,

For any study in this field, variables such as age,
intelligence and sex all need to he controlled as previous studies
have shown that all three operate some control over attending
behaviour: c¢.f, Zeamenn-House (1273), Silverman (1957),

Harper and Craham (1974), Mostofsky (1945),

In this particular study as the focus {s on reading
performance some classificetion and control of levels of reading
schievement would be necessary, That is, classification would be
necessary in two distinet groupa such ns helew average, or sverage
to above to enable the effecte of stimulus material and the related
task nroblem of incidental and intentional learning to be measured,

With such classificatinn 1t would then be possible to
determine whether or not there is a difference in the "attentional
styles" of the two groups, Tn addition the differential means of
stimulus presentation, and their effects on reading performance
could also be measured,

The question then to be researched in this study may be
stated as follows:

"Do stimuli effect attention and reading performance?”
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EDUCATIONAL SIGNIFICANCE

Children passing through the educational system in
New Zealand are presented with printed material in ever increasing
amounts, all of which is of a similar format. For example, in the
beginning stages of learning to reac children are exposed te the
"Ready to Read" series published by the Zducation Department., In
addition to the "Ready to Read” series many supplementary books
are avallable, published by independent publishers to parallel
each stage in the Education Department's series, However, the
basic series and published supplementaries are of a very similar
format, especially in the beginning stepes, with a picture on omne
page and a brief text on the adjacent page., Books at subsequent
levelg only differ in that the mimber of illustrations reduce and
the smount of text increases, In spite of what is available a
large number of children still have difficulty, or experience
complete failure in learning to read., Because a large number do
learn to read successfully the basic materisls used, along with
the teaching strategfes, would seem to be appropriate for these
children. However, those who experience failure or difficulties
of some sgort, scrutiny of hoth the materials and teachinp strategles
is necessary.

Tt {3 the purpose of thig study to focus on the former of
these in terms of their classification as stimulus materials.

The results of such a study may have implications not only
for publishers but also and most certainly for the teacher
of reading,

The latter is of major concern, in particular the guidance
it may provide for assisting poorer readers.
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CHAPTER II

REVIEW OF LITERATURE

William James (1890) considered the immediate effects of
attention to be, to make the individual

(1) perceive

(i) conceive

(111) distinguish

(iv) remember

His position is conscnant with much of the work carried
out in the field of perception, especially that which was done in
the late 19th and early 20th century (referred to im Chapter I
of this study). Attention is regarded as being a necessary and
all important aspect of perception,

Such definitions of attention as the following help to
illustrate this link with perception:

Titchener (1908) described attention as "a state of
sensory clearness with a margin and a focus”, a view which accords
with the Cestaltist figure-ground explanation of perception.

Chaplin (1978) defines attention as "the process of
preferentially responding to a stimulus or a range of stimuli,
Involved in this is the adjustment of the sense organs and central
nervous system for maximal stimulation.,"

Norman (1969) influenced greatly by William James describes
it as "the taking possession by the mind, in clear and vivid form,
of one out of what seems several simultaneously possible objects

or trains of thought.,”
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Each of these writers seems to regard focalisation and
concentration to bhe of its essence. TCach appears to hold a position
which implies that in attending there is withdrawal from some things
in order to deal effectively with others, Indeed, the three
definitions listed above reveal one other basic similarity in view-
point., Each refers to an Initial orienting of the organism to the
stimull, followed by a selection and processing of only some of these
stimulif, The initial response referred to is known in literature
on attention as the "orienting response or reflex". It involves
the organism being alerted, aroused to undertake the processing of
particular stimuli, which it considers appropriate from the many
available, Berlyne (1950) referred to a very similar reaction as
the orienting response in his "Arousal Theory" which he saw as an
explanation for motivation. Boiko (17 5) warns that the orienting
reflex should not be confused with other special defensive reflexes.
As oripginally formulated the orienting reflex was regarded az a
"What is 1t?" reflex, and was assumed to perform a particular function
quite distinct from other available reflexes which seem to be more
associated with "flight" or "fright" reactions. Let it be sufficient
to say that there is something in the nature of the stimuli which
arouses or alerts the organism to a state where it focuses, for
some reason or other, on some stimul{ and not on others,

Carkhuff (1972) in his book "The Art of Helping” sees
attending as an all important factor in psychotherapy. Although
his deseription of what constitutes attending emphasises eye contact
and body positioning, he also gives equal weight to listening end
observing in preparation for responding, The orienting reflex
then is not just a matter of positioning but also involves the alert-
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ing of the organism to indulge in some form of stimuli scamning.

It is interesting tc note that the word arousal has been
used as & synonym for attention since the notion of psychophysiological
dimension of arousal (Hebb 1933, Malwo 1957, Berlyne 19420, Duffy 1962)
has come to attract wide Interest. The reasons for linking these
two are bassd on various indices of increased arousal, and especially
E.E.G. alpha blocking, called forth by stimuli that one would expect
to capture a subject’s attention, Then an increase in arousal, and
especially the transient rise in arousal that forms part of the
orienting reflex (Sokelov 1953, Barlyne 1990), appears to entail
physicochemical changes in sense organs and in sensory structures of
the nervous system, changes that heighten their ability to take im
and process Information. At the same time, the ability of associative
mechanisms in the central nervous system to analyse and utilise
incoming information is heightened, GSimilarly many writers have
postulated that a rise in drive (arousal, emotion) leads to a
narrowing of "cue utilization" (Callsway & Stone, 1960; Easterbrook,
1959).

This latter statement focuses on a crucial characteristic
of attending behaviour, that {s, its tendency to be a selective
process., The individual appears te attend to some stimuli in pre~
ference to others.

Gibson (1959) argues, "Children and adults can take in
only a limited amount of information at any one time, and therefore,
attend only to some aspects of what {s going on around them and
not to others. Ve select what we attend to in a systematic way,
attending te particular dimensions and distinctive features.
Generally the individual chooses which dimensions to ignore and
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which to attend to in a rational manner.”

Rahneman (1973) stated that low arousal nroduced low
selectivity but as arousal ‘ncreased selectivity increased and
performance improved because irrelerant cues were more likely to
he rejected, Bahrick, Pitts, Tankin (1752) had subjects engased
in twn tesks:

(1) The continuous tracin- of a target.

(11) Monitoring t'e ocerrronce of an occazional

figure in tha visial »eriphery.
tMen Incentive nav for hoth tashs wae increased from 20 cents to
2 dollar the performance on the centre]l task {mproved and the
narintaral tagl deteriorate!,

Callawey and Stane (12 0) rlsa Ffovad that a decresase in
aro=al tmprovad the racigtratiom af ~~+'pheral cuss,

Theorists of attention, *a=- trfad to explain the total
orocase but with only a modfcun of zicccesa, One of the first
attermts was put forward by Nroadbent (1758) i{n his "Filter Thaory
of Attention", We postulated the !dea of a filter system which
had the capacity to seleet only ons of the input lines and ofve
1t d'rect access to the "limited capacity chammel" which reacted
with long term memory and then on to output mechanisms, However,
work dene by Deutsch and Deutsch (19°3), Triesman (1967) and
Neigser (1957) have all showr the {nadequacies of this theory,

Norman (1969) suggested a model based on the theories
of Deutseh and Deutsch (1943), lNeisser (1947) and Triesman (1947)
as gn alternative approach to explein this complex process, The
important additions by Norman, to theorlas by Broadbent, Neisser
and Trissman are the influence of "e:pectations”, "linguistie

systems” and "pertinence” on gaining and sustaining attentiom,
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After the orienting reflex, which appears to heighten
the sensitivity of the sensory system and arouse the organism to
be selective (or even force it to be selective because of a
narrowing in focus due to the initial interpretation of the
arousal stimuli) selective attention according to Norman, is guided
by the individuals expectations, predictions, the availability of
language to assist in interpretation and the individual's decision
on relevance of particular cues based on previous experiences.

With referemce to the reading process, expectation,
pertinence, and linguistic systems are determinants in the act of
lucc;alful reading, Expectation, pertinence and linguistic systems
are learned, highlighting that attention is also learned., The
young child like many animals is stimulus bound and reacts to
stim:1i which impinge upon it (Mostofsky, 1970), With humans, as
with animals, to a lesser degree, experience or learning helps
them to know which stimuli to attend to in familiar situatioms.
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There are children though, through a maturational lag of some

sort, limited experiences, low intelligence or interrupted
learning, whose development in learning to attend to relevant

cues varieas from one to the other considerably. The Zeaman-House
(19 3) study supports such a statement by postulating an attention=-
deficit theory to account for the lipaired learning characteristics
of retardates. They Iin fact found that retardates when shown

what to attend te, developed learning curves approximating those
of "normal" learmers. Although a certain eircularity in their
argument has been pointed out by Wischemer (1957), there appears

to be much of value in their discovery of differences in "on task"
time between the two categories of learners, and the reduction

of this by retardates when they learn or are directed towards
relevant cues for attending,

It would be interesting to know whether or not these
subjects had an attentional deficit becsuse of their intellectual
level or an attitude built up through continual failure., To
shed some light on this Zahaderne (1953) carried out a study with
sixth graders on attitudinal and intellectual correlates of
attention,

Pour sixth grade classrooms totalling ome hundred and
twenty-five children were used to determine whether attentiveness
in class was related to attitude towards school on one hand or
schievement and ability on the other. Each pupil's attention
as defined by "on task” time, to the main class activity was
recorded over a two month period using a modified version of the
Jackson-Hudgins (1965) Observation Schedule, In additiom question-
naires assessing the attitudes weve administered, and I.Q., and
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achievement~test scores were obtained from school records.,

There was practically no relation between students' attitudes

and measures of attentlon; however, a positive relationship

was found between measures of students' attention and scores

on achievement and intelligence tegts, In sum, all of the pupils
in 2 clessrocom may have been subjected to the pressures for
attenlion but the extent to which they responded sppears tied to
a general ability variable rather than to an attitudinal one.

The question then arises, if Intellect is an independent variable
and attltude has little or no inilueuce tihen what is the importamt
variable?

In an attempt to sauswer itliis Fahneman (1973) states
that Lle effort anyone Iinvestscorresponds to what he is doing
rather than what is happeunlns to hin, Turther, he sees that
volintary attention is exertiom of effort selected by current
plang and Intentioms while involuntary is exertion of effort
which 1a selected by more enduring dispositions., In additionm,
nenta! effort is reflected in nanifestations of arousal showm Ly
such physiclogical indices as pupil cCilation and electrodermal
responge, The Individual then is llkely to put in mental effort
when he knows what he is doing end thus sttend, as he does
when it {s something learned such as the sound of a siren or

father's volce and the like,

Bruner (1946) supports this notion of effort and
voluntary attention put forward by Falnenan when he discusseg
his notliom of "cognitive cost", In this situation an individual
in & problem solving situation adopts & gambling strategy rather

than a logical strategy to attempt a svlution, because the cognitive
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cost of the logical strategy is toc great., Such a strategy then
determines the cues to which an indlvidual will attend. To
relate to a reading situation where a poor reader is confronted
with a2 difficult word the cost of laboriously working it out by
using techniques of phonic and structural analysis, context,
configuration may be much greater than the possible pay-off,

In such a case the individual 1s likely to adopt the gambling
strategy and attend to a minimal cue such as configuration and
initial consonant, and then make his puess accordingly,

Selective attention, however, is close to what 1s being
talked about in discrimination learning - this is learning in
which the task is to make choices or judgements between alternatives.
Discrimination learning is basic to the act of reading. Correct
digcriminations can only be made if the left to right eye movement
has been mastered by the individual, The development of this will
he dependent upon correct cue responses and reinforcement, In
the beginning stages of training reinfercement would need to be
given by another adult such as the tecacher, but in latter stages
of development will be self-administered through correct left to
right eye movement and subsequent success in the reading act.
Although left to right eye movement (s necessary, it is not on
its own all that i{s required to deal with the discriminations and
responses to the necessary cues required for accurate reading,

But this ensurance that cues are responded to in the correct order
is a necessary forerumner to effective reading,

In the early stages of learning to read when cues are
responded to correctly reinforcement is administered. This re-

inforcement is to word shape, left to right eye movement, picture



clues and possibly contextual clues. As the individual develops
in reading correct responses hecome seclf-reinforeing., In itself
this tends to bring acts such as left to right eye movement, use
of configuration, contextual clues and initial consonants to the
state of being habituated responses. Stasts has discussed this
matter to some length and supgests that the pre-school raeinforc-
{ng and non-reinforeing expariences are the main determinant of
early attention development. Those cli!ldren who have not learned
appropriate attending behaviour tend to exhibit a failure syndrome
in their first year of schooling. The non-achievement symptons
of this syndrome are amply demonstrated by Clay (1972) who reports
extensively on typical reading problens found I{n six year old
children (after one year at school in ilew Zealand).

If reading development is dependent upon "attention" or
"attending behaviour™ and such behaviour is learned, which entails
the selection and processins of relevant cues then it is necessary
to examine the cues important for effective and successful reading
performance,

As 2 child progresses in h'!s performance in reading, on
analysis it may be found that he has acquired many more skills
than he initially possessed. This would be true in analysing any
subsequent level in reading and comparing it with an earlier level,
With advancing reading skills then, he is learning the relevant
cues to which to attend, BPut advancement in skills does not mean
emphasis is to be placed on the important word recognition skills
alone, Advancement in reading through attending to relevant cues
includes the learning of all skills such as prediction and dis-
erimination in meaning fcr fulfilment of the total reading process,
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and meaning and reaction being attached to the printed symbols,
The printed symbols themselves have only, in Ausubel's terms,
potential meaning the "real™ meaning being within the readers
cognitive structures, However, "'real' meaning cammot be achieved
unless the available cues are attended to in their correct order
(as far as phonic and structural analysis of the word) and the
familiarity of language patterns for meaning,

Sheldon (1955) defines the reading process as ome of
skill development which passes through seven major stages. These
include the building up of concepts and simple language patterns,
the individual reading his own lanpuage patterns, reliance on
picture clues and the acquisition of a sight vocabulary which is
dependent upon language patterns, configuration and distinctive
features, Following on from this is the discrimination by initlial
congsonants and blends, word endings and other phonic and structural
details, After this the individual semms to broaden his
vocabulary and knowledge of languaze patterns before meeting
technical vocabulary and concepts and again different language
patterns such as the language of science,

An ald to the individual for assistance {n responding
correctly to language patterns is thought to be the parallel
association of picture and text, as advocated by Richardson and
Hart (1959) in their appralsal of books suitable for teaching
retarded readers, Attention, and processes related to information
intake, are regulated to some degree by the amount of available
information. Therefore, in pictures or i{llustrations provided
to aid the response to the text isclatiom of the important features
either by emitting or fading out the background, or by the use of



bright colours, or provislon of sketclhes with some novelty
about them (Travers, 1972, pp. 25 =241) hag been found to be effect-
ive in getting the reader to attend to relevant cues designed to aid
their response to the printed text, OCattegno (1%(2) also found
that the use of colour hackgrovrda, of different shapes, assisted
greatly in the discrimination nf lettors and combinations of
letters, Travers (1970) reviews soe of the literature supporting
tﬁtenso stimuli such as bricht coleirs as attention gaining,
Travers (1972) also outlines some o7 the literature supporting
novelty as a factor in gaining attention, Bird, Scanlon and
Hart (12 3) in their series of "Trend Books" for older ratardad
readers have capitaligsed onm novelty, fading into background er
omizs'on of wnimportant detalls and colour which too are assoclated
step by step with the text, in the!r sketches to ald the reador
to respond, with a greater chance of success, to the printed
text,

Cattegno's (1952) work "Vords in Colour™ has been tried
and tested with children In readin: liaving diserimination learning
problems and has been found to be successful with many,

Samuels, S.J, (1957) in an experimental study looked at
the effect of plctures on the acquisition of reading responses,
In his first experiment he used thirty pre-first grade children
and randonmly assigned them to one of three experimental treatments -
no-picture, simple-picture, and complex-picture conditions, During
acquigition trials, when pictures were present, the simple and
eoﬁplax pleture groups made more correct responses (p<.01).
During the tem critical test trials, with no pictures present, the

no-picture group excelled (p ( .01), Thus support was given their
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hypothesis that "the presence of pictures would retard the
acquisition of reading responses'. From this experiment, it
would appear that pictures functioned as distracting stimuli
in that they drew attention away from the printed words.

Braun (1997) also found significant differences in reading
acquisition favouring the no-picture group. Samuels (1957) in
his second experiment used twenty-six pairs of matched first
graders who were given classroom reading Instruction under a
no~picture or picture condition. The results disclosed that
poor readers with no picture present learned more words (p (.0l).
With those classified as better readers the difference was not
significant, These results concur with the findings of
Silverman, Davids & Andrews (19°3) and also Baker & Madell (197.5)
in that performance of less capable students was affected more
by distracting stimuli than was the performance of the more
capable students. Mather (- ;) also found in the teaching of
social studies, concepts pictures showed themselves to be more
distracting im nature than facilitators of specific learning.
Such studies do not answer all of the questions but nevertheless
do support the conjecture earlier in this chapter that with
increasing skills children have learned the relevant cues to
which to attend, However, the value of pictures for motivation,
their influence on student attitude and the use good readers make
of them when they are available are left unexamined. There is
also no mention of the quality of the pictures in terms of the
use of bright colours and novelty which may have contributed

to them being strong distractors to the text,

Paradowski (1967) carried out a study on the effects of



curfosity on incidental learning, A definition of curiosity
accepted by Paradowsk! for thls study came from Maw & Maw (1942):
"ees curiosity is a condition whereby an
individual becomes more sensitive to cues
in his environment"
which is very close to the explanations in the literature on
selective attention,

With fifty-two undergraduate subjects, curiosity was
aroused by the presentation of five illustrations of strange-
looking animals, Five additional illustrations of familiar enimale
were shovn to the same subjects to produce the effects of low
arousal, Paragraphs of verbal information were paired with each
illustration and provided an intentional learning task,
Intentional lesrning was assessed for each item as was incidental
learning, which consisted of the post-test recall of the settings
and border colours around each animal illustration. Curiosity
arousal, stimulated by the pictures of novel animals, significaently
increased both intentfonal and incidental learning, This finding
i1s at sharp varifance with the generalization based on research
on aversive drive states that drive arousal leads to reduced
incidental learning.

Paradowski puts forward an explanation that the effects
of arousal on incidental learning are dependent upon the nature
of the drive aroused. Woodsworth (1958) supports this motion
wvhen he stated:

"Arousal of need primacy motives decreases

incidental learning, whereas arousal of behaviour
primacy motives facilitates incidental learning,”




Although Paradowski did not empley both novelty and
colour borders in his written texts such a notion has some merit,
The use of coloured horders of high spectrum loci around texts
about both novel and familiar animals, and the association of
novel pictures with texts needs researching as to their influence
on reading performance, Although the work by Samuel mentioned
earlier would indicate that both novel and familiar pictures may
impair performance in reading the texts, these almost universals
of attention - novelty, bright colours, and complexity may well
gshow themselves to be effective In increasing reading perform-
ance of texts without accompanying pictures.

Rayner and Kaiser (1975) looked at the effects of novel
texts on good and noor readers when asked to read mutilated texts,
Twentv=four gubjectes i{n all were used - twelve from Grade Six,
all considered good readers, and twelve from Junior High School,
all of whom were considered poor readers. The texts were mutilated
by changing the shape of the words and/or the initial, medial or
final letter., Vhen the shape had been maintained by replacing
letters with letters that shared distinctive features, and were
visually confusable with them, less reading time was taken and
fewer errors were made than when the shape had been altered by
replacing letters with letters that were not visually confusable
with them., In addition mutilations to the beginning of a word
were considerably more disruptive than mutilatioms to the middle
or end of a word., Good readers and poor readers showed highly
similar data patterns., It was noted in particular for poor
readers that conditions in which more of the distinctive features

of the words were preserved facilitated reading, One possible



interpretation of the study is that ..ayner and Kaiser have intro~

ducce clements of complexity anc noveiiy Into the writtea text,
These elements may have assisted subjects in their attending
behaviour so that they scannaed more carefully for relevant cues.
Therefore, a combination o the coloured borders and novel
picturecs as used by Paradowski, with mutilated texts may well
bring cut some of the distinctive strategies used by good aud
poor readers in attending to the Lexts along with the consequent
realing performances in the differemntisl concitions,

Marchbanks and Levin (19 5) lnvestigated the cues by
which children recognize words, Vith a sample of fifty kinder-
gerten and fifty first grade children they aimed to investigate
the Lases on which ehildren recoznize words.

Subjects were required to select from a group of pscudo
words the onme gimilar to a word that Liad just been exposed to
them. EFach word In the response group contained one cue that was
the same as the stimulus word, with the other cues held constant,
Specific letters, and not the overall shape of the words, form the
basis for recognition according to thelr results. The first letter
is the most lmportant cue; the final letter is the second most
important, In three letter words the last letter is a2 more salient
cue than in five letter words,

An explanation of the "first-last" letter phenomenon
may lie in the theory of primacy and/or recency of cues. Or,
perhaps, the first and last letters of a word stand ocut in
particular because they are lsolated on one side by a white space,
whereas middle letters are embedded in other letters, (Marchbanks



and Levin, 1945). Bryant (1974) suggests that in

reading, children are responding as much to the background as
they are to the foreground, If this is indeed so it is likely
that the first and last letters, where a greater contrast existe
between background and foreground, would be attended to more
than other letters in a word, It algo suggests a reason for
attention to medial letters which protrude into the background
because of their size, e.g. the "th" in "either",

There is considerable agrecment on the importance of
the first letter as an {mportant cue, in the studies of
Marchbanks and Levin (1965), and Rayner and Kafser (1975), but
disagreement about the {mportance of the outline shape of the
word, Amongst the reasons for such difference in findings may
be sugzestedt

(1) Marchbanks and Levin used words up to

five letters in length with the majority
being three lettar words to match the
limited vocabulary of their young

subjects,

(11) Rayner snd Kaiser used subjects of eleven
years of age and older who had had at
least six additional years of instruction in
reading, Their subjects would have larger
vocabularies including meany words greater in
length than five letters.

Thus age, increased vocabularies, and knowledge of more relevant



cues to which to attend for the successful umlocking of a word
may explain the difference in their findings. One very interest~
ing difference 1g that Marchbanks and Llevin used twenty-five

beys and twenty-five girls as subjects, Differences in results
between the sexes were recerded and dliscussed, although their
final conclusions are based cn an everage from the group of
fifty. Rayner and Kalser on the other hand do not say whether
or not thelr subjects are boys, girls or a combination. Results,
therefore, may be influenced by the variable sex.

Mostofsky (1970, pp. 20-21) in his book, discusses to
some extent the studies that have looked at sex differences in
attentional styles and concludes:

"eeo sex differences in attertional responses are
found very early in life, and that they accord with
the Eres-Logos theorctical distinctions of Jung and
Wickes. Female infants also appear disposed to res-
pond to patterned stimulations which are complex;
males appear te 'prefer' stimulus patterns which are
more amenable to analysis and compartmentalization,
These response differences are consistant with those
observed later in life; they alsc are associated
later in life with differences in responsiveness to
inner stimulation, Older females are more prone
than older males to phantasy and to react to situatioms
on the basis of emotional cues (Casteneda and
McCandless, 19563 Goldstein, 1959; Trumball, 1953),

Finally, females of all ages appear to evidence a



greater responsiveness than males to

social stimuli."

Harper and GCraham (1974) found with forty, six year
olds, in two New Zealand schools that the boy/girl attending
behaviour difference parallels a finding common te many Enpglish
speaking countries, that is, girls are generally better
readers than boys. (Dwyer, 1973). Samuels and Turnure (1974)
using eightye-eight, six year olds !n Minneapolis, also showed a
difference in attention favouring girls. They also computed a
Pearson product-moment correlation between word recognition and
attention of .44 (p <.0l). The similarity of the results of this
study with those of Harper and Craham indicate both a measure of
generalizability and also tend to emphasise further the import-
ance of attending behaviour in the learning to read.

Other studies on the difference of attention between
boys and girls show that girls have significantly higher per-
formances than boys. However, this sex difference diminighes
with age and ceases to be gignificant between eight and eleven
years, but becomes significant again at twelve years of age.
(Gale and Lymn, 1972),

A major difficulty with any research in the field of
attention is choosing en instrument which will provide some index
of "attentional styles". 1In additiom to, or instead of, some
measure of attentional style some means of objectively determine
ing when children are attending is necessary. But again such a
means is difficult to obtain, The latter may be schieved by using
measures of physiological changes such as those measured by the
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Galvanic Skin Response (G.5.R.), pupil dilation, cardio-
vascular and respiratory changes. Attempts to measure G,.S.R,
or cardiovascular and respiratory changes introduce the
possibility of intervening variables which are likely to produce
confounded results, Some classroom activities, would not permit
attachment of sophisticated instruments to children,

Nevertheless, in studies concerning children's reading
it is possible to have some objective measures of when they are
attending through the measurement of pupil diletion by the use
of an eye camera or a videctape recording from a camera mounted
facing the subject and focused on hiz eyes. A further index may
aleo be achieved by a measure of "on task™ time,

Harper and Graham (1974) for example, observed children
in the classroom and noted the timc tiat, in thelr opinion,
these children were involved and worliing on the task set by the
teacher, Other studies, some of which have been mentioned in
this chapter have used similar observation techniques to calculate
an index of attention derived from the time noted that the subject
appeared to be "on task', Vith many clessroom tasks, however,
it ie difficult to be sure whether or not an individual is
attending solely from outward appearances. Expository type
lessons involving a certain amount of pupil time sitting, listen-
ing and supposedly assimilating can be very misleading., Body
orientation and eye focus on the speaker does not necessarily
indicate what cognitive sctivity is occurring,.

Instruments for measuring "attentional style" are not
mumerous, However, tests such as the "Fruit Distraction Test"

and "Embedded Pigures Test" have showa high correlations (of .7



or more) with attentionm,

Denney (1974) carried out some research on the
relationship of three cognitive style dimensions to elementary
reading abilities.

The study used good and poor rcaders from grades tweo
to five, and compared them on threc cognitive style dimensions -
conceptual style preferences, cognitivce tempos, and attentiomal
styles. These three dimensions were &sscssed with the Conceptual
Styles Test, Matching Familiar Fipures Test, and Fruit Distraction
Test. He found that Attentional Styles measures distinguished
good and poor readers bettar than the other cognitive style
iagasures.

The study by Denney indicated also that poor readers’
difficulties lay not in the total amount of time they attended
to particular problems but in the proportiom of that time spent
productively examining the relevant stimulil in their visual
field. Poor readers' fallures to focus upon the relevant stimuli
not only hinder them in the act of reading itself (by distracting
then from the word or phrase to be read), but also in the process
of learning how to read,

Staats, Brewer and Gross (1970) have shown that
differences in the learning curves for good and poor readers
being taught the letters of the alphabet through operant condition-
ing exist in the early trials; during such trials, the direction
of atteantion to the learning task at hand is a most cruclal factor
affecting the shape of the learming curves. The Zeaman and House
(1943) study mentioned earlier in this chapter would lend support

to the findings of Staats, Brewer and Cross.
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Attentional style refers to the child's ability to
deploy his attention selectively, thereby resisting distraction
frem intrusive and irrelevant stimulus Information., Two such
styles are constriction and flexibility, children with the
flex!ble attentional style beine less distracted by irrelevant
stiml!l, Santostefano and Paley (1974) showed developmental
advances along this dimension from constricted to flexible
attentional styles. A parallel is zeen in the development of
salective attention through maturation and learning.

Effective reading would seem tc necessitate the
accurate deployment of attemtion and the exclusion of {rrelevant
and distracting information elther contained within the relevant
stimuli (e.g. silent letters) or 'n close proximity to them
(e.z. plctures and other words on the page). Measures of such
behaviour, and appropriate description, would seem to exist in
work done by Witkin (1954) in measurirg {leld dependent - field
independent styles. Fremech (1954) found a high correlation of
his "Concealed Figures Test" (adapted from Thurstone's 1944 work)
with sueh attentionel gtyles as described bw the terms comptriction=

flexibility and field dependent - fiald independent,



OPTRATTIONAL DEFPINITIONS

The sample for this study consisted of twenty boys and
twenty girls who fell between eleven years and eleven and a half
years of age at the time of this study (November 1975), These
in tumm were allocated to four cells as illustrated by the

following matrix:

Good Rdrs Poor Rdrs
Boys 10 10
Girls 10 : 10

Six of these children were Maori children which is consistent with
the 15 per cent Maori population of the total school roll,
In this study:

(1) Good Readers are defined as those children

whose raw scores on the "Progressive Achievement
Test" in reading comprehension fell within the
range of 20-30 raw score points. In order for
these children to be categorised as "good r=aders"
an additional precaution taken was to ensure

that for each the teachers® rating on a five point
scale had to be three plus or better,

(ii) Poor Readers are those children whose raw scores
on the "Progressive Achievement Test" in reading
comprehension fell within the range of eighteen
raw score points or less., Teachers' ratings on the

five point scale had to be three minus or less.



(111)

(iv)

Attentional Style is defined by scores on the

"Concealed Figures Test" for Grades 6-15, adapted
from Thurstone (1944) by French (1954)., The

test measures attentional styles on a constriction
flexibility continuum,

Stimulus Characteristics are defined in this

study in three ways:

(a) By pictures of both "real" and "novel"
animals presented in one case in appropriate
settings and the other case in inappropriate
settings which were atypical for such
creatures.,

(b) By the placing of borders around pictures,
and in some cases the written text, of
elther black, blue, yellow, green or red,

(¢) By two forms of written text: conventional
orthography and "mutilated texts". The
latter referring to orthography in which
the initial letter of each word has been
replaced by one similar in shape and size,
allowing the total configuration of each

word to be retained,

In addition to the "mutilated text", the
fact that the context refers to a novel
enimal in some cases also provides a
characteristic of the presented stimuli.
Further to this, combinations of "mutilated"”
texts, coloured borders, and associated



(v)

(vi)

(vit)

(viii)

pictures will be used to vary the
stimulus characteristics.

Incidental learning in this study is defined

by the subject's accuracy of recall of the
border colour presented with the pictures of
novel and real animals in two differemt settings.

Intentional learning is defined for this study

as the ability to respond correctly to questions
about the setting in which the novel and real
animals are presented,

On_task time is a measure of the total time
taken from the presentation of a text to the
completion of the subject's reading respouse.

Performance in reading is judged by the number of

errors recorded during the oral reading of each

text,



General:

The nature of the stimulus material will have differential
effects on the reading performance, through attentional patterns,
of both boys and girls classified as either good or poor readers.

General ability is controlled through the selection of
good and poor readers within an intelligence test raw score range
from 32 to 54, which translated to Intelligence Quotients ranges
from 91 to 114, Such scores fall within one standard deviation
either side of the mean for both raw scores and 1.Q. scores. These
scores may all be considered to fall within the average range.

The four independent variables remaining around which
specific hypotheses will be based aret

(1) Previous reading performance.

(i1) Attentional style.

(111) Stimulus characteristics,

(iv) Sex

Specific Hypotheses
(1) Poorer readers, as defined in this sample by

P.A.T. scores and Teacher ratings, will score
at a lower level on the "Concealed Figures Test",
defined as a measure of "lttcuttonal style",

(11) That "poor" readers as defined will make more
errors on the “"Concealed Figures Test" than
"good" readers,



(111) Boys, whether classified as “good" or "poor"

readers will score better on the "Concealed

Figures Test" than girls.

(iv) Attentional style, as defined by scores on the

"'Concealed Figures Test" will be related to the

"on task" time of subjects when presented with

certain stimulus materials.

(a) those subjects with low "Concealed Figures
Test" scores will have a greater "on task"
time when mutilated or traditional texts
are presented with associated pictures,
than will high scores;

(b) "sood'" readers will show a shorter "on task"
time with all stimulus materials, than
will "poor' readers;

(e) girls generally, regardless of the stimulus
material, will show less time "on task"
than boys.

(v) (a) "Poor" readers will show an increased
level of reading performance on texts,
whether "mutilated" or traditional ortho-
graphy, presented without an illustratiom,

(b) "Poor" readers will show an increased
level of reading performance on texts pre=-
sented with borders of bright colour and
no illustration,

(vi) Incidental learning scores will be higher on

stimulus materials having borders with colours



(vit)

high on the spectrim loci than with colours

low on the spectrm loci,

In comparison with stimulus materials containing
"real" animals end veual settings, scores for
intentional learning will be higher for stimulus
materials containing novelty (i.e, novel animels

or "real” snimsls in novel settings).



CHAPTER III

METHODOLOCY
SAMPLE

A sample of forty children was salected from the Form Onme
area of a city intermediate school. The particular school chosen
was not different in any way from other intermediate schools in
the city. No problems peculiar to this school existed, such as a
large Maori population, low socio-sconomic status homes or the con-
verse, school organisational patterns or staffing,

Two major categories of children were selected imitially,
those classified as below average readers, (defined as "poor”
readers) and those classified as average to above, (defined asz "good"
readers). Ninety children in all were selected by a Senior Teacher
respongible for the teaching of reading in the school., These childe
ren were then tested on the '"Henmon-lielson Tests of Mental Ability"
Grades 5-9, Form A. From the results of this test the forty subjects
were selected to fit a two by two design., Por the purposes of this
study it was required that general ability be controlled to negate
the possibility of it being an independent variable. Therefore,
twenty subjects comprising ten boys and tem girls classified as
below average (or poor) readers were selected, Twenty subjects
compriging tem boys and ten girls were also selected for the
category of "average plus" (or good) readers. To ensure the control
of general ability only those scoring on the “Hemmon-Nelson" test
within the boundaries of plus or minus one standard deviation of
tha mean were accepted,

In addition, age was also to be a controlled variable so
the children selected ware all between the age of eleven years and



eleven years six months at the time of the study, November 1977,
As this study was more concerned with characteristice of
good and poor readers possible couses of retardation or success
in reading were not taken Tnts semsidevation, Socio-econom’c
statis, environment, time at schonl, abeenteefism, changes »f
schools, emotlional szettin~ ‘= ths 'ome, were not considered an

{ndependent variables for the study,

ASSESSMENT INSTRUMENTS

READTNG

Por reading perfomance, "rocressive Achievemant Test"
(P.,A.T.) in Neading Comprehension was naed because it is a test
standardised “or New Zealand ¢:'liren and used predominantly in
schonls for assessment of readin: lovels, Teacher assessment »f
chiliren on a five point scalc was also used as it is a mandatory
agssessment on all school children in Yiow Zealand twice a year.
The five point scale i{s basad on the MNormal Distribution Curve
and considers a humdred typical children, randomly selected, of
the same age group for the allocat!ion of these ratings, PFor this
study the P,A.T. reasult and the teachor rating were required to

support one another for selection as a subject,

GENERAL ABILITY
The "Henmon-Nelson Tests of Mental Ability" (H.N.) Grades

6«9, Porm A, was ugsed as a measure of gemeral ability. The IH.N,
Test was selected because of its equal distribution of verbal and
non-verbal items., Selection of a test of this nature was importaat

as tests of general ability heavily weighted with verbal items give



depressed scores for poor realeis., oome unpublished researci

MeAlpine (1958) carried out in inieriediate Schools, in this

city, indlcated the "Hemmon liclson  test to be a more appropriate
test of wental ability tha) L .2 l.s _cs.e which ware at thal
time Leing used for select.on Lo s.rcaned"’ classes at both

Interwcdiate and Secondary uulools,

Tue wmean raw score on o A for Grade 6 {s 37,39, and
the standard deviation In raw ascore points is 16,53, The standard
ervor of raw scora points is 3.3,

For Form A Grade " the rani¢ from minus one standard
deviation to plus one in raw score points would be from 20.7 to
54,02, Subjects in thls study ranged Lram 32 to 54 raw score

points,

ATT_ TTIONAL STYLE

The "Concealed Figures Test' ’rom Freach, J.W. (1954)
"Kit of Selected Tests for ‘eference, Aptitude and Achievement
Factors" was selected as a measure of "attentional style", The
test 's an adaptation by Thurstone, L,L, (1944) of the
"Gottacholdt Figures Test' where the subject’s task is to select
the one of five given simple geometrical figures that is contained
in a complex geometrical figure., Seen by Thurstone as a factor
in closure, the subject identifies the configuration that he has
in mind in spite of the fact that the perceptual field represents
a lot of material that does not belong with the comfiguration
that the subject is trying to find, in that fleld.

"Concealed Pigures Test" then 1s requiring the subject to
attend to relevant cues and ignore irrelevant ones., It also

requires, for success, freedom from functional fixedness, in all,



some degree of flexibility rather than comstriction, Demmey (1974)

defines "attentional style” as the ability to deploy attention

selectively, avoiding distraction from intrusive and irrelevant

stimulus information, He sees the polar classifications on an

"attentional style" continuum as constriction through to flexibility,
Thurstone's "Concealed Figures Test" seems to fit

adequately as a measure of "attentional style" as defined by

Denney. Statistical data quoted in the test manual by French (1954)

gives correlations of ,7 and greater with other measures such as

field dependent - field independent, Witkin (1954).

STIMULUS MATERIALS

Apart from the initial screening tests for classification
of subjects in reading, general ability, and "attentional style"
the stimulus materials were placed on coloured slides and presented
to the subject on a screen. The subject matter for slides contain-
ing pictures and/or written texts was that of animals. Animals
were chosen because they have a universal appeal to people of all
ages and especially children. In addition, to place the subjects
in a situation which has appeal because of the subject matter, and
the mode of presentation, is stress reducing., Animals too, as
subject matter avoid any biassing of results through the influence

of cultural sex stereotypes.

SLIDES - SET ONE
Three slides of "real" animals were deer, wolf and
sheep, each of which presented the particular animal in its

true setting and each was presented with a border of black,



blue, yellow, greem or red,

The same three animals were presented in atypical settings
but this time with coloured borders lower on the spectrum loci
than in the previous presentation,

Three novel animals are presented in a similar manner,
that i{s, in settings which seem anpropriate for the type of animal
portrayed and then in settings which anpear inappropriate for the
type of animal portrayed. Again with the snimal presented in its
appropriate setting, it is surrounded by a coloured border higher
on the spectrum loci than those presented with the animal portrayed
in an inappropriate setting, WNovel animals presented were named:=-
dogaroo, armapine, eleshrew,

In association with each of these slides is two multiple
choice questions also on slides presenting a small illustration
of the animal at the top. Below this illustration the first
question is presented about the setting in which the animal was
seen (intentional learning). Benecath this is a question about the
colour of the border arownd the picture (incidental learning).
The order of presentation of these slides being:

Lot A 3 real and 3 novel animals in “real" settings.

lot B Questions on setting and border.

Lot C 3 "real" and 3 novel gnimals presented in

inappropriate settings,

lot B Questions on setting amd border,

The slides of "real” and novel snimals, similar to those
presented in the Paradowski (1957) study were selected as
appropriate material for measuring "intentionsl™ and "incidental”



learning.

In visual perception from the Cestalt viewpoint, there
tends to be two major aspects of any visual phenomenon, that of,
foreground and background (Cestalt figure=ground), The animal then,
because of its size, placement in the picture, darker outlining
becomes the foreground and the setting the background, Details
of these two aspects are being considered as intentiomal learning.

The coloured border, however, as it is superfluous to the
plcture itself is considered as an irrelevant one to the figure

ground component and, therefore, iz seen as incidental learning.

SET_TWO
The content of the text in each of these slides refers
directly to each of the animels in turn, and their settings, of
those presented in set one Lot A, liowever, all of these slides
have a printed text which is of the "mutilated” text design.
Slides for set two were presented in three forms:
(1) A small picture of the animal with the
“mutilated” text benecath {t,
(i1) The "mutilated” text with a coloured border
surrounding it,
(111) The "mutilated” text on its own - no border,
no picture,
The order of presentation of these slides in set two was
along the pattern of (i) (11) (111) etc, as shove,
(111) (1) (11)
(11) (i11) (1)




Two recordings were made of the subject's response

to these:

(1) the tetal ti~c taken from the presentation
of the slide to the completion of the
regding of the tot,

(12) the number of tmrd errors mede by the

subject in the oral reading of each text,

The assumption being made here is that the greater the
"on task time" and the greater number of word errors, the subject
is more likely to be distracted by irrelevant cues.

The slides in set two had the added advantage or dis-
advantage of the subject having seen previously an i{llustratien

of the animal in its appropriate surroundings.

SET THREE

Six animals were chosen for these slides, but not the
same animals as those presented in sets one and two. Although
not the same animals the same criteria was used for construction
of these slides. They comprised of three "real" animals (viz.
1ion, mouse, elephant) along with three novel animals (viz,
squirrabat, elefish, mousaroco). In each the text referring to the
animal and its setting wes presented in "mutilated" text., These

in turn were presented as in set one, that is, in three different

ways ofs

(1) "mutilated"” text without border or picture,

(11) "mutilated” text with a coloured border
surrounding it,

(111)  "mutilated" text presemted with a small _
{llustration of the animal above, but no border,



set three slides, however, were presented in the reverse
order to those in set two Lo negate tie eifects of practise ana
familiarity,

As for set two "'on task time was recorded and number of
word errors in readimg orally tie Lenl. oet three slides in
comparison with set two was intronceo to give a measure of the
influence of the femiliarity with tie animals as presented in set
one and the recell demanded by tie guestions presented in that

sectlion,

SET T'OUGR

The final set of glicdes was introduced as a control
measure of the effecls of "willited texts on attention and read-
ing perfommance, For the measurecnl o eifect, i{ any, of ihe
"mutilated" text, these slides contzine’ descriptions of animale,
not prasented in other slidee, but written in trediticonal
orthography.

The slides were presented in tiwe following order and

form:

(1) orthodox sgeript about a real animal (a cat)
without plcture or border,

(t1) orthodox seript about a "real"™ animal (a pig)
with an {llustration of the animal above the
text,

(i11) orthodox seript about a novel snimal (a rabrat)
with an illustration of the animal above the
text,

(iv) orthodox script about a "real” animal (a cow)
with a brightly coloured border around it,

(v) orthodox script about a "real" amnimal (a dog)
with a small illustration above the text and a
coloured border surrounding the text and picture,



Similar measures as those nade for sets two and three,

of "on tagk" time and word errors in oral reading were made,

METHOD OF PRESENTATION

The "Progressive Achievement Test" in reading comprehension
was adninistered, according to the instructions in the Teachers'
Manual by the reading resource tecacher in the school., All subjects
were tested in thelr familiar classroom setting along with all
other members of the class at the begimning of March 1975, as the
test manual suggests.

The "Concealed Figures Test" and the "Henmmon-Nelson Test
of Mental Abilities™ were adminlstered by the researcher, as set
down by thelir manuals of instruction, The administration and
sitting of these tests was carried sut with potential subjects in
the school hall, The "Henmon-Nelson Test" was administered firstly,
and the forty subjects chosen, who were tested on the "Concealed
Figures Test" one week later in a classroom in the school concerned,

The presentation of the slides on the other hand was
presented through a8 screen by way of a back mounted projector -~ all
of which were mounted on a bench equipped with trolley wheels.
‘Other features of this equipment are best illustrated by the

following diagram:
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PROCEDURE
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Screen for back mounted and remotely
controlled slide projector.

Area where back mounted slide projector
is located.

Video-tape screen.

Microphone connected to tape recorder to
record responses.

Two-way speaker and microphone for communic-
ations between subject and researcher.

Response buttons for subject to operate.

Lights indicating which response button
subject has pushed.

Digital timer graduated in tenths of a second,

Bench at which subject sits.,

The "Simulation" apparatus, as illustrated, was transported

to the particular school and the subjects involved taken through

the equipment, viewing and responding to the slides over a period

of one week. Each subject was involved for a period of approximately

one hour. During this time the researcher recorded time "on task",



word errors, number of questicns cnswered correctly, and comuents
to an open ended question,

‘ach subject wes prescuted Firstly with a novel animal
ia an appropriate settlmg as a trial slide, Presentation of this
slide was preceded by a short perlod of time during which they
were made faulllar with tha functlenling of the machine and rapport
Te-establlshed so as mlulmal stress existed.

Following this period of rappoft and trial slide, set one
slides (Lot A fivst) were presented, For these the instructions
given were: ''1 am goiag to show you some slides of animals which
I want you to look at carefully ~ note as much as you can but let
me imow immediately you have fimished looking," Set one Lot A
were presented in the order of oune "'real” snimal, one novel animal,
At the conclusion of these six slides the following instructioms
wera given for the questions, lot %1 "I will now show you slides,
each of which has a picture of the anlnzls you have just seen, but
beneath each picture there are two questions for you to answer,

If you think "A" is the ¢orrect answer push the button marked "A",
Answey question one fivst before doing question two, Remember in
either question whichever letter you thiok is the correct answer
push the button lebelled with that letter -« A, B, C, Dor E, At

the conclusion of each set of questions an open ended question

was posed and the subject's answer recorded. The question was as
follows: "Was theve anything ¢lse you noticed?™ Answers to this
question were to be analysed im terms of the constriction-flexibility
continuum measured by the “Concealed Pigures Test".



Identical instructions were given for set one. Lot C
and the following questions Lot B, Slides from Lot B were only
exposed for a maximum of thirty seconds.

During this presentation time of viewing each slide was
recorded as was the response to the questions.

Following a one minute break the subject was then
instructed for set two of the slides. The instructions differed
this time as it was predominantly 2 reading situation. The
instructions were as follows: ''This time I am going to present
to you a number of slides which have on them a paragraph written
about each of the animals you have just seen. When you are ready
I want you to read aloud the paragraph about each animal,"

Recordings were made of:

(i) time before starting (i.e. from time of
presentation to first attempt at a response)

(ii) total time "on task"

(ii1) number of words wrong in oral reading,

The procedure outlined was carried out with three sets
of slides depending on whether they had a picture, a border, or
just the printed text. Following each set of six slides a pause
of one minute was given,

Sets three and four were presented with almost the same
instructions, the same pause between lots and an interval of
fifteen seconds in between each slide as was standard for the
previous slides. The alteration to the instructions was: 'This

time I am going to present to you a number of slides with para-



graphs written about some new animals., Uhen you are ready ...."
Recordings were also made of the same responses and
response conditions as In set two above.
For the presentation of all slides the researcher stood
behind the subject and gave the Instructions through the two way

speaker and operated the remote control of the slide projector,



RESULTS

The four cell division of subjects by sex and reading
achievement which was based on "Progressive Achievement Tests"
(P,A.T.,) in reading comprehension and Teacher assessment on a
five point scale are shown in tables 1-4, Included in these tables
are the results on the "Henmon-Nelson Tests of Mental Ability"
Crades 5-9, Form A (H.N,) and the measure of "attentional style™
from the "Concesled Pigures Test" (C.F.T,). The raw scores of
these tests were used as age was held constant by selecting subjects
between the ages of 11 years and 11% years of age on the lst Hovember,
1975, Such e half year restriction in age enabled raw scores to be
used rather than a converted score,

With the "Concealed Pigures Test" scores for the number
correct, the number of errors and the difference between the mmber

correct and the number of ervors ware all recorded,



Table T

53,

Raw scores and Teacher Assessment for boys on PiA.T.,

H.N,, and C,F,T. classified as pood readers.

subjects | Anmomer |PeAeTe e |7 Te0u| €T, [CLFT.ICLPLT,
et Compreh, rquiv, Correct |Frrors|Differ,
C.2,.B, 1 3+ 21 38 92 35 19 1
e 2 3+ 21 43 99 40 34
i | 2 22 50 110 37 28 9
" h 3+ 23 51 111 48 18 30
" 5 3+ 25 54 111 41 21 20
" o 25 54 112 41 35 5
" 7 3+ 25 42 el 42 3 39
h 8 M 28 23 102 51 16 35
o 9 14 25 24 97 42 L4 -2
” 10 3+ 19 53 114 42 14 28
*GC,R,Bs = Good reader boy,
The mean and range for each set of raw scores in Table I is as

follows:~

’ .A ._r.

C.?.T. ‘c‘"“t)
€,F,T, (Errors)
C.P.T,. (hifeL.)

23,1
46,5
41.9
23,2
18,7

RANCE

19 « 25

36 - 54

35 = 51

3 - 4b
-(2)= 39




Table 11

H.N,, and C,F,T, classified as "gzood" readers.

54,

Raw scores and Teacher Assessment for girls on P.A.T.,

Teacher Hole I,04|CeFoTe [CoFuT.|C.F.T, §
Subjects |Asgess~ P,A.T.|H.N,|Equiv, Correct Errors |Differ,

ment [
.
#G,R.G. 1| 3+ 20 | 39 99 % | 44 -10 i
"2 W 20 | 38 9% 34 36 .2 |
"3 3 20 | 46 | 104 55 11 O
N N e 22 | 33 93 4 | 22 2 |
noos| 2 23 | 49 | 109 43 33 10 i

"6 3+ 23 | 46 | 104 s | 37 1

" 7| 2 24 | 52| 108 | 33 E 3l 2

" gl 2 |47 100 | 35 | 37 | -2
"9l 34 28 | 43 91 ; 28 E 34 “ b ;

" 10| 3+ 25 |40 | 98 | 55 11 4

*G,R,0, - Good Reader Girl,

The mean and range for each set of raw scores in Table II is as

follows:

PeA.T.

H.N.

C.F.T. (Correct)
C.F.T. (Errors)

C.F.T. (Difference)

>4

22.9
43.3
39.9
29,6

10.3

-(10)

28
52
55



Teble TIT

55.

Raw scores and Teacher Assessment for boys on P.A.T.,

H.,N,, and C,F.T. classified as 'poor" recaders.

Tencher: i o {
- ‘ Hliit I.Qd CIF.TI C.F.Tl C.FOT.
Subjects (Asseanw PoA.T. HlN, Equiv, |Correct|Errors|Differ.
ment | ‘
:, |
#PReBs 1| 4 11 | 42 98 | 50 17 33 |
! ! [
"2 4 1 [ 36 9 | 39 18 21
1 I
* 3 3 13 | 3] 95 | 3% 30 4
. ;
"4 3= | 14 |3l 91 I 40 16 24
i ,
v s 3 1% | 38| 9% f 38 20 18
| |
" gl 3 15 | 33 | 9 | 49 | 19 30 |
| ] , !
"7 3 7 | 32| 92 I A 18 |
" g 1 17 | st 109 | 3 | 29 i
| |
"9 3. 18 43 1010 | 31 | 10 | 21 |
"0 4 9 ‘ 40 : 97 42 26 | 16 1

*P R,B, - Poor Reader Boy,.

The mean and range for each set of raw scores in

follows:

PlA.T.

H.N.

CoF.Ts (Corract )

C.I.T. (Irrorl )

¢c.F.T. (Difference)

>

13.9
39,0
39.6
20.4
19,2

Table III is as

RANGE

9 - 18

31 - 50



Table IV

56,

Raw scores and Teacher Assessment for girls on P.A.T.,

H.N., and C,F,T. classified as "poor" readers,

sagects s poam . L TS T
ment

#P,R.C, 1| 3- 1 |40 | 97 62 | 3 8
"o gl g 12 | 30| o 2 | 17 15
" 3 3. 1 | 43| 101 40 | 3 o
w 4 s 15 | 40| o0 s | 32 3
" sl A 15 | 3| 9% 9 | 3 | s
"l 3 13 | 38| o 46 | 21 | 25
"7 3 | 15 | sa| 104 2 | 31 n
" 8| 3~ | 15 | 4| 104 45 n 14
" 9l 3« | 16 | 35 9% 8 | 45 <7
" 10| 3 } 17 | 35| os 20 58 -35

*P .,R,G, = Poor Reader Girl,

The mean and range for each set of raw scores in Table IV is as

followst

P.A.T.

C.F.T. (c‘mt )

C.F.T., (Errors)

C.F.T,

(Difference)

14.4
39.7
37,9
33,1

4,8

RANGE
11 - 17
36 - 46
20 - 46
17 - 55
-(38) - 25



57,

Table V  Summary of the means of raw scores om P,A,T,,

H.N,, end C,F,T, for the four groups of subjects used,

1

CoF.Te | C.P.T. | C.F.T.

Oroup PoAeTo | HoN. Correct | Prrors | Differ,

G.R,B, 23.1 44,5 41,9 [ 23,2 18,7

G.R.G. | 22,9 | 43.3 19,9 l 29,6 10,3

P.R.B, 13.9 39,0 39,5 | 20,4 19.2

P.R,CG, 14.4 39,7 37.9 | 33.1 4.8
= !

In comparing boys with girls on the error score of the C,F,T.
using a one tailed t-test, boys had significantly less errors than
girls (p< .005), However, comparine boys and girls on correct scores
the t-test falled to show a gignificant difference, No significant
difference was shown also between the correct scores of "good" and
"poor" readers,

For all subjects the mean and standard deviation was computed on
difference scores on C.F,T. givine results of X = 13,29 and 54 = 15,84
fllustrating that all groups fell well within the range of +1 standard
deviation, The C.F,T, difference scores though are of little use to
this study because of their large standard deviation. However, on
correct scores C,F,T, the X = 39,33 and Sd = 6,97 four subjects fell
below -1 standard deviation and six beyond +1 standard deviatiom,
These subjects were classified accordingly as those scoring low on
C.F.T. and those scoring high on C,F,T. Their results were then com~
pared in all three conditions ({.e., text, text and picture, text and
bordar) for "on task" time, Although the high scores showed a
shorter on tagk time in all three conditions a one failed t-test
failad to show any significance in this difference.



Tabla VI  Means and standard deviatlions of "on task" time for
all sublects' reading passages with text and picture, text only,

text and border, (Mutilated texts.)

*Condition 53 Sd
T+ P 41.52 12.71
T 34,97 9.17
T+ B 3L 1T 9,22

*T 4+ P ~ Text plus picture.
T - Text only,.

T+ B « Text plus a coloured border,

A one tailed t-test was carried out comparing the mean
"on task" time of "good" readers with "poor" readers when required
to read a text with an accompanying picture, Similar tests were
carried out comparing "good" with "poor" readers on the other
two conditions of text only and text with a coloured border.

In the first case "good" readers spent significantly less
time "on task” than "poor" readers when presented with a text and
an accompanying plcture (p <.0%5),

The difference was also significant (p ¢.05) when presented
with a text only, that is, "poor" readers spent more time "on task"
than good readers. However, there was found to be no significant
difference between the two groups of "good" and "poor" readers in
"on task" time when presented with a text surrounded by a coloured
border.

Boys and girls were also compared in "on task" time in the



same three conditions but in none of the three conditions was
there found to be eny sign!ficant difference.

One talled t-tests were 2lgo carried out on the diiferences
between mean "on teak' timefor texts presented in traditional
orthography. In comparing "sood" readers with "poor' readers
the former showed 2 shorter "on task' time (p<.10), The same
significant difference was fouud to exist between "zood" girl
readers and "poor” girl readers (p ¢.10). The difference, however,
between ""good" boy readers snd “poor" boy readers was not showm teo
be significant, As may heve been predieted from the above two

results girls® “on task" time showed to be significantly shorter

than boys® "on task” time (p¢.10),

"Peading performancs” of "poor" readers on a text and
associated picture waz couparaed wiih performsnce on a taxt only.
The praedicted difference ol luss crrors ou the text coudition
appeared to exist and from the mean scores a one tailed t-test
showed the difference to be significant at the ,10 level (p<.10),

"Poor" readers "performonce' on 2 text as compared with

s text and coloured border wes also calculated by the use cof a
one tailed t-test, The improved performance on the text plus
border condition proved to bde significant (p<.03).

Although overall poor readers showed improved "reading
performance' when a text was presemted with a border, there
appeared to be a greater "performance” when the border was of a
bright colour (1.e. yellow and red), A one talled t-test showed
the improved reading performance with a dright coloured border to

be significant (p<.005).
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Differences alsc appeared to exist between mean on "task
time" of texts or pictures containing "novelty" than those pre-
sented about real animals and typical scttings. One tailed t-tests
comparing "novelty" and "reality" were carried out between all
presentation conditions and also between those scoring high on
C.F.T. and those scoring low on C.F.T. The subjects selected for
this latter conditlion were those whose scores (correct) on C.F.T,
were outside of +l1 standard deviatlon, HNone of these differences
showed to be significant.

Measures of "intentional"” and "incidental” learning were
also calculated from the results of set one slides. The means for
intentional learning in the two conditions were as followss-

Novelty 1,°
Reality 1,3

A one tailed t-test showc? the difference in favour of
the novel condition not te be sipgnificant,

"Incidental"” learninz measured by the subject remembering
the ¢colour of the border around set one slides showed no difference
between bright or dull border condit’ons as both had a mean of 2,

In addition to this it was found that "good" readers
spent less time viewing slides of animals fn set one (p <.10).
Girls were also found to spend more time on the average viewing
these slides (p <.10).

DISCUSST
During the individual testing situatiom, all forty subjects
were given the opportunity to make any additional observations they



S
wiahed ahout met nne glide~ 1a =ammen ta the "apen' ouestion
as¥ad durine tha answesrine ~Af #he ~optlipme In get one lot B
s11des, One hov only offers’ » ~aecnsmas, "T'm only interested
in nrehistorfs animals” and his v asins tine of the “amanine"
wag thrae times that spent view!n- the sther animals, The other
thirtvenine =uhiecte simlv answer~d ™0™, An explanation to
this conld be piven by the rescana™lv hich level of anxiety
noted hv tha tester of all sihilects 'n the testing sftuation,
Farther, analvsis of the slides in'icate little additional inform=
ation to he nnted othar than the animal, the setting and the
coloured horder, However, ** wmp sntficipated that corments
about the "novel™ animals or the atvpical settings may have been
made, There is an assumption of coureze befng made here which may
well he aronanus: that tha euhjents found the animalg novel and
foun? the sattinesg atvpleal,

Data collected to tast 'wnnthom!s one that "'Poorer’
readars as defined in this sammle hv P, A,T. scores and teacher
ratinms, will secore at a lower level o the C.FP,T., defined as &
measure of 'attentional style'" failed to show any significence,
The hypothesis, therefore, was not sunmmorted, An explanation
for this lack of significance may he found in the instrument usged,
The C,F,T. has forty-nine examples in it but a shortened version
containing only twenty-eight examples was used for this study, A
number of subjects were obgserved to finish the test inside the time
limit of tem minutes, whereas had the full length test been used
few lé any may have finished within the time, Higher scores would
also have occurred creating a greater difference betweem the "good"”
and "poor" rveaders,
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The same explanation mav also be used in discussing the
lack of any significant difference between "good" and "poor"
readers on the C.F,T, error score., The Nevised (1952) "French
Kit" contains a much more diffic 1t teat than the "Hidden
Figures Test" which during the In'tlal selection of instrments
was considered by the researcher to be too difficult for the age
group of the subjects being s2d, Suc! 2 test may have proved to
ba more useful in showing sirmnificant differences between the two
groups of "good" and "poor'" veaders, IHypothesis two them, is not ‘
supported by any statistical Jata -

“That 'poor' readers as defined, will make more ‘
errors on the C,I,T. than "rood' readers.”

C.F.T. error scores, wwever, when hoys were compared with
girls showed significantly that boyvs made less errors than girls
(p< .005), Although on C,F,T, correct scores no significant
difference was shown between boys and ~irls some support from the
error score may be seen for the third hypothesis that -

"Boys, whether class!fiod as 'goed® or 'poor'
readers will score better on the C,P,T., than girls."

Certainly boys show a preater dezree of accuraey in
identifying concealed figures, Apgain, mora support may have been
available if the longer form of the test had been used or the
Revised (1942) “Embedded Pigures Test"., Purther a more sensitive
statistical test to differemces such as the "Man Whitney U™ may
have demonstrated the predicted difference,

To decide which subjects could be classified as high and
which as low scores on the C,F.T, the cut off points of +1 standard
deviation were used, As it is predicted that at least two-thirds



will fall within these boundaries it was felt that those outside
of them could rightfully be termed high or low scorers. In this
study, however, eighty per cent fell within the +1 standard
deviation leaving only twenty per cent, that is, eight subjects
to be considered as high or low scorers, Within the small number
of eight, six were clasgsified as hizh scorers and only two as low
scorers on the C,F,T. Although the raw data showed a greater "on
task" time for the low scorers than the high scorers on all
stimuli presented it failed to be significant, However, the pre=-
dicted direction existed and with a larger sample support may well
have existed for hypothesis four (i) that

"Those subjects with low C,F,T. scores

will have a greater ‘on task' time when

mutilated or traditional texts are pre-

sented with assoclated plictures, than

will high scorers.”
Hypothesis four (ii) that

"'Good' readers will show a shorter 'on

task’ time with all stimulus materials,

then will ‘poor' readers"
was supported in most instances., ''Cood” readers showed significantly
less time than "poor" readers in "on task™ time with

(1) Mutilated text and picture (p {.05)

(11) Mutilated text oanly (p <.0S5)

(i11) Traditional orthography (all conditions)

(p<.10),
Readability level of all texts was not taken into con~

sideration and could well have been a2 factor influencing these
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results, "Poor" readars too seem to be distracted from the printed
text by the presence of a picture increasing their "en task" time.
Girls generally showed a shorter "on task” time than
boys with traditional orthography (p ¢ .10). It was surprising
that this condition did not hold with the "mutilated" texts too,
Only partial support then 1z given to hypothesis four (iii) that
"Girls generally, regardless of the
stimulus material, will show less time
‘on task' than boys."
It was noted in the testing situation that the subjects
all had a strong desire to be correct with their identification
of each word in the "mutilated" texts. While some would concentrate
on a word trying to identify it others would read on and come back
to a word to try and identify it correctly., Observations indicated
that boys generally adopted the former strategy while girls
adopted the latter, A similar attitude is supported by the results
on the C,F,T, - boys being inclined to an analytical strategy while
girls adopt a more global one, Tor hoth boys and girls unusual
phrases proved time consuming - e.g.
“this cheeky little fellow"
“pushing his nose in where its not wanted"
“a friendly but timid animal®,
The subjects involved were also told by the school that each
would go through approximately a forty minute to one hour testing
session which may have been the cause of a great deal of the
noted anxiety.
In "reading performance” as defined by this study "poor"

readers were found tc be more successful on a text only, than a



text with an accompanying picture (» ¢.10). Their "reading
performance” on a text with a Yorler around it was significantly
better than their performance on a text only (p¢ .05). 1Im all
hypothesls five (i) was miven quite strons support. It statcs
that
"Poor readers will s'ow an increased
level of readinz performance on texts,
whather "mutilated® or traditional
orthographty, prescnted without an
{llustration."”

In association also with the previous results, hypothesis

five (i1) which states that
"%poor' reacders w!'ll show an increased
level of "readin~ »~r7ormance’ on texts
presented with horders of bricht colours
and no {llustrations,"”
"Muttlated" and traditional texts with bright coloured

q "moor” readers to have a signiflcantly

horders (red or yellow) showe
areater "reading performence" (n<¢ .N27). Borders whether bright or
dull colours showed all readers, whether "zood" or "poor" to have

' readers certainly to have an

a shorter "on task" time and "poor'
increased "reading performance” ({.e. less errors). Such a
phenonenon nceds some explanation, The digtraction of a picture

from the text seems to be quite marked, While observing the

subjects reading a text with a picture their eyes continually flicked
from text to picture, Whereas vhen first exposed to a slide with
picture and text the initial focus sgeemed to be on the picture and

not the text, It was also noted that errors made on texts without
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a plcture were seldom corrected when the same text was presented
with a picture. The only time the picture assisted was in phrases
like "a long thin nose” (elefish) or "by the use of a type of radar"
(squirrabat) where these appendages could actually be seen in the
illustration, Some of the good readers, however, seemed to take
no notice of the picture at all. The borders around the text
seemed to provide a focal noint for the readers, namely, tha
printed text and for "poor” readers no distractions,

From the point of view of the Cestalt "Figure-Ground"
phenomenon the border assists in defining the figure (printed
text) as distinct from the ground (white background). As Bryant
(1974) pointed out "in children's perception they seem to attend
to the background as much as the foreground” but the coloured
border delineates and reduces the background thus producing less
interference for the reading act.

Although Paradowski (19.7) found that curiosity or aroused
drive states increased incldental learning this finding was at
sharp variance with other studies vhich found "that drive arousal
leads to reduced incidental learning” (Paradowski, 1967, pp. 50).
In this study with set one lot A slides the mean score for
"incidental”™ learning was .9 and this score includes recall of
dull colours as well as bright colours. Support is not given to
Paradowski's finding from these results, But it may well be a
false assumption that the subjects im this study had aroused
curlogity with the animals and gsettings presented in the slides.
Set one lot C slides were also to be used in the assessment of
incidental learning, The results from this viewing were not con-

sidered as valid because it was considered that the "incidental"



7
learning at this stage was in fpct to the pubjects "intentional
leaming and this s {llustrated by the increase to a mean of
2 nunted in the results, It is considered after analysis of the
Aats collected that a more aconrate nssessment of "incidental”
learnins would have been nrovided bv 2sking the subjects what

L3

colonr barder appeared arouns! the "-mitilated" texts.

Hynothesis six them was neot sionorted In this study:
"™neidental' learning scores will be
higher on stimu:lus naterials having
borders with colours high on the

spectrum loci than with colours low

on the spectrum loci,”

The final hypothesis (seven) wlich stated that
"In comparison wiil: stimulus materials
containtny 'real' anirals and usual |
settings acores [or ‘intentional'
learning will bLe liirher for stimulus
materigls containing novelty,"
recelved no support from the resclis cachered In this study from
subjects viewing of set one lot A and C slides. A comparlison of
the two means on a one tailed t-test falled to show any significant
difference, Unfortunately no data was gathered from the subjects
as to whether or not they did find some of the animals or settings
interesting or novel, Failure to support the hypothesis could
well be explained by the subjects attention being concentrated on
the animal rather than the setting, if in fact they did find the
animals novel, A further explanation could be provided by tha

Primacy/Recency Effect, It secems also that in each slide the

animal was presented in the contre foreground as the focal polnt
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yet the auestions asked to test "'nteitional” learning were
on the setting only, A more anpropnriate test may have been
carried out throush a degcrintion of the animal although this
would heve tagken more time andé record ne and possibly created

nroblems for analvsis,

b

-4

CONCLUSI

i)

The interesting feature of the reaults of this study Is
the effect a brightly coloured border seems to have on the
reading nerformance of ''good"” but in particular "poor' readers.
In ndditien, support 1s given to rescarch findiags about the diz-
tractineg nature of pictures, especially to "poor" readers (3snuels,
13 7). There is of course a zreat deal more research which nzeds
to be done with these two findings and the many and varied com-
binations, such as nicture, with text and border on adjacent parce,
or text with border over the page .... More careful measures also
need to he made of the age groups with vhich the picture is dls-
tract!ng and the border around the téxt helps direct attention to
the relevant cues., llore information is needed too, on the
achlevement levels in reading with which these two factors have
any marked effect. The indication provided here that a border
around & text seems to increase ''reading performance" with poor
readers may well Indicate some value for younmger children in the
early learning to read stages,

The several hours spent observing and recording the

respongés of subjects in this study raised many additional questions
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about the nature of the reading pi'oeaut and the concept of
att@ntion, all of which requive further investigation.

Attentlion, for example, nseded much more precise and
objective measures such as pup!l Ailation, body position and
altered states of respiration to mention but a few, Some of
these states which indicate increaced attention were ohserved
in the testing situation,

Reading of the "mutilated" texts gave an insight into
stratesies used by children f{n the decoding process of the
printed symbol from word recognition skills through to context,
Although no analysis was made of the tﬁbjuu' errors it was
noted that initial consenant, outline thqn of the word and
distinctive letters or letter combinations (such as "ee", "th",
"tt") in the middle of words were the most cormon strategies used
for breaking the ecode, Although no statistical data is available
to support these observations they are much in line with what
Rayner and Kaiser (197%) foumd, Uords with the highest frequency
of errors were the small words which sct as comnecting links but
have 1little definable meaning (e.g. as, is, so, to, tooy the,
its, on, an),

"Mutilated" texts were effective in one way, in that thoy
made it necessary for the reader ko unse context and from this
predict further the context of the passage, Incorrect predictions
becarse of differential lansuace patterns of reader or text mace
remaining sections of the text in gome cpses unreadable although
it may have been read corvectly in one of the srevious readings.

All the points mentioned in this section provide
importent sreas for estudy and future research. Any subsequent



research in a similar area to this study would need to look
carefully into the selection of more exacting measures of
"attentional style", levels of attention while on task and
reading performance. The design of the study would also need
alteration, some of the points for consideration have already
been mentioned In the discussion section. COne point not
mentioned is the time subjects spent in the testing situation
(from forty-five minutes tc one and & quarter hours) which
produced signs of fatigue and in some cases boredom, What
influence these had on the results iz difficult to say.

Although some of the results did not prove to be

statistically significant the predicted direction was indicated

in 21l cases. Similar studies In the future would be well

advised to use a larger sample selected from a broader cross

70,

section than that provided by one school and to try out a greater

range of stimulus materials,
Nevertheless, Indicatlions from the data and informal

observations seem to support that the nature of the stimulus

material does effect attention end subsequent reading performance,
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APPENDIX I

Stimulus material used in the study. Those presented
in thig appendix are Xerox copies of the originals which were
photographed and presented to the subjects as coloured slides

projected on to a screen,

Set ‘me Lot A

3 real animals )
)} in typical settings
3 novel animals)

lot B

Ouestions

Lot ¢

3 real animals )

) In atypical settings

3 novel animals)
Set Two

fix animals presented !n set one were used as
the subjects for "mutilated" texts and were presented
in three forms:

(1) picture plus text

(11) text only

(i11) text plus coloured border
Set Three

Six animals used as the subjects for "mutilated”
texts but not those of sets one or two., These were pre-
sented in the same three ways as set two slides.
Set Four

Five slides, the subject animals not presented in

previous sets, the text being in traditional orthography.
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SET ONE

LOT A
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SET ONE

81



In which one of the five following types
of settings did the above animal appear?
1. forest or woodland;
2. prairie or desert;
5. Jungle or dense underbrush;
4., mountainous or rocky;
5. swamp or marsh;

What was the color of the border around
this animal's picture?

1. Dblue;
2. green;
3. black;
- reds;

5. yellow;



In which one of the five following types
of settings did the above animal appear?
1. forest or woodland;
2. prairie or desert;
5. Jungle or dense underbrush;
4. mountainous or rocky;
5. swamp or marsh;

What was the color of the border around
this animal's picture?

1. Dblue;
2. green;
3. black;
s red;

5: yellow;



In which one of the five following types
of settings did the above animal appear?

1
2e
Da
4.

5.

forest or woodland;
prairie or desert;

Jungle or dense underbrush;
mountainous or rocky;
swamp or marsh;

What was the color of the border around
this animal's picture?

1.
2.
3.

5.

blue;
green;
black;
red;
yellow;

u.}.



In which one of the five following types
of settings did the above animal appear?
1. forest or woodland;
2. prairie or desert;
3. Jungle or dense underbrush;
4, mountainous or rocky;
5. swamp or marsh;

What was the color of the border around
this animal's picture?

1. blue;
2. green;
4, red;

5. yellow;



In which one of the five following types
of settings did the above animal appear?
1. forest or woodland;
2. prairie or desert;
3. Jungle or dense underbrush;
4, mountainous or rocky;
5. swamp or marsh;

Vhat was the color of the border around
this animal's picture?

1. blue;
2. green;
5s Dblacks

4. red;
5. yellow;



In which one of the five following types
of settings did the above animal appear?
1. forest or woodland;
2. prairie or desert;
5. Jungle or dense underbrush;
4, mountainous or rocky;
5. swamp or marsh;

What was the color of the border around
this animal's picture?

1« blue;
2. green;
3- blaCk;
4 reqd;

5: yellow;
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TWO

SET




DEER

H triendly hut 1limid onimal mhich
tives jn lhe torest. Jhe borns cn jts
bead ore tike dranches cf a lree lo belp

bim bide trom ony banger.



Tt oan aome jn lhree eolours,
dlack, mhite ar a eombination cf doth.
Tt lends lo he a uery limid onimal os
jt qrobably hnows me tike lo cat jts
. weat.



Ae js a yood bunter mith zharp
leeth ond Jjs a uery tast nunner. Tt
js rot lhe lype cf onimal lo heep os
a qet.

98.



RLUE

DEER

H triendly hut limid
tives jn lhe torest. Jhe
bead ore tike dranches cf
bim bide trom ony banger.

onimal mhich
borns cn jts
a lree lo belp

=

I " et 1
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GQEE:M

SHEEP

Tt oan aome jn lhree eolours,
dlack, mhite ar a eombination cf doth.
Tt lends lo he a uery limid onimal os
jt qrobably hnows me tike lo cat jts
weat.

100,



BLACK

WOLF

Ae js a yood bunter mith zharp
leeth ond js a uery tast nunner. Tt
js rot lhe lype cf onimal lo heep os
a qet.
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DEER

H triendly hut limid
tives jn lhe torest. Jhe
bead ore tike dranches cf
bim bide trom ony banger.

onimal mhich
borns cn jts
a lree lo belp



WOLF

Ae js a yood bunter mith zharp
leeth ond Jjs a uvery tast nunner. Tt
Jjs rot lhe lype cf onimal lo heep os
a qget.



SHEEP

Tt oan aome Jjn lhree eolours,
dlack, mhite ar a eombination cf doth.
Tt lends lo he a uery limid onimal os
jt qrobably hnows me tike lo cat Jjts
weat.

104



ARMAPINE

H uery zleepy tellow mho woves
zlowly. Dut lhen be boesn't bave lo
burry hecause robody ean hurt bim
mith lhat bard hack cf bis.
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DOGARQOO

Hlthough on agly ornimal jt Js
uery triendly ond wakes a yood get.
Ts hs olso oble lo malk olong lhe
ztreet mith gou ond bold gour band.
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H uery okeey tittle onimal. Ae js
mell hnown tor qushing bis rose Jjn mhere
Jjts rot manted. Tt toves lo brink mater
trom a tong ylass.



RLUE

ARVMAPINE

H uery zleepy tellow mho woves
zlowly. Dut lhen be boesn't bave lo
burry hecause robody ean hurt bim
mith lhat bard hack cf bis.

e T
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YE LLow/

DOGAROO

Hlthough on agly onimal jt js
uery triendly ond wakes a yood qet.
Ts hs olso oble lo malk olong lhe
ztreet mith gou ond bold gour band.




ELESHREW

H uery okeey tittle onimal. Ae js
mell hnown tor qushing bis rose jn mhere
Jjts rot manted. Tt toves lo brink mater
trom a tong ylass.




ARMAPINE

H uery zleepy tellow mho woves
zlowly. Dut lhen be boesn't bave lo
burry hecause robody ean hurt bim
mith lhat bard hack c¢f bis.
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DOGAROO

Hlthough on agly onimal jt jJs
uery triendly ond wakes a yood qget.
Ts hs olso oble lo malk olong lhe
ztreet mith gou ond bold gour band.



ELESHREW

H uery okeey tittle onimal. Ae js
mell hnown tor qushing bis rose jn mhere
jts rot manted. Tt toves lo brink mater
trom a tong ylass.
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SET THREE




ELEFISH

Jhis js a uery targe ond nound
tish mith a tong lhin lail. Tt olso
bas s rose mich js tike a tong quiece
cf bose.
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MOUSAROO

Jhis tittle yrey lellow js loo
olever lo de oaught dy a oat. Ae
Jjs oble lo iump wuch bigher, mhich
wakes jt bard tor bim lo he oaught.
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SQUIRRABAT

Jhis qoor tittle tellow js dlind dut
ovoids dumping jnto lhings dy lhe vse cf a
lype c¢f nadar. Tt js puite Jjnteresting
lo match bim tly oround ond yather vp ruts.



LION

Ae tives Jjn lhe yungle ond js hnown
os hing cf lhe deasts. Ae Jjs olso oble
lo yive a toud ond trightening noar.



ELEPHANT

A buge zlow woving onimal. Tt Jjs
uery ztrong ond zupposed lo bave a uery
tong wemory, Tts rose or lrunk Jjs elso
uery tonge. :









~ ELEPHAW Ry 'YILHEGRF

; A buge zlow woving onimal. Tt Js
uery ztrong ond zupposed lo bave a uery
tong wemory, Tts rose or lrunk Jjs olso
¢ uery tong.
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RED

LION

gle ond js hnown

he deasts. Ae Js olso oble
d trightening noar.

Ae tives Jjn lhe yun

os hing cf 1
lo yive a toud on




SQUIRRABAT

Jhis goor tittle tellow js dlind dut
ovoids dumping jnto lhings dy lhe vse cf a
lype cf nadar. Tt js puite jnteresting
1o match bim tly oround ond yather vp ruts.
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BLACK

MOUSAROOQO

Jhis tittle yrey lellow Jjs loo
olever lo de oaught dy a oat. Ae
js oble lo iump wuch bigher, mhich
wakes jt bard tor bim lo he oaught.
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ELEFISH

Jhis js a uery targe ond nound
tish mith a tong lhin lail. T% olso
bas s rose mich js tike a tong quiece
cf bose.
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MOUSE

H zneaky tittle onimal mhich cats oheese.

ond ohews oway ot oll lhat jt oan.
tike lo oatch lhem tor tood.

Qats
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ELEPHANT

A buge zlow woving onimal., Tt Js
uery ztrong ond zupposed lo bave a uery
tong wemory, Tts rose or lrunk Jjs elso
uery tong.
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LION

Ae tives Jjn lhe yungle ond Jjs hnown
os hing cf lhe deasts. Ae Js olso oble
lo yive a toud ond trightening noar.



ELEFISE

Jhis Js a uery targe ond nound
tish mith a tong lhin lail. Tt olso
bas s rose mich Jjs tike a tong quiece
cf bose.
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MOUSAROO

Jhis tittle yrey lellow js loo
olever lo de oaught dy a oat. Ae
js oble lo iump wuch bigher,mhich
wakes jt bard tor bim lo he oaught.



SQUIRRABAT

Jhis qoor tittle tellow js dlind dut
ovoids dumping jnto lhings dy lhe vse cf a
lype cf nadar. Tt Jjs puite Jjnteresting
lo match bim tly oround ond yather vp ruts.






The Cat

A very cuddly and furry animal. It is usually
kept as a pet. Cats seem to enjoy sleeping in warm
nlaces during the day but like to go out hunting at
night. When they are young they are very playful
animals,
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The Rabrat

A member of the rodent family with very sharp
teeth. e is a cross between a rabbit and a rat.
His ears are like those of a rabbit but his tail is
like the tall of a rat.
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The Cow

A large animal which is used to supply us with
all our milk. They can become quite tame. They are
rather slow moving and grow horns on their head.
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The Dog

There are many different breeds of dogs. Some
are used for work like sheep dogs, some for racirg but
the majority for pets. ZTYeople become very attached
to their pet dogs. Such pets can be trained to do
many things for their master,



An animal which may be white, brown, black
or spotted. UFe is usually looked upon as being
Cirty and having bad eating habits. This is not
recessarily so, if their sty is kept clean they
too are clean in their habits.

—t



APPENDIX II

"Concealed Figures Test™ used in the study as a measure
of "attentional style",

The '"Concealed Figures ~Cf ~1" was adapted from 'Manual
For Kit of Selected Tests for Reference Aptitude and Achievement
Factors" edited by John W, French (1954), and published by the

Educational Testing Service, Princeton, New Jersey.
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The Psychometric Laboratery Copyright, 1951
tniversity of North Carolina L. L. Thurstone
CONCEALED FIGURES—Cf-1

Narhe- o

The row of designs below is a sample item of this test, The parts have been
_labeled to make description easier. These labels do not appear in the test items,
The left hand design in each row is the figure, You are to decide whether or not the
figure is concealed in each of the four drawings ic the right. Put a check mark (¥) in
the parentheses under a drawing, if it contains the figure. Put a zero (0) in the
parentheses under a drawing, if it does not contain the 'iigure. Look at the row of
designs below.

Figure Drawings
| 2 3 4

(0) (0) v) L]

In the row above a zero (0) has been written in the parentheses under drawing
1. The first drawing is a square but it is larger than the figure. A zero (0) has been
written under drawing 2. Although the second drawing contains a gquare of exactly
the same size as the Iig-ure, it has been turned, Check marks (v') have been written
under the third and fourth drawings since they each contain a square of exactly the
same size as the figure and have not been turned. It does not matter that the figure
contained in drawings three and four is on a different level from the figure at the left.

Here is another example for practice. Try it.

X
| N N,
() ()

*  .You shoald have placed check marks (V) in the parentheses under the first and
third drawings and zeros (0) in the parentheses under the second and fourth drawings.

()

Do not turn the page until the examiner tells you to do so. The following pages
of the test contain more rows like the sample rows. In every row of designs the f{igure
is concealed in at least one drawing and may-be in as many as all four. Put a check
mark {¢) in the parentheses below a drawing if it contains the figure. Put a zero (0} in
the parentheses below a drawing if it does not contain the figure. You will have oaly
a short time for this task. WORK JUST AS FAST AS YOU CAN.

WAIT FOR THE STARTING SIGNAL.
Form B
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DO NOT STOP. GO ON TO THE NEXT PAGE.
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APPENDIX ITI

Example of the scoring sheet used to record responses of
subjects when stimulus materials (as displayed in appendix I) were

presented,
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