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. ABSTRACT - e

The present study éktended the information,integration model.

proposed by Das, Kirby and Jarman (1975) by discovering the planning

%

factor and describing its relationship ‘with 51multaneous and succe551Ve

1

synthesis. The primary purpose-of the 1nvestigat1on was to answer two
questions. The first of these dealt with delinea?ﬁon\of a planning
‘dimension which was independent of simultaneous and successive process~

ing, 'and the 'second examined the pattern of similarities and differences

A

which existed between.a normaliand‘a mentally-retarded 1foup.
Based upon Luria S functional organizatiaqn - of the brain, 1t was

1hypothe51zéd that tests capable of differentiating frontal, from non-

R \
frontal lobe damaged patients would exemplify the. human planning
N

process. A Set of planning- tests and marker tests drawnffrom the
; :

simul taneous—-successive battery were administered to a sample of
. . N . “‘),' N N .

normal, Grade 8 students. Factor analytic and analysis of variance

N v
0 ! - "

techniques-were employed to demonstrate the independence of the coding
. o

and planning dimensions. - A second study using two adult groups produced.

i P
results 51m11ar to those ob: gined from the adoXescent sampgé

’ 90,

These studies furnished three 51gn1ficant contrib ions. First,
the identification of .a planning factor_which had foundations:in neuro—'
psychology supported the theoretlcal paradlgm of Das' information
processing model. Second, earlier research has been mainly concerned
‘with the stability of the coding dimensions in elementarytschool
children. Since this research iné¢luded &adult samples, it'dbmonstrated
'that»tﬁe factor structure is con51stent ‘over a w1der age -range than

previously revealed. Third,\the results obtained from the adult S

. A iv /-Q ot .
e - : \ . .
S



ample conformed to the previous findings which
d nonretarded groups, showing gqualitative

. . ' ¥ i
mentally retarded
® . ‘ Ty
‘compared retarded "z
o P

simiiarj:tiies but g antitafiYe differences.. T

" The major im lications of this study are that future reésearch

shaoggd néw ‘be dir cted towards validating the model using brain damaged

subjects, and algo towards resolving the issue of interdependence between
o - i .
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‘ CHAPTER I

- INTRODUCTION = :
L o : Q.

: S

i » S e

Among the various human.characteristics, perha%s worthy of greatest

i

f%dgiration is man's ability to think. Research and speculétion began- to
-'eg_v “ L : ’
emerge from the‘laboratories of the social sciences.before the turn of

-the century, and appeared to take more specific*direction from the eqﬁab-

~ lishment of & psychometri¢é laboratory by Francis Galton in-1884.

The history of cognitiye;funcgions has followed tWO‘majof courses:

1. the development of Binet's intelligence test eéiablished the predic

of academic performance asythevfundamental precept‘ofﬁpsychometricia
and 2. the quest for the nature of ihtelligence'led,correlational‘psychpl%
~ogists to develop uni-, or multi-Himensional Structuies of human abilities.

In the mid-1900's, attention turned towards the-construct of aptitudes/

] N i c s
abilities and psychologists/began to examine the cognitive processeés which

'bring,about certain kinds of competencies in intellectual activitiés,

«

. And so, a major research thrust today is away from the product, and towards

a process approach to man's mentatiom.

While much consideration has been given to coding, sfbrage and re-

il

3 .

trievél of‘informatidn, minimal interest has been shoﬁqyin é process which
\éppears to be unique;y hﬁman. Hess {(1967) refeiréd to this as causal
;hinking; it'may also be tallediplahnihga
-Planning ié not a new concept in the study ofﬁintellectual‘activi—
‘ties. Guilford an; Lacey ({?27), Frenc% (1951) and Adkins and Lyerly.
(1952) r%ported é planning factor among general reasoniné abilities.
Though not cleary&-def;nable, théy'agsumed that plahniqg probably ré—
flected di&erse épproaches to problém-solving. Berger, Guilford ana

1



i
“

. - ‘ . .
Chrlstensen (1967) 1d;ntlf1ed four dlmen51ons of planning - (elaboratlon,'

i \

orlglnallty, judgment and 1deat1onal’fluency) though.recently, Guilford

-
P .

(1969) relegated plannlng to a p051t10n parallel to dec151on-mak1ng,
|

involving operatlons and products (two dimensions of Jhis Structure of.
Intellect model). o ": - o ;v° S

Two cybernetlc models.have advanced a process approach to plannlng

-

The Mildler, Galanter and Pribram (1960) TOTE (test operate test -exit)

~system is a 51mpllst1c model in which plans. become operative 1f incon-

R

N . g N,
gruity ‘in the‘inipialbtesting phase is encountered. When execution of ~._

a plan begins, programéoriented tasks arerengaged to deal with data

- gathering ‘and logging of the plan's'sequence for reference. - Dependfhg

-

«

upon feedback, plans may be revised, integrated or conCatenated. In-

telligent c0fordination of the planning activity, however, requires a

\ﬂﬁb
mechanlsm to mediate executlon, and this, presumably, 1s the TOTE system,

P

In contrast, Anokhin's (l969) neurocybernetic concept of afferent syn-
thesis accounts for thorough processing, comparisor, and s§hthesis of
- all information needed by the organism to perform the most appropriate

act. The neuro-physiological activity of afferent synthesis is analo-

gous to the planning function,‘precedes decision—making, and is -associated

with electrocoftical>discharges origipating in the frontal lobes.
The position adopted herein may be viewed as a theoretical :}d»
point betweenMiller et al. and Anokhin. Planning is defined ‘as a

cognitive process involving the organization of infSrmation into input

or output sequences which may lead to goal attainment. This process is

N

assumed to originate in the frontal- lobes of the brain‘ﬂpredominately

the left frontal lobe) and involves the integration of inforﬁation\yhich

t

is drawn from all other -areas of the cerebrum and midbrain.
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: P ' . ’ ‘ ,
begress in”psyChology often develqps in an’interdisciplinary
vacuum, 1ndependent of knowledge in other fields. In many cases, this’

is to the detriment of psychologlcal theorlzlng and ekplanatlon of

observable phenomena. The present research is an attempt to 1nt;grate'
the areas of neuropsycholog; and cognltlve psychology, to describe and
account for the human plannlng function. This istnot a unique invesﬁi-v
éatlon as‘the methodologlcal base for the study lles in the model of
cognltlon recently developed hy Das and hlS colleagues (Das, 1972 19730;
Das, Kirby and Jarman, 1975) whlch has roots in the neuropsychologlcal

LY -
work of Luria (Luria, 1966a, l%66b, 1973a).

Two'studies were conducted. .The first extends the scope oﬂ_the
vDas et al. (1975)‘model by’establishinéla third dinens'on Wh}Ch can be
called plannino using a normal, adolescent.Sample; "The second study

examined  the differences in 7pe performance of two groups (retarded and

nonretarded.adults) on‘bothAcoding,'and'planning tests.



CCHAPTER II - - ~ )

SYSTEMS OF THE BRAIN

Introduction

v b . !

.

This thesis 1s primarily concerned with the human plannlng function.
The objectlve of thlg,chapter is twofold: 1. to place plannlng into
context with other hunan cognitiVé.functions;'and 2. to provide a

theoretical structure upon which the methodology and research may be '}

M

.based.

Two bodies of information‘may be utilized as contextual referents
for planning, namely, neurophys;ology'and'cognitive psychology. 'Rec‘
\neurothSiologists have,moved intopvarious-research areas, such as"the
descrlptlon of the nervoug'system as it relates to behavxor waodburne,

1967), the dellneatlon of. the nervous pathways associated with learnlng
. -\ «
(Kupfermann, 1975), and the correlates of encoding, storage and retrieval

-

of information. Howeverg even though research such as this is relevant

'

to education; psychologlsts seem to be reluctant to adopt a neurophys;o-

logical p051taon based heavily. on animal studles. In contrast, the cog-

nitive psychologist has speculated in abstraction, about information

storage/retrleval and proce551ng within a framework quite removed from

0\((

phys}ologlcal mechanlsms (Estesh 1975) and have generated many plau51ble

1anatlons, or models, for the same observable behav1or

K

A hybrld science, neuropsychology comblned the psychologlcal
descrlptlon.of human behav1or in areas such as ‘perception, megg{z‘
and intellectual activity, Aﬁith;the information obtained from modern
clinical5neurology; physiolocy‘and biochemiStry.: Though notvdistinct;y

4

4
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‘separate, -two branches of neuropsychology appear ' to have

emerged in the western world. One emphasizes a basiC‘experimental

approach, while the other i clinically oriented. Both attempt to undexr-

stand behavior thrdugh .an examination of basic cerebral‘hechanisms.

Sherrington and Lashley were pioneers of the experimental aéproach.
Sherrington (1933, 1947) proposed that’behaviorai complexity was direetlQ:.
reIated to the organization of the junctiosal connections (syqapses)
‘between neurons. Excitatiég.and irhibition cooperate at nodal point
after nodal'point in '‘nerve eirehits to direct the conduction pattern, and”
vconsequently, motor outcome. . Lashley'(1933) stressed the integrated

nature of the braln suggestlng that cortical tlssue was mutually depen—
dent, so that within the entlre cortex, for certain functlons (and spe—

cialized areas for others), subordinate parts are capable of performing
functions of the_whole.f

Sperry and his golleagues‘(Sperry, Gazzaniga and Borgen, 1969),
finding that the corpus callgsum enables tﬁe transferuof information

between hemispheres, demonstrated marked diﬁferences in tﬁe manner in

- which inforﬁationjwas processed by each?fthe left handlesfverbal infor-

mation and the rigHt, visual-spatial tasks. More-recently, Levy, ﬂre—

s

varthen and Sperry (1972) - have suggested that each hemlsphere can use

// \

P

dlfferent cognltlve strategles to solve the same problem. Gazzan;ga
.(1975) , reviewing split-brain research, conéluded that the ceresral
areas which pretess raw sensory information can be_isolated and dis-
conﬁected. Howetér, processes which—involve s@all-cortical celis, are

*1&!:e’difficult to isolate, as are the channels through which such infor-
N AN ~ - Lo
- :
: Y
mation can be mediated.

A

The second approach evolved in response,te practieal problems of .

o
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assessment: and rehabilitation of patients with cortical brain dysfunction

and reflects the roots of clinical psyghology (Smlth and Philippus, 1969)

-

C11n1ca1 neuropsychology seems to.have gained much lmpetus from attempts

L]

A
to diagnose and’rehabllltate brain damaged soldiers follbw%pg World War

I. The major thrust in thls .area has been the development ‘and descrlp-
tion of testlng 1nstruments which 1dent1fy and localize brain damage

Over the past fifty years a multltude of measures have been admlnlstered

to patients hav1ng le51ons in Varlous cortical areas and dlagnostlc,

N

and screen batterles have been proposed (Halstead, 1947; Wwezak, 1976;

SO

Reitan and Dav1d$on, 1974 Spreen and Benton, 1965). The cllnlcal

application of many screening tests is compromlsed by the number of

i

false dec151ons made when. 1dent1fy1ng braln damaged patlents, a 51gn1f—

1cant drawback

-?he psychometric approach, however, has led to an understanding

- -of various corticallyebased disabilities. Benton, forvexample, conducted

extensive research on visual-spatial, and verbal skills as§0c1ated w1th

aphas;a (1965 1969), constructual aprax1as (1967) and dysfunctlons

qa55001ated w1th the frontal lobes (1968) Benton s flndlngs have sug-

. area of hemlspherlcal domlnance and functlons

gested lntegrated brain act1v1t1es and have parallelled Sperry S in the

LA

. The work of the late A. R. Luria and hls research reported herein,

.is more closely allgned with the cllnlcal ‘than the experlmental stream

’ nlng may be examined.

in neuropsycho pgy This approach enables ‘the examlnatlon of dlsturbances

T,
in complex hgmangﬁehaVIOr resulting from brain. damage or disease, and

permlts cognxtlve theorizing bd‘ed upon phy51cal ev1dence. 'Such a meth~
odology prov1des a powerful theoretlcal position upon whlch human plan-

1

g

L]
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/ Two specific,approaqhes to neuropsychology and cognitive psychology

' will be used: First, Luria § neuropsychology provides ev1dence for the

orngin of the planning function within the brain; second the information-
iktegration mogel ‘of Das, Kirby and Jarman (1975) supplies the method

and framework fer 1nterpretation of the data. By combining these
apn;galhes, stability of direction and validity of 1nterpretat'on of .

results may be achieved. = R | . - -
This chapter 1s'd1v1ded into four sections:
l.f Luria scNeuropsychological Approach provxdes The physiological
context in which planning may be considered. In addition, Lgtia

approach to brain functions‘kmmnstrates the relationship between or-

tical areas and intellectual processes;

2. A Cognitive Approach to Brain Systems_bresents'thé’Das et lal.

a

, - . _ - ] | »
. model and associated research which furnished the framework in which the

relationship betweep planning and other coding processes may be. examined.
This model prOV1des the methodological context for the study,

“;3, Frontal Lobe Damage and Cognitive Dysfunctlon deals with the
Srat

relationship between brain damage and intellectual impairment as it
qv.

reiates)ro planning‘and volition; and

" 4. A Summary reviews the more‘important aspécts covered in iec-

tions one through three. : L A

o 4



Luria’s Neuropsychologica;_Apjroach -
%
bver he past one hundred years, sc1ent15ts have catalogued the
multltude symptoms which have been ldentlfled with local brain le51ons
in man. study of isolated symptoms, however, has not led to a re-
liable meth:d of locating the cause of a dlsabllbty within the braln._v

The reason for the apparent confuslon created by the-51ngleesymptom

apﬁ!oach sedms to lie.in the systemic nature of the brain functions;

there existg an intimate relationship between cortical zones and sub-
cortical'structures, each aspect contributing an important factor to the
compietion'of any activity. Damade to any structure or zone within a
system will ke manrfested by different cognitive‘deficits according to
the focus of‘the injury. ' o | \

Luria 41973b) proposed that the study.of local brain'pathology using

a syndrome 4ppréach would remove the confusidh created hy the single-
|
r

‘symptom"app oach and yield more.rellab£2 conclusions regarding the struc-

| - . .
~ . ~ /
ture of the!mental processes affected by traumai, Luria's model of brain /

;tact1v1t1es %as developed from the accumulated results of many syndrome

<

|
| “ |
analyses. &t is based on the idea that mental functloﬁg result from the
: . ‘ . i
'westablishm nt of-connections between many%cell groups which are often !
|
ljcated in |distant areas of the“braln .These complex networks are called
functional systems. Luria proposed that each area of the brain concerned
essential for'normal correct‘performance. Destruction of a specific
medlatlngLﬁone whlle not necessarlly cau51ng total breakdown in the

normal performance of the system involved, may cause the loss of some

capabllltles while others are left intact.

8
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On the basis of his Clinical observations of patients with lesions

in various parts of the brain, Luria identified three functionai systems .

(Figure 1). In general terms, these units control? the regulation of

.

. 4 e
body tone and wakefu!ness (Block 1); obtaining, processing and sthring

information (Black 2);Hand, regulation of the cognitive.activities of
"the brain (Block 3). Each of these units is organized into hierarchical

zones. The primary (projection) zone receives and transmits electrical
. . s
4

impulses to the periphery. The secondary‘(pfojection—agigciation) zone

represents the areas in which information is processed or plans are pre-

pared, and the tertiary (or overlapping) zones connect a number of areas

and are responsible for the most complex forms of mental activity. Each

unit (functiomal system) will be described bfiefly below.

The first functional system of the brain (Block 1)

.
-

Wgth“the mapping 6f the activities of the reticular formation by

Magoun and Moruzziﬂin the late 1940's (Magoun, 1963), the importance of

‘7€he sub-cortex and the brainstem in maintaining and regulating cortical .

.tone at an optimal level was established. This discovery supported the
1 - . o )
principle of vertical of¥ganization of the brain structures and led to

the isolation of the figSt block of the brain. N

The reticular formation assists in maintaining the optimal tonal

balance of the brain through three sources of activation. The first is
J BEEEN R
the metabolic_proéeSSes of ﬁhe»organism which maintains the homeostatic’

LY

balances The second activation system is related to the arrival of
= ) o £ -~

- » ’ . -”‘ . \ 3 *
stimili from the environment. This activation ‘'enables the organism to
meet surprises and is an important basis of investigative activity. A

link is therefore made between the enﬁironment/and the mechanisms of

n B Y .- <

o
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wo(a) g z=wy= OCCIPITAL LOBE

FRONTAL .
LOBE CEREBELLUM
LATERAL @EREBRAL
SULCUS_ TEMPORAL - = MEDULLA
\ LOBE ~ '
CORPUS MIDBRAIN
CALLOSUM
) PARIETO-
(b) OCCIPITAL
TISSUE
THALAMUS _ CEREBELLUM
HYPOTHALAMUS

RETICULAR
FORMATION

PRECENTRAL SULCUS , ‘
* : CENTRAL SULCUS
PREMOTOR REGION

MOTOR REGION

(c)

' PREFRONTAL
REGION

9 . N

Figure 1. | Major blocks of the brain: (a) gross anatomy;
' 'T (b) the first block; (c) the second (shaded)
, - and third blocks. (After Luria, 1970a)

J
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memory, and specific cortical areas, via tﬂe.afferent (ascending) con-
nectgons.

The third source of activation is coupled with the organism's in-
tent; with the formifig of plans, programé of action or inteptions. The
development ané i@plementation of'plans, or goal-directed activity re-
qui;es the maintenance of a certain level of energy. It is.in maintainii
the optimal énergy inpuﬁ that the efferent' (descending) fibres qf the
reticular formation become’important. These connéctions, apparently
originatingi&n the frontal‘regioné of‘the cortex, ﬁransm{t the :egplator)
intentions of the cortex to the subcortical structures. Luria (1973b)‘
refers to these descending fibres as the means through which Q§F higher
corfical leQels engage the lower systems, thereby modulating’théir func-

-

“tioning and effecting the most complex forms of conscious activity..

\ 3

The second functional system of the brain (Block 2)

Located in the lateral regions of the neocortex, posterior to the
central sulcus, Block 2 includes the océipital‘(visual), temporal (aud-

itory) and parietal (general’ sensory) lobes. This unit consists of the

systems which have adapted to the~recéptioﬁ, analysis, and storage of

specific sensory information: visual; auditory; general sensory; olfac-

tory and gustatory,efhouéh the latter two are less prominent. The
neurons within these lobes or regiens regpoﬁd only t§ tﬁefspecializéd(
stimuli characteristic qf the particular sénse represented and are hier-
archically arranged i;ta one of three levels or zones: 1. primary»pro-
jéction; 2. secéndary association; or 3. t;rtiary overlappindlu Each

b N

df these will be described briefly below.

The primary -zones of each cortical region predominately contain
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cells which are highly modally specific.  They only réspond to stimuli
) -

having narrow, specialized properties (for example, to a particular tone,

or direction of movement) depending ﬁpon the modality they represent.

Superimpoéed above these primary layers are the secondary or gnostic'“
. | [ . :

levels. Tkey contain less modally specific (associative) neurons which

enable incoming stimuli to be organized into functional patterns. Human .

)

gnostic activity i§ polymodal.in character and relies upon cbnnections
made between the cortiéai regions and levels.

+ The tértiary level of neurons performs the integrative function be-
twa#n exciﬁations within\%ﬂe different régions. These zgnés lie on the
boundariés betweeﬁ tge océipitél; temporal and pos£central cortex and
are concéntrated in the inférior parietal region. The primary function
of these zones is to organize discrete/impulses entering:phe'various
regions aﬁd convert successive stimuli into simultaneously processed
groups. In the posterior regions, these‘zones transform visgallymor
successively represented material into symbolic uﬁits; This includés
tbe conversion of conéreﬁe ipforma£ion into abgtract thinking and per-
mits language operaéions, the‘development of grammatical and’logiéai,
structures, and comprehernsion of mathemaﬁical ;elgtionshiés.

In proposing these mechanisms, Luria (}966a) ;upported Sechanov's
earlier position which postulated that the temporai, and occipital-
parietal regions of the brain integrate incoming infq;mation (for example:
1auditory and to some dégr?e, motor inéut) igto successive seriis while
the ogcipit;l and Earietal lobes combine‘stimuli (especially visual,

* Cw
into simultaneous, groups for "analysis and synthesis., Each

and tacti
area Block 2 appears to act interdependently to inform the organism

of ehvironmental conditions (including objects and events) . .
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Luria's clinical investigation of brain activities led to tHe

grOpoSal of three general laws governing the working structure of Block
2 (and also Block 3). These are ﬁhe laws of: 1. hierarchical structure

of the cortical zones; 2. diminishing specificity; and 3. progressive

lateralization of functions (Luria, 1973a).

«
i
M

» ]

The third functional system of the brain (Block 3)

Block 3 comprises the cortical areas anterior to the central sulcus,
and facilitates the organizational asbectsiof conscious activity. Such
activities in man involve: the creation of intention; the formation of

plans and programs; the regulation of behavior according to these plans;

k4

and the checking or verifjcation of a plan or program in achieving the
. “ ) ! ) .
desired results. The frontal cortex is divided into three zones, anala-

gous to those described in Block 2: 1. the motor projection; 2. second-
. . - o .

ary premotor; and 3. the prefrontal Jivision.

~

4, : .
The outrec\channel for the prefrontal region is the motor cortex,
located immediatélyhzﬁterior to the central sulcus in the prefrontal

o BN

gyrus. This gopfical area is projectioﬁal in characteY and contains the

glant pyramlcakgtract of flbres whlch runs ko the splnal motﬁr nuclei,

7

-

\
and then ‘to the muscles. Whereas in Block 2f\rhe impulse trajectory 1%
malnly afferent (the excitation passing from the prlmary to the secondary,
_ J
" to the tertlary zones), Block 3 is 1argely an efferent system Plans

are formulated in the tertiary (prefrOntal) and secondary {premotor) 3

- ~

zones and are subsequently passed to the prlmary (motor) zone which trans-
mits motor meulses to the efféEEE%g: The second characteristic is the

‘absence of modally spec1f1c zones prevlously Jdentlfled with 1nd1v1dual

" analysers; it consists entirely- of efferent, motor systems.
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- The secondary zone of Block 3 is the premotor area which consists

of spéal pyramldal‘cells. It'plays‘an organizing role (of movements)
similar to the secondery zones of the posterior regions which transfprm

information. into functionally'organized’nnits; hstimulation of the pre-

motor area.cdpses,thebfiriné of groups of systematically organized move-
N - 2 . i /.

‘ments suth as grasping movements of the hand; or eye, head or whole body
movements. v o v : -

The tertiaryrione of Block 3 is localized in the prefrontal division

. : ST : .
of the brain, sometlmes_called the frontallg:anularvcortevaecause of

o

,the lack of pyram;dal cells. This\cpftical'area iS'chiefly resbonsible

.

for the foxmatlon of 1ntentlons, plans,»regulatlon and verlflcatlon of

behav1or. The preﬁrontal reglon has a va59 system of two-way connectlons /
e /

/

Wlth all othef‘parts of the cortex. It i}i therefore capable of rece;v7/‘ !

/
Ji
/

ing 1nput from all over the brain,' and 1n1t1at1ng efferent impulses /

through the premotor and motor areas. Using the linkages w1th Block/i
' ' , ' /

through‘cqnnections with the reticular formation, the prefrontal cottex
is;intimafely involved in the re@ulation of the active state. Thxough

connections with other cortical areas, the frontal lobes may be regarded
: A 9 : ; :

-

‘as the superstructure above all parts of the cortex, performing the more

-universal function of general behavior regulation.

Fl [
@

Conclusion

This sectlon descrlbed Luria's functlonal organlzatlon of the brain.
PR 1- -
In summary , Block 1 (brainstem reglons) is 1nvolveq w1th the maintenance

~

of bodlly tone and actlvlty, Block 2. (regions poster;or to the central
- .sulcus) accepts env1ronmental 12put, .and transforms and stores informa-

tion; and’ Block 3 (anterior to the central sulcps) controls motor output,

- ‘ ' o A
. . E L2
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integrates information__from other regions, and is respon§ib1e for the
formation of plans aﬁd“regulation of behavior. The identification of the

prefrontal region with the humén planning funétion provides the physio-
logical focus upon which this research is founded.

A second reference‘point may be drawn from Luria'snnotion of dimin-
ishing specificity of neurons which accounts for the higﬁer order function

v

of brganiiaing imPulsés entering the various cortical regions. It is the

consideration of zone 2 (association) and zone 3 (averlapping) functions

,

which provides the link between heuropsychology andrcognitive'psychology,

since these zones in Block 2 are .concerned with coding pi’besses. of "
: . } ) v "’ - » ° - .
particular interegt are the tertiary zones whith transform material into

~

symbolic units by processing pieces of inforﬁation\prgSented serially
(successively), or at the same time (simultaneously),kindependentli of

the initial presentation mode. o - : e

A

Das (1972) adopted Ehria's conceptual framework and proposed an

-

information processing model tq account for factor analytic results which
c¢ould not be explained by previously accepted coghitive approaches. Since

) N 'S : ‘. . » >
then, Das and his colleagues have delineated simultaneous and successive

synthesis, two cognitive correlates-of processes assumed to occur in
& = : b -

zones 2 éna.3‘6f-Block~2. Although'Das' model also iﬁcérporaféé an ana-

iogue to Block 3 (a planning and‘aecisioh—making~cémponeﬁt) ﬁOrekinterést
has been éhannelled into. résearch on the'two‘coding procésses aééociated

with Luria's Block 2.

_The next section presents the information processing model developed
te ,/ . a '\.. P - ’ t .

- A g —_

by Das and his colleagues and summarizeSeconfifmatory research:f;ndings.

This model provides the methodological context and the research orienta-
» ' " -
tion for the 'studies reported herein._ -

-



A .Cognitive Approach to Brain Systems

*

Information—-integration model

; ; , ! _ . L
Little . interest "has been shown in Luria's neuropsychology in Western/;
,éountries and hence, investigation into the various cognitivé functions -

!

described there%g, from the Russian perspedtive, has been minimal. One
! . ! L

exception has been the information#integretion' model [Das, 1972,

-1973c; Das, Kirby and Jarman, 1975 (see Figure 2)] which has historical

' roots in Luria's cllnlcal observatrons of 1e51ons in the occ1p1tal-
. : -
parletal areas (produc1ng dlsturbances in the 51multaneous organlzatlons

of stimuli) and in_the fronto—temporal areas of the cortex (producing

disturbances in successive processing) {Luria, 1966a, 1966b; Luria,

oy

Sokolov and Klimkowski, 1967).

The terﬁdnology and the premise that the‘specified posterior con %
tical are;s faciiétate simultaneous and sueoessive proeessing'is'a major
aspect of the\ipformatron-integration model. Over the past ten years,
the researchfconducted4by;Des and his colleeguesvhas demonstrated com-
monalities between tests which’appear to'require sequential processino
(for example, rn recall of audltory and v1sually presented words end

G

digits), and whole unit processing (for example, in reproductlon of

v1sually presented dlagrams) - The pattern of the relationships between
.the tests has remelﬁed stable across various ablllty, age, and ethnlc
groups and seems. to fit the systemlc phy51ologlcal model proposed by
Luria (Das et al., 1975; Jarman and Das, 1977; Kirby and Das, 1977) .

Four basic cdmponents are hypothe51zed in the information-integration
model: input)"sensorylregister; central processor, and an output‘unit{
Stimuli are eccepted through any receptor, that is,intero—, proprio-,

16
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exteroceptor modality, and may be presented in either simultaneous

or successive manner (Figure 2). -

Stimuli are immediately transniEEgd/to the sensory register (which
might incorporate zone 1 neurons), and are passed into the central pro—‘
cessor which comprises three components: 'a unit which mediates simul- - -

taneous information, and one which processes discrete information into
I : ’ ‘ s '

successive;series (the coding unit which may use zone 2 and 3  neurons
of Block 2); and .a third component which acts upon information passing
. > ’ .

from the previons two, and is referfed to as a planning and decision-
. 1 . Ty
making unit (analogous to Block 3, zohe 3 functions). ‘The output unit

. might incorporate Block 3, zone 2 and 1 neurons. Processing by the
&

*
codlng canponents 1s 1ndependent of the form of sensory 1nput. Simul-~-

taneously presented 1nput (for example, v1sual) may be synthe51zed

success1vely, and succe551vely presented 1nput (for example, audltory)

=Y

Sy - 3
may be dealt w1th simultaneously. \$he,choice of processing rod e de-

pends upon: 1. the individual's usual practice which is socio-culturally .
and genetically determined; and 2. task demands. Simultanedqsgsynh

thesis refers to the integration of information into spaE}al or quasij“

spatial groupings in which the various parts of'the‘synthesis are'ﬁn;{
mediateiy surveyable. Snccessive synthesis‘refers toyrhe‘coding of
informsrion in a marnner 'which pré&serves temporality so fhat the'system
is not surgeyable totally at any one point in time. | o

- Das dndths colleagues (Das, 1972, 1973a, 1973b,/1973c; Das’and
Molloy, -1975; Kirby and Das, 1977; Krywaniuk, 1974; Krywaniuk and Das,

1976; Jarman and Das, 1977; Leong, 1974 W1111ams, 1976) have conducted

studies whlch have led. to the development of a coding (51mu1taneous-
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. successive procdessing) battery of tests. They have examined the relation-

‘ X : PR

ships between these two modes of processiné with samples from different

age, ethnlc, socio=gconomic status and ability groups. A representative

\

N,
factor analysis using the codlng tests is presented in Table 1 below.

The three factors which have emerged (Das-et al., 1975) were ident-

‘ified as successive prdcessiﬁﬁ;.simultaneous processing and speed. The

| -

'first factor (successive) is characterized by serial recall, free recall
' 3 ‘ v 1 re

and visual short-termnmemory for numbers. It.is'neither modality spe-
cifrc nor a generai memory faétor‘as the test, Memor&'fqr‘DesiQns (a

. short*termmmemory testifor‘geometrig designs), does not. load on this
factor. Digit“Span (a test of short-term memory for>numbers)‘alse’loads
on thisbsuccessive'factor when administered}(Das'ana Molloy, 1975)'t The
The second factor (simultaneous synthesis) is identifiéd by RaQen's Ero—
Jgre551ve Matrlces, Flgure Copylng (1nvolv1ng the reproductlon of geo- . -
vmetrlc shapes) , Méemory for De51gns, and cross—modal coding (a measure =

of auditory-visual ;ntegratlon). These tests share a need for processing
'whole‘patterns at once rather than. in series. ,The*third factor is repré;
sented by,ydrd reading and color naming and is interpreted as a speed

’

factor.
Similar factor structures have been establlshed usxng samples of

low ability:children (Das, 1972; Jarman and Das,,1977;_and Jarman, 1978,

in press), disabled’readers {Leong, 1974), high and lqw»scheolgaéhievers

(Kirby ana Das, 1977), children from high ané ldw‘castes in India, Can-

/
adian blacks (Da;§?l973a), and Canadlan Indlans (Krywanluk 1974}. Work—
" ing w1th1n the -same model Cummlns (1973) factor anaLysed a naﬂtery of

tests different from the coding tasks,»such as tests pfvloglcal sylloglsms,
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aivefgent thinking, paired associate learning and simil7t§ties. He

&
3

identified three factors: divergence, simgltaneousiprqéessing, and

successive processing.

3

These data .provided the basis for an information processing approach
incorporating both coding and planning functions. While the structure

. NI o . I R RN o )
of the coding dimension remains stable across various.groups, performance

differences do exist between groups. This implies a .quantitative, rather

o v -

tﬁén a qualitative difference qh the simultaneous and successive (s-9)

dimensions. While several studies (Das, 1972; Jarman and Das, 1977;
, , Co , o o> [
Jarman, 1978d) indicate that qualitatively similar cognitive processes
are used by‘ind;viduals with a wide-range of intellectual competencies, ,’
2 : ' i

other literatufé (for examplé, Kirby 1977) implies that gualitative

R

differences in information processing might also exigt, and may be re-

vealed by an examination-of the planning aspects of human cognition. -~
' Jarman (1978c, '1978d) .sugge that'thé consistency in the—£ir o

-~ ings on the coding dimensions is partly due tovfhe homogeneity of tests

uéed‘td define the processes. Hémogeneous'measures'demonstréte'the
generality of processes between, for ékample,_retarded and non-retarded
\ ! :
v . Ca

i - v

subjects. In effect, such tests might be viewed as "pure" measures

while heterogeneous tasks are sensitive to the variation betweeh groups .

L

~on cognitive processes. Simultaneous and successive syntheses, therefore
N ; . . L

represent the most basic means of coding information. Jarman concluded

. ! [

his study by stating that little is known about the use of simultaneous
and successive processing in tasks thatfrequire‘effeétive strategic

behavior. . - . oo

" Efficient utilization of processes may be demonstrated, in part, /

by successful performance on tests, but an additional cognitive proce s

R
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may be inferred which intermediates efficient use of strategies. This
process 1s planning

Smirnov and Zinchenko (1969) demonstrated that people facilitate
retention and recall of information by a variety of approaches. When

arte ‘ ;';v

sub]ects were asked to recall 1nformation accurately, very elaborate

plans were generated ~When casual -reproduction of material was required,
a general scheme rather than an elaborate plan was used. This suggests
that their subjects had the option of structuring encoding and decoding

according*to task and. enVironmental demands. Mentally retarded,individuals

.

do not demonstrate the same flexibility in planning strategic behaVior
and hence, an examination of planning using mentally retarded subjects
may shed considerable light‘on the-relationship between coding and plan-
ning processes.
] ‘ o o . . o '
- ;Brown (1974) drew attention to the significance of strategic plan-
ning by prop051ng that performance deficits found 1n mental retardates
resulted from the inefficient use of control processes,ﬁactive media-
tional deVices‘and_strategic transformations of input. She proposed that
training in the use of rehearsal, organizational strateéies, and inten-
‘tional nonprocessing of irrelevant materials (all strategic -patterns
under‘the individual's'voluntary control),'would produce a significant.
.decrease in‘performance differences between retarded and normal subjects}
Brown confirmed her hypothesis in a series of stqdies and demonstrated‘
the utility of the deliberate effort to train retardates in the effective_
use of strategies and plans. . |
The clinical characteristics.of mental retardation described by

Luria (1963) are surpris1ngly similar to those found in frontal lobe

patients, and referred to as planning deficiencies. Deficits in planning
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were raised by Lubovsky (1974) in relation to the transition from ext

” ) .
to internal verbal control in mentally retarded children. Planni for

future activity was viewed as the highest form of verbal control of be-

a

havior. Das (1973d) agreed that planning and structuring one's behavior
- to - fulfill plans are characteristics of intelligent people and concurred

that planningf%as the highest of human activities. He questioned, how-
; . _ ' . e

0

ever, whether the mentally retarded could be trained in such an activity,

recognizing the usual conditions of existence and the wide range of plan-

o

| ning effici€ncies found among non-retarded groups.
An examination of the information processing in the mentally retagded

raises an important issue regarding the interdependence of coding and
4
. ¢ :

planning. Das' model has.provided a useful~means'of delineating ching
while Brown (1975) and later Kaufman (1978) demonstrated that it is pos-

sible to teach mentally retarded children effective strategies for deal-~
1ng with information encoding and:retrieval. In a sense, such training

-

_is viewed as imp051ng "external" conitions to overcome an 1nternal"

" planning deficiency which directs coding. It may be expected( therefore,
thet mentally retarded ‘*individuals would net only sth lower performeﬁce&
‘than nonretardeds dn coding tests}ibdt.also'on planning tasks. The

overall process structure, in accordance with Jarman il978b)_may remein
\ ' - .

P

the same.
) x\ *,

i
i

Conclusion _ o . ‘
Das. and his colleagues have generated ponsiderable data substantfat-
ing simultaneous and sucéessive synthesis as a major aspect of cbgnitive-

functioning. In addition, their information processing model describes

a relationship between these two coding processes and lannino and
p .
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decision-making. This approaéh, therefore .provided the methodological
base for the research reported herein and is viewed as an improﬁement
over correlational studies of cognitive behaviour (for ekample) Guilford

and Lacey, 1947; French, 1§51;'Adkins and Lyerly, 1952:~Berger; Guilford -
. ) ' ~~ .
and Christensen, 1957; Guilford, 1969) or solely cognitive explanations

of bahavior (for example, Miller, Galanter and Pribram, 1960), which have

not produced thé key to understanding the human planning mechanisms.

When developing the information processing modei, Das an&\his co-
. . [

: . \
w0rkerS'dr%w-freely-from the neurological literature in an effof{\tb
N N N \\ ).

provide the most direct association between brain functions and associated
coggitive behavior, This approach appears to be successful in delineat~
ing coding and fbrms the basis for exploring man'sointentions, volition .
ahd planfulness. plinicai 5bservations-gf patients with f;oﬁtal lobe
damage &hd various pgychometric investigatioﬁf\of these disturbances pro-

vide support for the eétablishment of an 1ndgpéndent planning function.

These are reported in the following section.



Frontal Lobe Damage and Cognitive: Dysfunction
3 |
AN .
Various researchers have studied the act1v1t1es of the brain and

the relationship between the anterlor and ‘posterior cortex. Livanov and
his colléggues (Livanov, 1973; Livanov, Gavriola and Aslanov, 1973) found
that bioelectrical correlations between points in the frontal lobe during
times of mental activityywas high compared to'the net of functional gon-
nections in the posterioj region. The number of correlations‘dropped in
the frontal lobe when Amlna51né (a drug used for blocklng ascendlng acti-

vating 1mpulses) was admlnlstered. Damage to thé anterior cortical re-

gions has provided evidence of changes in the orienting and activation
reaction (Pribram and Luria, 1973), and changes in exc1tatlon of various

3

synaptlc structures (Slmernltskaya, 1973y . ' P

: ) [
Pxibram (1973) accounted for these and other empirical findings in

a model of frontal lobe functioning adaptéd from computer programming.

. ) B
The frontal lobes were viewed as the executive mechanism which mediates

the inhibition of interference among brain events. 'They are concerned
with structuring abgfext—dependent behaviors on the basis of environmental

input. When lesions occur, breakdowns are manifested in delayed response

o

and alternation tasks in which the frontal lobes must be sensitive to the

[

changes in the conditions and alter the response brogram appropriately.
These findings and contentlons indicate that the frontal lobes may
act 1nterdependently with the posterior regions, as well as perform.a
regulaéive function. This suggests that disturbances of cogﬁitive aétiv—
ities/following frontal lobe "damage. are concerned with planning. To
support this‘propo;ition, a numbgf/gf/frontal lobe disturbances will be

reviewed. Each of these shows evidence of planning deficiencies and

25
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provides some .guidance for measuring.planning functions.

a H
17

Psychological disturbances following frontal lobe damage

From the mid—eighteen hundrgds, reports of frontal lobe damage in
man have referred to marked_disturbanfes of\behavior.;? the psychological
sphere. Harlow'(lé48, 1865) rECordedlthe classical "crowbar case" of
Phineas Gage, a gang foreman for the Rutlagavand‘Brulington'Railroad, who
was tamping qﬁnpowder into a narréw/hole drilled in stone when a”spark
ignited the chaxgé. The rod (one meter long, three centimeters in diam-
eter and Qéighing over eight kilograms) exploded from ‘the hq}e, struck
Gage beneath the eye and passed from hisqhead approximately ten centi;
metershabove the bridge‘of hisfnose (see Figure 3). Though knocked to
the gro;nd, he was conscious a few minutes later and able to speak. Be-

4 - .
cause of infection in the wound, Gage was bed-ridden for about three

aqecdogil information reported that profouﬁd psychological changes in
.affect and planfulness had occurfed though his intellectual facﬁlties
seemed unaffected.

Sinée ;ﬁe Harlow accounts, man¥/€3aminations of frontal lobe trauma
.have reportea a vast range of symptoms and speculgtion regarding causa-
tion. Fuechtwanger and Kleist (cited in Schlesinder, 1962) stuéied
gunshot 'wound cases following World War I. Feuchtwanger concluded that
frontal lobe trauma had considerable impact on voliéion ana affect though
recent @emoty; test intelligence and attention was largely unaﬁéictea.
Insﬁead of dwelling on volitional facto¥s as the cause of frontal lobe

syndrome, Feuchtwanger ascribed the emotional change to aberations of

‘abstract knowledge, or problems of "will" and values. Kleist's explanation

2]
A
S



(a)

(b)

Figure 3. Skull of Phlneas P. Gage and Tgmping Iron. (a) Front,
" lateral view of cram.um showmng passage of tamping iron;
(b) View of skull base showing orifice caused by tamping
iron; (c¢) omparatlve size of the’ tamplng iron and skull.
After Harlow (1868 p.347)



of frontal lobe»SYmptoms was based up ngthe functional relationship~
: betweeﬁothe somat1c~and<psychio sphetes. He proposedﬁa thfee—level egof
st}ﬁctﬁre comprising: 1. lowe: em tions'and_driVes;; 2. somatic sénsa—
ptions;,ahd, 3. higher emotions a?d character traitsb(sehtiments,gbeliefs)i
‘Ehzse/ancluded both sensory (fee 1ngs, drl&es, enteroceptlons, and attl—' h
tudes) and motor aspects (klne 1e act1v1tx,related to'volltlon and drlves)
"Kleist believed that structurdl changes of the diencéphalon, orbital and
oinguiate’coitex were related to the hlghest ego functlons. The-dien—

cephallc components of all ego-levels' respond to injury with fluctuations .

~in the exc1tabillty of th

structures in which tHey are represented.
When accountlng for the behav1oral effects of frontal lobe damage,

other early studies hav "reported a loss of initiative and lack of capac-

ity for planned admini tration (Penfield and Evansy 1934); the‘destruc-‘ ‘

tion of the synthesi'er of intellectual pperations or‘engramatic-pro—

ducts emanatlng from the posterlor cortéx (Brinckner, 1936), interference
with the mechanlsm which“is concerned with projectioh of the individual

into the future (Freeman and Watts, 1939)j and d{/;ntégratlon of general
(V)

‘5' w e

lntelllgence, stable personallty and affect, 1n1t1at1ve, memory, atten-

tion, and abstract reasonlhg (Klebanoff, 1945).
A sirgle frontal syndrome, accounting for all observable behavior,
did not emerge from earlier research. -4ﬁscrepancies in behavior arose

pfihaxily from three sources. Damage caused by penetrating missile

wounds, b& surgical ihtervention in disease or psychopathology led to
disparate symptoms. Slmllarly,dlt was . recognlsed that the brain had

<

the propen51ty to reorganlze cognitrve sys;ems usxng remalnlng normal'

T *

-regions to overcome deficits, and that few focal lesiOns were ' so prec1sely

'démarcated that.they affected'only one'narrowly localized group of nerve



frontal 1lobe damaged patients, and therefore are face valid tests of

_Disturbances of the planning aspects of movement, speech and wrltlng

29

w», cells (Hebb, 1945 . Hebb and Penfleld 1940) And flnally, lesions in-

-

I

'frequently destroyed an entlre group of Cells a55001ated w1th one system -

7}
destructlon of some elements occurred whlle others remalned intact.

The follow1ng section deals with .stme- of the dlsturbances noted .

above. They support Luria"s functional organizatlpn.of the brain and

prov;de research measures which have dlscrlmlnated frontal, from non-

b

e .
'

planning. .

Through connectlons w1th the retlcular formation and the motor cor-

tex, the frontal lobes play‘an important role in the regulation of con-

scxous goal directed act1v1ty (Lurla, l966a) These voluntary movements
A .
(whlch might be single motor acts or series of _separate, succe551ve move—

ments) require continual comparlsons with the intended results or task

demands to.ensure correct performance (Anokhin, 1969) .

ﬂuria'(l966a) asserted that speech is 1mportant in the later stages

lof development of voluntary movement as the former often provides the

feedback system and heéence performs a regulatory . function.

when frontal lobe damage occurs a breakdown in the regulation of
speech may occur if it invdlves the severing of the" connectlons between
the frontal lobeés and the midbrain. The resultlng behavior‘qg character-

«

i%ed by a lack of planning_which is manifested by perseverations of motox
)

-0r speech reactions to irrelevant stimuli.

Lugia accounted for the clinical observations of stereotypic be-
havior patterns and gross disintegration of actions, as exhibitions of

pathological inertia of nervous processes which assume momentum over
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~

whole systemé. Dominance of old associations are so strong that they

'

- ‘disrupt new actions. His findings of disturbances in the selective,

§ - s

éoal-directéﬁ actions under a varjety of ponditions indicated that\the
disruptions most often found result from the patient's inability to in-

itiate and maintain the plan of action. When the regulating influence

.
2

on behavior is lost, goal-directed actions are.replaced by perseverative
motor acts which are linked withithe patient's past erperience. T

Luria and Homska¥a7(1964) found that their frontal lobe patients

: : :

.Qere unable to mediate Galvanic Skin Response (GSR) [a measure of the
orienting refler (OR)} and plethyemographic'records through speech. Eoth
records showed poor response by frontal lobe damaged patients to unaccus-
tomed stimuli’ in contrast to the near regular patterns elicited from |
patients who had lesions in .the posterior regions of the cortex.- Verbal

_1nstructions to the: frontal lobe damaged patients produced no 51gnifi-

cant change to the vegetative component of. the orienting reflex. With

- {

/

patients ¢arrying less profound le51ons, verbal instructions produced

-only slight and temporary stabilization of the OR. The,observations in-

i dicated the 1mpact of the loss of the self—regulatory function of the.

frontal lobe, and the inability of the patient to engage the»memoryf

processes for goal directed acthlty o RTINS ’éé\
Related to both speech and movement is the ‘ability to write. Lesions

of the frontalilobes usually do not lead to writing dlsorders per se,

but are®reflected in disintegration of higher functions which may lead to

micrographia (writing proéressive‘y smalle; and smaller 1etters) or the '

loss of an overall plandof actiOn‘which may‘be manifested by persever-

ations. ILuria (1971) reported that patients transposed letters,.were

unable to move from one letter to-another when forming words, and often

h}
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replaced the required letter w1th a meaningless stereotype. If ‘the lesion

5 ,.._

. is" located deep in the brain, the 1nterrupt10n of the connections with
the brain stem and the cortex makes the patient incapable of writing.

The expre551on of thoughts and ideas are also 1mpa1red by severe leSions.

Luria reported a 1ette£\¥£7tten by a. patient to a RuSSian neurosurgeon.

‘which read: "Dear Professor, I want to tell you that I want to tell you

that I want to tell you..." for many pages. Similar perseverations have

e

‘been found u51ng geometric figures as the stimuli

The analy51s of writing and of speech is one aspedt’ of the psycho-
1ogical exploration of frontal 1obe damage which seems related to an
1ntention or a plan. Information held in’ the: posterior regions of the

brain requires recoding and structuring into a- verbal or written form

When damage to the media@ing co%tgx occurs, there can be no spontaneous,.'

Tlcreative speech or writing though repetitive speech and the naming of

‘objects may remain intact, and the phonic, 1ex1cal or logical grammatical

functions of speech [which are disturbed by les:L‘n the posterior.

<8

) »area (Luria, 970b)] remain unaffected.' For.the'above.reaSOns; taSks //‘;—

Pt ;
TR ‘I‘

requiring‘creativé‘writing, and creative speech were included in the
test.- batteries administered to. the subjects in the studies reported herein.

{

The procedures used will be outlined later.

Disturbances of the planning,aspects of sensory discrimination

Perception is often understood to be a. relatively pa551ve process
primarily~conducted by the sensory lelSlonS of the cortex. In contrast,
Luria (1966a) proposed that sensory dlscrimination was an active process,

medlated by~the,frontal lobesI This involves a sequence of tasks includ-
ing: the search for ‘the most important aspects of information; comparison
B ) B . - .

o
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of each part with othérs; creation of hypotheses related to the meaning
Amr9£¥ghe~§ata as a whole; and the verification of'hypotheses.by comparison

with the original features of the perceived object. As a result, frontal

lobe damage causes impairment of sensory discrimination involving for

(o3

example, visual and tactual senses.
Patients with frontal lobejdefects do not show dysfunction with

4, visual perception; they recbgnize'simple pictures, letters and numbers

and " read simple words and sentences without difficulty. However, when

©

complex’ tasks are presented, patients' visual scanning becomes passive

© and they act impuISively, without conSidering all dimensions. These

deficits characterize a loss in the ability to plan. YaYbuss (1967)
~supported this p051tion when he recorded-the eye movements of normal and

frontal lobe patients when viewing a photograph. Similar disturbances

of actiVe,eYe~scanning were described by Teuber, Bartersby and Bender
\41949) using a visual search task and by Teuber (lgﬁd), They i&entified

lasting defic1ts in v1sual search patterns of brain damaged'lnd1v1duals

\

Teuber: (1964) using frontally—damaged patients, démonstrated a signifi-

i

cant reduction in speed and eff1c1ency of search, which appeared indepen-

-

dently of gaze fixation.

Teuber's‘visdal search task required patients to view a projected Ve

/

field of’forty~eight patterns anaﬂlocate‘a duéiicate of wne of the paté./
‘terns through aetive'searehing. 'Frontal lobe patients deménstrated a
significant reduction in speed and:especially in the efficiency of the
search. A simiiar rask was developed fcr the research reported\herein. ',
’Patients~with severe frontal Hamage experience difficulty in perceiv-
ing visnallg presented geometric figures, letters or numbers. Luria (1966a)

o

described clinical observations of patients who perseverated and inertly
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transferred the properties of one figure to ano

o f

er. Both}Teuber's and
Lmrfa's'findings suggest that the more ccmplex'ac ivity'of'perception
requires a planned approach to percelve the materia

Planning deflCltS in tactual perceptlons have also
’ .
Luria (1973a) reported the work of Tikhomirov who presented patlents with

0

two checkers on which there was a fo one of two letters They were

requlred to touch the blocks successively and identi 'the letters. Nor-
mal subjects very quCkly establlshed a strategy for identifying the most
crltlcal‘aspects of the forms while frontally—damaged Subjects failed'to

. establlsh strategies or- shorten thelr search time, merely guesﬁlng at the
ahSWer in each trlal. " Their hypotheses regardlng the form .did not act as .
a‘starting point for the’search and the verification_pr0cess and in effect,
no plan of action was generated‘for successful tash completion.

) u o - L . o

¢ N

Dlsturbances of the planning aspects. of intellectuallprocesses

Dlsturbances of intellectual processes follow1ng frontal lobe damage

were reported by early wrlters (for example, Feuchtwanger Klebanoff)

Over the past sixty years, no other area has received more attentlon, or

[y

has been S0 ea51ly tested. Consrderable dlscrepancy has been found in
results, but in general, the most consistent deflclt shown by frontal lobe:
patients is asspc1ated with goal-dlrected act1v1ty'or planfulness.'

Luria (l966a) in concluding a segment using-a/&imilar title asbabove,
- ‘ e Vi :
stated that the intellectual iﬁpairment resulting %TQ@ frontal lobe damage

. ‘ ‘ _ 3 X

fits.uneasily undex any single heading. ,Changes in gggnftion may . be
closely relatedlto deficiencies in‘voluntary movemeng%, gnostic or mnestic
processes. | ’, i ‘k ' j_ / |

Patients with_severe frontal disturbances accompanied by"general loss

o . . o

P .
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of cortical tone may exhibit gross memory déficits,,for example, fail to

identify people correctly or give incorrect information about their last.
j .

address. An examination of voluntary memorizing provides the most clear

evidence of mnestic (memory),disturbances in casesxwhen‘primary memory is
undisturbed.r Patients are unable to create‘stable motives of recall,
sustain effort;necessary_for voluntary recall or progress from one memory
trace to another When frontal lobe patients.are required to learn a long
series of spoken or wrltten elements, they do not produce results greater R

\

than a series which has created an lnltlal 1mpre551on upon then, regard—

less: of the number of complete presentatlons of the material. By examln—.
. ) :

1ng the mnestlc act1v1t1es of normal subjects, the plannlng def1c1t of
“frontal lobe'patlents in this»area becomes apparent. Normal subjects con- T“
catenate serles “to 1ncrease the length of the.remembered material (for ‘
example, memor1z1ng lengthy passages from Shakespearean plays) therehy
applying strategles'whlch aid recollection. ‘The use of strategles implies
a structured or planned approach which 1s m1551ng «when damage to the |
: //”'—“\\

frontal reglons occurs

A\
Varlous studles have\examlned dlfferent aspects of the 1ntellectual

r

‘processes'ln braln damaged\patlents using psychometrlc technlques in-

) volv1ngzthe admlnlstratlon of test batterles believed to he sen51t1ve to
trauna in’various 1ocations of the brain, These have included, for ex-,
‘ ample, abstraét versus concrete thinking and generalization‘(Gofdstein,
1936a, l936b Nadel -1938; Teuber, Battersby and Bender, -1951; McFie

and Plercy, 1952), and lntellectual deterloratlon using intelligence

tests (Ackerly, 1935; Lidz, 1939; Worchel and Lyerly, 1941; Halstead,

1940, and Rylander,'l939, repprted by Klebanoff, 1945) with differlng

conclusions. ’ Q\;
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trauma, and a cqntrol-group of_normal'hospital atteddants. Though he

failed to report“a data analysis according to the gite of trauma, Armi-_

tage claimed that tests of Memory; Trail-Making;' atch; Goldstein-Scheener .
. . . 14 )

Cube; and Stanford-Binet Vocabulary discriminat between groups. Ex-

amination of the results suggest that this clajm is slightly optimistic;

the first three tests performed satisfactorily, while support for the

last two is questionable.
The Trail-Making test presages later fAindings of Luria and his co-

workers with frontal lobe patients. Armitage repdrted that this test

measured the ability to perceive a doubl relatlonshlp, to plan to shlft

between rules, and was sensitive to pergeveration. To perform satisfac—
torily, it was necessary to look ahead/and form a quick, overall plan.:

Others (Reitan, 1955; Knights, 1966; een and Geddes;-1969) more re-

'cently, have included the Trail- a battery of tests tholght to

identify patients with brain damage ‘This test was also used in this

study to focus direCtly on strateg es for planning.

Porteus and his colleagues ( orteus, 1955, 1965, Porteus and Kepner,
ST ’
%944) conducted several examina

Y

ons comparing subjects' pre~ and post-

.goerative performances on intel igence tests.and‘the Porteus Maze Test.

Flndlng thar/ggeﬂlatter was se sitive to frontal 1obe damage, Porteus

asserted that his mazes teste planning, initiative and foresiggr.

N

Milner (1964) disagreed with Porteus'’ assumption regarding the\link

between Mare performance and plannlng though she stated that the Stylus

_)

and Porteus Mazes are closely related She proposed that the performance

deficit is related to the subjects' inability'&p inhibit impulsive
- e - ! "y .

!
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T

responses while normal cues are disregarded, thus promoting perseverar
. : . |

o
'~ tions. She found that subjects with lesions in the frontal lobes con-

sistently showed a‘definite:tehdency ﬁo be unable to suppreés on-goin

|

N

. response tendencies, whefﬁér they are pfoduceJ spontaneousiy or exper%é
mentally. AFrontal“lobe patients élso ﬁavé difficulty gengrafing‘wordé
within given dimensions andbconéequently demonstrate a reduction in‘
spontaneoﬁs‘séeeCh. As this finding'is“sﬁpported by Luiia, Thufstgne's.

' teét was includediih the batteries usedAin the résearch répértedvherein.

M;;ner speculated that the production 6f-normal behavior is depen=

* dent upon the s;multaneous functioning of many7complé%,setsh each being
capablé of iﬁitiating-action if .one system malfuﬁctions. She sdggéstéd ;
that frontal lobe injury ;eflects thié modulatory_funétion in conjunc;
‘tiog with.adequate performance dn\standard,intelligencé tests:

'ThfougEBUt the literature revie%, one recurring‘feature of tﬁe
effects/éf frbntal lobe damage was the apparent loss of inhibition or. - A

_ N ‘
regulation in the behavior of frontal lobe patients (for example, Schles-

. inger,. 1962; Teuber, 1964; Luria, 1973a, 1973b) manifested by impulsive
4 o : 5 - 3
reactions in cognitive tasks. This characteristic was also found in de-

 scriptiohs of personélity or affective changes followiné*frontal lesions

- - . e .
or trauma, as either a primary or secondary consequence (for example, -

9 ha

Harlow, 1968; Brickner, 1936; Freeman-and.Wattsy 1939; Klebanoff, 1945).

Milnef (1964) drew attehtién to the‘éssociatiogdpetween afféctive
aﬁd cognitive aspeéts of frontal lobe damage, and raiSedfthe question
as to the .extent to which personality variables might‘be'involved in

the planning function. This issue is dealt with by an examination of

one personality dimension.
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Impulsivity and planning

]

Subjects inablllty to inhlblt lmpulsive responses in a variety of

tasks was described by Kagan and his co-workers (Kagan, Rosman, Day,

Albert and Phillips, 1964; Kagan, 1965) as reflection.imgulsivity; Kagan's
fﬁostulate describes .the tendency to reflect upon the dimensions of a
problem when %everai possible alternatives are available andlwhen some
uncertaintf‘exists over whioh is.the most appropri;te. Four“personalit%
types are’identified from a marker test (Matching Familiar Fiéures Test) =~ .
Reflective; Impulsive;»Fast-Aecurate; and Slow-Inaccurate. Testees -are
divided into ope of these groups as a result of the number of errors made,/ N
-and the time taken in deliberation on the problems. An 1mpu151ve persor}i/
, therefore, is -one who makes an incorrect decision before all possible
alterna;ives.are oonsidered, in a short period of :!Le._ A reflective
person takes sufficient.time to examine possibilities, is more'concerned
with accuracy"than tihe, and generallf chooses the‘correct response. )
Fast-accurate, and.510w—inaccdrate is selr-erplanaoory’

It collld be assumed that the reflective person plans efficiehtly
for’thedstudy‘of the»problems, while thefimpqlsivebconducts a cursory

search, stemming from an inadequafe planning strategy. Mahy'studies

° have examlned Reflectlon Impulsxv1ty (Messer, 1976), a number of w

N\,

may be relevant to the research reported herelo For example, Weintraub"
(1973) aqg.shipe (1971) found that.reflectives'showed greater success on
perceptual and conceptual psychomotor tasks than impulsives. Reflectives .
have aiso\shOWn more systematic search strategies, were less reliant on
meﬁory.and were more soccessful on serial learning'tasks than impulsives.‘
(Messer, 1976). |

In view of the apparent relationship between impulsivity and
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characteristics qf frontal lobe damage patients, and the 'absence of explor-
atory studies dealing with personality and Simultaneous and successive

4
synthe51s, the Matching Familiar Figures' Test was incdfded in the battery‘

of .tests administered to the subjects in Study 1 of this research.

R . \. . . . R
\ ' . . .

@

Summary

This chapter dealt with the human frontal lobes as they influence the
cognitive function of planning. Recent literature suggested that any sin-

e

gle cortical region or area does not carry full responSibility for a spe-
lelC function, for example memory Luria proposed a functional organiz-—
ation of the brain based upon observations of the cognitive deficits’ pre—

sented by temporal,:occipital-parietal, and frontal lobe damaged patients.

~.

Das and his colleagues developed an information-integration model

4 2 .

using Luria's organization and copducted studies which identified a ser-

ies of tests believed to measure temporal, and occ1p1tal—parietal lobe

~
~

functions. ThlS study extends the Das et a

model by focussing upon the
frontal region and its concommitant function as the executive mechanism
of the brain which integrates information from the environment, with

N . ‘ A L

information held in memory. _ “
/s

Since thé mid~1800'safan extensive body of literature has described
. 3 ) . . "\J - . .' :
deficits produced by damage to the frontal lobes. Careful clinical ob-
servations by Luria have supported the notion of executive mechanism,

and the rgle of the frontal lobes in planning and dec1sjon~making - a

3

role which is reflected in the pas et al. 1nformation processing model.
. ) i . )// } ~ \ .
This project is divided into two studies}/each(addresses a differ-

5

ent aim. The.primary objective of Study 1 was to examine the relation-

ships between tests thought to measure frontal lobe functions, and marker

)
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tests of the two established dimensions of the information-integration
model, namely, simultaneous and succegs;ye processing. 1In addition, the

o

relationship between the personality dimension of Reflection-Impulsivity

and the coding and planning tests was examined. Study 2 was aimed at
examining fhe'relationship between tests using two adult samples: I.

normal intelligence adults drawn from the larger popﬁlation; and, 2. a

group of educable mentally retarded adults. B » .



CHAPTER IIIX
RATIONALE
- The general problem of this study is to determine the relationship

between planning, coding (§Iﬁﬁipaaggus and successive syntheses), and to

o

a legééf extent, impulsivity. This problem may. be divided into two major

.

questions:
1. Is there a single planning dimension, which will exist independ-
‘ ently of simultaneous and’successive processing?

~

2. What patterns of similarities or differences exist between diag-
: N ,

N,

nostic groups éhyplanning énd coding tagksé

The researé; and writings of Luria and other neurops§chologi§t§ have
_ érovided tée'clinical basis and the psychometric toals for egémining the
process of planning in man. Jn‘;déition, a }ink betwééh the frontal lobeé
of the Brain‘and the humgn planning funétidn'has been established by the

analogue offered by the information—integration model described by Das,

R

Kirby and Jarman (1975). ’ '

More sﬁecifically, Luria's clinical observations'and other empiricél
data have’ demonstrated that damagelto the frontal region hﬁé sighifica;t
effects uponxnorméi cognition. Though tﬁe coding mechanisms appear to
remain intact (fof éXaﬁple, basic memoxry and pé;ception), synthesis,
analysis and the enactment of.stratggiés tdfgzéi\with envitonméhtél and
task demandé is a deficit associated with frontal'lobé damage. , These
findings may be interpreted in'Das' model As a Break in access of the
planning or thinking éqﬁpoment to coded information;

Over the past -thirty years, specific ﬁasksvhave identified fréntal

from non-frontal lobe damage patients. These tests appeaf to require

°

40



(U

. 41
+ . ’-mﬁ‘\ i N " N
strategic bé&havior or ﬂé?nning For successful performance. Question 1
AN “ D
is directed towards examining the relationship among a number’ of these

tests with the aim of establishing‘é unitary planning factor. "

The Das eﬁ\al. approach to the study of planning has two important

advantages. «Fifst, the discovery of a stable structure for"simultaneous

and successive factors (in varying ethnic, socio-economic and ability

graups) at least suggests uEderlying ways of deaiing“with problems, and

by inference, basic coding processes. Secondly, studies havﬁ demonstrated

o
-

that simultaneous and successive factors can be eXtracted from a.variety

of test batteries (cf. Cummins, 1973; Das et al., 1975; Kirby{’&é%G)'sug-'

} o N
gesting a processing standard to which other tests may be referenced.

7

Planfulness, as, Tasured by s@

and successive synthesis, th PR

to planning .and frontal lobe @

A secopdary issue of Question 1 is an exploration of the relationship

w

betweeh'Reflectioﬁ—Impulsivity and éiann@ng and coding tests. |

The degree to which a person deliberates over a problem may be viewed

‘as an _.indicator of the extent to which synthesis, analysis and generation,
' .

. of alternative solutions is being considered. A number of suppositions’

-
A

are possible regarding the efficienéy of coding and planning of such
peréoqs. Kagan propésed a personality diménsion which identified reflec-
tivity‘and impulsivity-in'problem#solving situations in which speed and

accuracy of task performaﬁce'compete.. while no specifié hypotheses

are offered, berformance of the planning task might vary in-

‘versely with impulsivit&k,wh{le the relationship between coding and im-
. 7 :

7 . °
pulsivity would bg/ségll’or insignificant.
N . - // .
. N ) ¢
With determination of planning and coding factors, it is possible’
// - -



the simultaneous and successive. factors. . ' -

b ‘.A"u [

to examine the d;fferences found bétwaen normal and memtally retarded
- lh s ‘ =

1

subjects., fThere fs~evidence to suégest that retardates not ohly exper-

<

ience coding dlfflcultles (Jarman, 1978d) but also, do not develop ade~

—

quate strategles for deallng w1th a varlety of task demands (Brown, 1974)

Prev1ous reseafch u51ngithe simultaneous-successive‘bﬁ?ﬁe:x\with o

'retarded subjects (Das, 1972; Jarman, 1978d) has shown a- factor structure

o

‘Slmllar to that whlch is found using non retarded subjects With the

~add1t;on.of plannlng tests, a third factor 1s_afticigated which should

»appear con51stent1y across a retarded and non- re;arded sample. Question

[ \k'

2 spec1f1cally addresses thlS 1ssue. Whlle no specific hvpctheses wild

be,presented, it Qs expected that g conflrmatory factor analysis will 'be

. 5 ' .

: con51stent Wlth prev1ous flndlngs, whlle retarded and. nén- retarded group

. . - . %5 -
means w1ll discriminate significantly on "the planning'factor as well as on

=t

¥ '
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b o CHAPTER IV '

o

STUDY 1: METHOD AND RESULTS ' )

a

Methor ' ' ~

Subjects R .
. : W .
The prifhcipals and teachers of three urban junior high schools con-
C v ‘ : © :
sented to allow their ‘studerts to be tested. Five Grade 8 classes were

.

chosen with a total enrolment of 120 students (approximatefy half male,

half female), within the age range 13,to 15 years. These threé schqols'

. -

° draw pupils from:a cross-section of socio-economic areas'from relétively
. 1ow—midd1efté«upper—m;ddle class. Age and IQ data for each subject was

i . v

collected from student records and is summarized in Table 2. One hun-.

dred and four subjEcts were used'ig the study - sikteen were excluded

—_ 4
due to abséence from one testing session or missing biographical data.

Procedure

o

- The~foilowing five tests were selected for the planning batte%Y:
-"W"’ . .

" U“Pérteus Maze Test, Visual Search Task, Trail-Making Test, Verbal Fluency,
and ‘Planned Cbmposition. Figure'Copying and Memory for Designs‘comprisedvk

“the marker tests for simultaneous processing and Auditory Serial Recail;'

e~ i

Visual Short Term Memory, and Digit Span were selected as markers‘fdr'. ;

rsucéessiﬁle prq?essihg. Matching Familiar Figures Test and simple Reaction

Time were included in the complete battery ;b explbré the.personality

o

0]

dimension. .
Alfttesting was)conducted at the school attended by the panpficipat-

ing.children and all tests were administered to each subject. Testing
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classes, and‘in-a'teachers' library for the fifth. Approximately fi%ty

o S . . . \
minutes for each™group testing period was required. This was achieved
. ‘ . :_é . , . .
in two sessions for four classes, and one session for the fifth. The

‘essay (Planned Comp051tlon) was written flrst, followed by the Vlsual

r. %
Short Term Memory test, Memory for De51gns, Flgure Copylng, Verbal Fluency
and Digit Span. o

Individual testing was conducted in two adjacent rooms fof all groups

because of the negesggity tf have a darkened area for the Vlsual Search

_Task. The total ihdfj

.

ing toAthe:time taken’for the Matchlng Famlllar Figures Test (MFFT), but\

thls generally fell between thirty and fifty minutes per studént. The
\
A\ -
wrlter and an assistant carrled out the individual testlng as the pr1nc1pa3
Y 4
of ‘each school werejanx;ous to complete testing in the shortest p0551ble

~

;)time. The writer admihiétered the Visual Search Task, Reaction Time '

the major proportion of the MFFT.. The.assistant gave the Porteus MazesS,"

Auditory Serial Recall, Ttrail~Making and a small number of the MFFTs,. in

P

that'order.

_Test'battery5 .
oo A‘descriptionbof'each of the tests‘administered in Study 1 is given
. belom. Procedure ahd seoring‘detaile are'promided.b Plahning tests will
‘he deaitrwith firet, followed b¥ the simoltaneoos,'successiVe, and im- |

' pulsivity measures.

a. ' Porteus Maze Test (PMT)
Developed as a test of “planfulness” in 1913, the PMT requires the
-completion of a visual-motor task in the proper sdquence and prescribed

fashion. Porteus eonducted post~surgical examinations using the test

J

'
|
.
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i
and demonstrat d consistent and eq?pring performance losses in frontal
lobe patients. - The PMT dlscloses behav1ora1 deficits in patients with

frontal lobe or beginning diffuse cerebral disease, who show no specific '

sensory, perceptual or psychlatrlc disorders. Some questions have~been
ralsed regardlng the usefulness of thlS test with severely mentally re-
tarded and psychotlc subjects, largely because of the dlfflculty exper--_

ienced ln communlcatlng 1nstructlons. The test lS usually c1a551f1ed as

-

a nonveLbal test involving orderlng and plannlng (Lezak l976)

The Vineland rev151ons (1933 1955 1959) con51st of twelve thaze

dlagrams (elght for older chlldren) in which the subject 1s dlrected to
: -7

-follow/the path between guldellnes w1thout touchlng or cr0551ng the lines.

/Jhe subject beglns at the letter "S" and terminates at the exit p01nt

Mazes become progress1vely more dlfflcult throughout the test Standard
presentation and scorlng was used and test age was calculated for _each

subject. Examples of tha»mazes and dlrectlons appear in Appendlx A.

»:}4 i

¥ . e . . ' .
13 N -

‘\

b. Visual Search T§5k (VS)‘

;
v<

@%".“

Og;glnally developed by Poppelreuter in 1917 the test was aﬂed by
Teuber et al; (1949) to 1dent1fy v1sual search def1c1ts after \erebral

lesion.‘ Teuber (1964) found that frontal lesions caused a 51gn1f1cant

reductlon in speed and eff1c1ency of search con51derablx\more pronounced -

than when 1esxons were 1n the posterlor cortex The VS was considered

'to be a measure of plannlng. Teuber pro;ected fzelds of forty—elght
B geometrlc, letter and numerlcal shapes onto a screen and- inserted a

; standard shape into a c1rcle in the centre of the fleld Subjects were

requlred to locate the dupllcate of :the standard,‘which Qas'in the'field.‘
As Teuber's fields were unavallable, four master fields were constructed

and to each master, four standards were assigned. These sixteen overhead
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_are in Appendix B, and coples of two flelds are in Appendlx cC.
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: transparencies were used in a’ viewing apparatus which permitted accurate

timing of the search- for - the dupllcate of the standard Two_measurements

~ were recorded, elapsed time for'search and response, and elapsed search

time. A descrlptlon of‘the procedure and dlagrams of the apparatus .

.

c. Trall-Maklnq Test (TMT)

»

An orlglnal part of the Army Individual Test of. General Mental Ablllty

" (1944) the TM was adopted by Armitage (1946) , Reitan (1955) and Spreen

.

-and Geddes (1969) as a’neurological screening test for brain damage. The

test was reported by Armitage to measure'pi&hning, the .ability to see a

double relationship, and to shift from one stimulus sequence to another.

No attempt has been made to identify deficient performance w1th ‘brain

lesion locations. Two forms exist, an Ii diate (ages 5 - 14), and

®

an Adult level.' EaCh»is divided into Parts A and B. In Part A, the sub-

Ject connects encircled numbers, distributed randomly over the page, in

e

the correct~numericaI order: In Part B, letters and numbers are used and

\

the subject draws lines; alternating between numbers and letters in the
correct .increasing sequence (for example, 1, a, 2, b, 3} ¢ +..). The
procedure’outlined’by Armitage (1946) was followed with the‘exception_

that both Intermediate and Adult £ : s were admiﬁistered to"all subjects.

Total elapsed time to;completion was recorded. Copies of each Part are

in &ppendix D and directions are provided.

i

d. Verbal Elpency Test (VF) S - ~

Thurstone and Thurstone (1941) defined Word Fluency as a clear

prlmary mental ablllty, and French (1951) descrlbed a 51mllar factor

B

e
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ioading highly on testé”requirinq recall of.words with specific prefixés,

-~ s
\

first, first and last letters, or four-letter words beglnning thh a
4spec1::;2yhtter. Milner (1964) and McFie (1975) dlsregarded the notion

of a p mary mental ab111ty, but demonstrated that these tests dlscrlmln-

ated frontal lobe‘patients. Christénsen (1974), in describinnguria's
neurological tésts'for brain damaged patients, referred to the disppsition‘

" of frontal lobe patients to perseverate on words, sentences and plirases.

With this in mind, it was assumed that Thursione's test may be a useful

addition to the planning battery. .
‘The VF)test was‘adapted from Thurstone's Word Fluency tests and is

~ =

‘divided into Parts i and 2, each prepared in an individual booklét-form.”

*

Subjects were given bractice in writing words containing the letter "A".

Part 1 required subjects to writeeas many words beginning with "S" as

possiﬁle,in two minutes. Part 2 fequired subjects to write as many four-
letter words beginning with "C" as possible in two minutes. Total number

of words written (minus répeated words or foreign words not found in a -

standard English dictionary) were totalled and recorded. Appéndix E

. B . ‘ . L . * -
contains instructions given to testées. . }

L

e. Plhnned Composition (pC)

. Luria (1973b) observed'thétxfr§ntalfigge”patiénts describé éVents
1mpu151ley and Chrlstensen (1974) féénd similar dlfflcultles 1nvolv1ng A
perseveratlons and 1nab111ty to malntaln an- overall‘plan in wrltlng LIt
was assumed,that the compcsltlon'of a shortlessay would 1nd;cate the

capacity to st:ucture‘material and to plan if a satisfactory scoring

procedure could be devised.

Diederich (1974) provided a‘prqéedure for rating high school_eSsays
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‘based upon a factor ?nalytic study of composition grading conducted at‘

o

the ggucétional Testing Service. Five‘dimensions were ideﬂtified: Ideas;
'Usage and. Structure, Organization and Analysis, Wording and Phrasing, and
Individuality. A rating sheet, based on a Likert-type scale-provided

guidelines for high, medium and low standards in each dimension.

E——

The PC rating used in Study 1 employed a scale similar.to Diederich's

which asked raters to evaluate Expression (thought given to the‘topic and B

]

»ab?lity to express ideas), Organization (underlying plan énd logical se-

quence of material) , Wording :(correct and imaginative use of words),

Mechanics (sentence structure, spelling and punctuation) and Individual-
- K ] .

ity (creative and original composition of ideas).

—

Card 2 of the Thematic Apperception Test (Murray, 1943) (Country”

>

w?

scene mural by Leon Kroll) was projected onto a screen for twenty minutes.

Shbjects were given a blank‘sheét 6f ruled paper and asked to write a :

2

one-page story about the picture. Each essay was tranédzibed orito a rat-

ing form and coéies were distributed to fouf, Grade 8 Laﬁguage Arts

" . i
teachers for evaluatipp,qf@égﬁhéfsvwere asked to read each story, then :
the deSﬁribto:§’for éa;;:é;mensipn (fog example, E#preésion, Ofgénization)
one at a‘time,“tﬁenﬁésgess thé‘essay by circling one gumber which best;
repréSenEed.g;eir evaluation of the essay in eaqh dimension.

The total‘fating for e;ch subject's Orgénizatioh dimension was com- -

puted. Appendix F .contains the instructions given to subjects, and ex-,

\amples ff two completed, transcribed stories.

'
’

"2 1In addition to the five tests of planning described above, the

{

following five marker tests drawn from the Simultiagohs—successive
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outlined lo

f. Figure Copying (FC)

~

“ Used as a test of .developmental readiness at the .Gesell Institute
(Ilg and Ames, 1964), the Flgure Copylng test requlres subjects to re-
| produce geometrlc flgures‘ ;n the orlglnal serles used by Das et'al.,
ten drawings of increasing difficulty were scored O lor 2 according to
the accuracy of the reproductlon based upon a scorlng criteria (Leong,
1974) As the_subjects in this study were older than.previously tested
%hildren, six”of the easier figures were-deleted. Six were added from
~ the Developmental Test of Visual Motor Integratlon (Beery, 1967) and two

(the most dlfflcult figures) were prepared and’ added by the researcher
® .
Thls test usually loads on 51multaneous processing. The diagrams.and

scoring crlterla for each are in Appendix G. v' . "rf’

g. Memory for Desigds - Errors (QFDN
* . This second markér;for»simultanecus processing was originally de-
rived frovaraham and Kendall kl96db. Fifteen figures were prOJected~
separately, each for a one second v1ew1ng period. Subjects were required
to reproduce each flgure whlch was scored 0,1, 2, or é ("3" being poor)'

dependlng upon the correctness of the reproductlon MFD test is set

/////6ﬁt in Appendlx H. s o i o i

h. BAuditory Serial Recall (ASR) =~ .
.The original test consisted of twenty-four Iists of four words which

were played over a tape recorder to mlnlmlze the p0551b111ty of spatial

v

(51mu1taneous) arrangement. After each series was presented, the subjects

!

/{\ - ~ ' "



51
!

-

répeated as many words, iniﬁhe correct order, as could be recalled.
Twelve lists were comprised of unrelated words.ifor example, key, hot,
cow, pen) and twelve were aécoustiqally similarb(for example, tap, ﬁat,f
pan, cat). |

An informal pilot with five eighth grade'students,indicated a ceil-

ing effect, and hence the inappropriateness of the short test. The verr

-

sion used in this étudy included sixteen lists of words (eight;péradig—
\ matically»similar and eight unrelated) prepared by this researcher, which

& . .
began with a four-word series and progressed to a seven-word series.
- This test normally loads on successive processing. Number of respon§és

recalled in the correct serial order for each trial was totalled and re-
: : . ’ I

- i : . ) : |
corded. Appendix I contains the word list used in this study. ‘

i. Visual Short Term Memory\%VSTM)f : ’

TR ' : , N . ¥
The original marker test of successive processing involved the

separaté viewing of twenty, five-digit grids projected onto a scraen for
five seconds. When the slide was removed, subjects were regquired to read

off color names from a grid for two seconds -to pfecluge rehearsal. Upon

i

removal of the color slide, subjects récorded as many digits as they

could recall in their correct positioh,"into an empty grid. The number
of digits placed'in their correct positions were totalled qu the test
and recorded. Appendix J contains the stimulus grids!

.

j. Digit Span - Forward (DS) ' =

This test was abstracted directly from the Wechsler Intelligence
Scale for Children (1974). Subjects were read lists of digits of increas-

ing lengths (see Appendix K) and were required to recall and enter the

- Q \



numbers in the correct order, onto a scoring form. The score was the

maximum list length recalled correctly. This»test‘loads on successive
processing (Molloy, 1973; Cummins, 1973). _— . ‘

-~

The last- two tests described were included in the exploratory analyses
dealing with tbe relationship between the coding, planning, and impulsiv-

-
3
S

ity measures.

. k. Matchlng Famlllar Flgures Test (MFFT)

This test was developed by Kagan et al. as one measure of ‘Reflection-
\

+ Impulsivity and gives reliable results over time.. The test involves the

51multaneous presentatlon of a figqure (for example, a rose, soldier, aero-
plane) w1th elght fac51m11es dlfferlng in one or more detalls. On each

of the twelve Jtems, the\subject selects the alternative whlch exactly

.

matches the standard. Time to first response, and number of errors over- _

i

all are recorded~: Close adherence ‘to the dlrectlons supplied w1th\the

MFFT was malntalned t1rough0ut the testing by the researcher and his

.-

assistant. Directions for the Adolescent/Rdult MFFT are in Appendix L.
. p

1. Reaction Time (RT) .

-

As the MFFT .involved the'interactiOn of both speed and a0curaczg'the.
. . . EEEY . "

' writer thought that a relationship may exist between impulsivity: and simple

reaction time.' This test was added to the battery mainly through-curiosi-

ty and usedqthe Visual Search apparatus to take a simple reagtlon trpe.
‘
This was achleved by the follow1ng procedure- The researcher actpated a

switch which.lit the screen of the apparatus, and started an electronic

timer. The testee was given instructions to depress the screen anc turn

“

°
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9
the light off immediately after it was illuminated. Five trials and-one

practice attempt were given and the subject's score was the total elapsed

Y

time for all trials.



‘ ﬂ ‘ Results

-

[y

Research Question 1 was examined in Study Y primarily using cor-
relation and. factor analysis, the aim of which was tdﬁﬁroduce the most
W k :
‘simplegfacter structure to account for ‘the coding and planning dimensions..

o

is objective can be achieved by

'Using'prineipal component analysis;_

t
|

varylng the number of factors extra ted, and the type of rotation r-|
"c' . _ pe

]

formed . . 3
b
' /

In most cases, the most simple strd%ture was achieved by extractlng

factors which had elgen alues greater thaa 1.0, however, in a number of

cades, an additional factor permitted more\consisxent explanations of’
- ,
ealing with simultaneous and

A

e

the factor loadings. In Yprevious research

. found that orthogonal and

. y o

oblique rotations did not produce significantd different factor struc-
_ : . oy , :

_successive processing, Das and his co-workers

-

tures.. Both classes of rotation were performed on each set of“daéa;
. v o :

though they were not always reported in tables.

o N . ‘ . L

Wl

total Grade 8 sample. Orthogonal and obllq e rotat107sﬁyere penfor

‘The second group of analyses examlned the presence of the_szmuf%aneous

.Aﬁ .

. 738 . R s .

third set of analyses, the planning and codlng tests ‘were. correlatgd v R
Y RRETINY :

j/an% facton analyzed.’ Orthogonal and obllque solutl&%s )

o .

:.:»(-

<i using data from the total‘Grade 8 sample;

plannlng and the codlnq factors was examined furthen ¥g£db an analysis BRI

of variance procedure.. A double median Spllt was%

+ ¥

pﬁrfbrmed gon 4 o
the one Hhundred andf”four subjects on their:

' ~ 54
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simultaneous and\ successive factor scores and four groups were defined.

Fiv? post hbc 2 x 2{aﬁalyses of variance were perfprmed using‘p;anning
factor scorés, and\the raw scores. #rom the Visual Search Task, Trail-
Mékiné Teét, Verbal Flueﬁcy and Planned Cbmposition:

Finélly, the relationshfp'between planniﬁq, codihg and personality
variables was explored.< Intercorrelatlons and a factor analysis with an

orthogonal solution pro 1ded 1n51ghts into éfé various dimens'ions.
A ‘ .

. C : , oA
2

The planning tests o .

o . k} . !
The means and standard deviations of the five(planning'tests can be

seen in Tablé-3 and the correl&tioﬁs between the tests in Table 4. An
examination of Table 4 shows that the Porteus Maze Test does not correlate

i
51gn1f1cantly w1th any other test, and the organlzatlon dlmen51on of the
EY .
3
Planned Comp051tlon reachéd sxgnlflqance w1th the' Visual Search Task only

o

(p<0.01, df=102, one-tailed.test). The correlation matrix was{submitted
) : o ‘ :
“to a principal component analysis and two factors, with ‘igenvalues greater
B - ’ e \ ' . . h .
than 1.0 were rotated according -to. an orthogonalhﬁyarimax) and oblique
. - v . T - §) *

A ,
B ¥i

. L ‘ . : - _
. (Promax) criterion. * L i
. . LT e - 3 .

. . ’ ~— .
.~ The trends demonstrated in Table show a commpnality between the .
Trail-Making Test,rVisual Search, Verbhl Fluéncy and lanned Composition

to,somé;eiK:nt, and these tests deﬁfﬁe Eactdr I. The rteus Maze Test .

alone defines Factor II. As the Poifeus Maze 'Test did not. correlate

significantly wi}h any othgr planning test, three expianat ohs might be

considered: Il' Planning is not a unitary dimensiqn; or 2. The Mazes

may be more éccgratély inte;ﬁreted in ‘toding process terms; or 3. The

e

Mazes might measure some -aptitude other than codihg-or.planning.

Exploratory“analyses,.using male -and female subject data sep&rately
. / ~ i =3

A .
were performed out of curiosity. These analyses are reported in Appendix M.

«
o
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. . . L, Sa .
The simultaneousﬁsucce551ve marker tests

- wl»—.

The means and standard dev1ations of the five‘marker tests of simul-

‘taneOus-successiwe processing can be seen in Table 6 and the correlations

&

, between tests-in Table 7. The correlatlons were submitted to a pr1nc1pal

componeng analy51s, and two factors w1th eigenvaluesagreater than 1.0

’

were rotated accordlng to a Varimax Crlterlon.‘ Prev1ous research by Das ~

. L.
' -

~and his colleagues suggested thatwoblxque rotations have not yielded more

v

simple, or 51gn1f1cantly different factor strrﬁtgrkshto those found by

orthoéznal rotation. ' . N i

B,

The factor structure shown in Table-8 conforms to previous findings

1 ‘»\ ' ~

i‘.(for,example, Das et al.,.1975;~Ja1 \an and Das, 1977) with. Audltory Ser-.

ial Recall Digit. Span and Vlsual She t—Term Memory deflnlng Factor I
(succe551ve proces51ng) and Flgure Co’ylng and Memory for De51gns defln—

rlng Factor II (51multaneous'proce551ng). The loading of VSTM o6n Factor

I 1s lower than de51red though the correlations between VSTM ASR and Ds

are signiflcant at the\0.0l levelbof'significancei

&

- The coding and planninthests takenﬁtggetherb-
The. relatlonshlp between flve codlng 151multaneous success;ve{‘and LA

five plannlng tests were explored us;ng two procedures.: factor analy51s,

. a
N ! C e

;and analys1s of varlance based upon a double median split of SLmultaneous—a

'y : 2 .
success1ve ‘factor scoijj whlch enabled dlfferences between four groups gf1!
FI EI o ’
) ‘;//.' . \-)) ,; o "

to be studled on the varlous plannlng tests.v' -

g a

The correlatlons among the sépul ar

sented in Table 7. and amon@f@%e planning tests in Table 4. Table 9 o

- {7’!‘ ;

v E) » B
ponent analy51s and four - factors were rotated to an ovthogonal (Varlmax)

B S N S AR

reg
R . ) : - AN
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uigg/obliqhe_(Promaxi criterion (Table 10{. ‘Only‘three eigenvalees (2.429,

1.451, 1.139) were found to be greaterlthap 1.0, but a fourtﬁ factor

(eigenvalue of 0:992)'was also extractee to oroeuce a more simple struc-

tere and eccodht for a greeter percentage of totalyvarlaﬁoe. ;~/9r fac—
rs were Justlfled accordlng to criteria suggested by Carroll (1978)

»

-and Thurstone (1947)

v

Factor I was defined by Auditory Serial Recall,'higit{Span and a
minor loading on Verbal Fluency. . It might be named as the successive
factor, though Visual Short—Term Memory is minimally involved. Factor

2

II is'defined by the planning tests: TMT, VS, PC and to a lesser extent

by VF. - This fector accomodates the planping tests with the'exception of

N - B m% . .
the Porteus. Maze Test. Figure Copying and Memory for Des&gn loaded heav-

ily on‘Factor III with minor loadlng on Verbal Fluency and Porteus Mazes

]

defining the simultaneous processing dimension. The fourth factor is

PN . i ~

" defined by the Porteus Mazes Test and Visual Short-Term Memory and might

represent a dimension of spatial vis'alizatiop. Additional exploratory
. -/' . . ) . ] ) R ~
analyses were performed on male and female data and these are described

more gglly in Appendix M.

The loadings of Verbal Fluehcy, Porteus Mazes and Visual Short-Term

Memory requlre some comment. First, the. emergence of the VF on Faigggs

g &

I, II, and III suggests that the test 1nvolves not only plannlng but also

thg lnteractlon of both codlng processes. Secondly, it is of some inter-
PN . . :
’est that the PMT and VSTM aligned themselves on a separate dimension. An

3

examlnatlon of Table 9 shows that VSTM correlated 51%§lf1cantly with ASR

(at the 0.01 level) and DS (at the 0. 05 level), antLéﬁﬁgted from prev1ous
I‘hqg ]

research, but not with the PMT. In fact, the PMT df@ not correlate sig- .

nificantly with any test. It might be assumed %pat the PMT stands alone

Syt
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in terms of thevprocéssés it measures, though, om\the surface it seems

€6

to involve some aspects of visualization.
The Porteus.Maze loadings are curious for there is |little in the

literature to account for the present findings. Vernon/(1965) and Mac-

Arthur- (1973) give no indication of any process whick’might be ‘involved,

and recently, Spitz and DeRisi (1978) based their research on the assump-

tion that the Porteus test, was a measure of logical and strategic thinkQ

é

-

ing for which foresight was an important element.

Milner (1964) and Cory (1971) found differences in the results of

N

the Porteus and other similar maze tests. Milnér declared that the

Portéus Maze Test did -not measure planning, but the ability to féllow'

-

o . - . . . .
directions, perhaps a task which draws upon successive processing using

visual stimuli. Jarman 11978b), in proposing a task analysis chart for

S

cigésifyihg tests under the.simultaneous—successiﬁe‘rubric,_identified
PMT\és“a\c;nceptua%ftask rééﬁin@ng simultaneous procéssing‘with succes-
sive outpﬁt. Tﬁé affiliations -of the Porte@s Mazes femain unreso;veé.
‘Does one's'ﬁroficiency in simﬁltanéous or successive proceséing
affect planning? This question addreéses the matter of the Endependénce
of planning, and the coding processes inferred by the information-inte-.

gration model and Luria's'épproach“to brain systems. An analysis of var- .

@

iance method, using simultaneous and successive factor .scores ‘as classif-

dication variables, and planning test scores as "dependent" measures is

I

an appropriate and conservat}ve fesg of dependency without implying

caugation. -

FPactor scores were generateé for each subject for the simulfaneous- ”
] ' ’ ' -

‘ Suicessive,'and planning factors based upon the total grade 8 analysis

and the sample was divided intp four groups on the basis of median splits .
. - A . . i N "

\
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of the simultaneous-successive factor scores. The composition of the
L : s

cells was allowed to reflect the correlation between the coding factors

(that is, r=0.000), essentially describiﬁg orthogonality.

Subjects' scores (planning factor scores, and raw scores for the -

TMT, VS, VF and PC) were entered -into the appropriate cells, and the
differences between the groups were examined using two—way analysis of

varletce. The means for the groups and the F-ratlos for the maln and
intetaction effects are found in Table 11.
A significant main»effect for the Visual Search task was found.

, This teveals,that individuals.high'on the.simultaneous dimens;on‘(beiné
able to integrate whole patterns) wi;; perferm_mo;e successfullj on the
Visual Search task. This is unaerstandable in.tiet of,thé"tesﬁwdemapdr
of-rapid search of the field to locate a specific shape~amongst othére. ‘
Te obteih a gestalt of a field and exttact one element froﬁ it, would N

seem to be a more efficient strategy than a systeéetie'"reading" (1eft~
to right, top to bottom) se;rch strateéy. The laek_ef other main, ori-

. interaCtion effects provides”geesonable evidence that the plenning testg,

in general, measure a dimension which is independent of coding processes,

!

Coding, planning qg@yReflection—lmpulsivitx

N\
N

The means and standard deviations of the Reflectibnflmpﬁlsivity
measures and the Reaction Time for males,,females and the total sample
+can be ‘seen in Table 12, and the correlations between these and thefeod—

1ng and plannlng tests is presented in Table 13. These+ correlations were

o

submitted to a principal component analysis, and flve chtors with eigen-

’

values greater than 1.0 were rotated accordﬁ%g to a Varlmax criterion.

[N

Tﬁe\solutlon is glven in Table 14.
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o . : \

» Factor Iis defined by the TMT, VS, VF and PCvand represents the'

plannlng factor. Factor II isolated the Matchlng Famlllar Figures Test

o

measures and also contalns aﬂmlnor loadlng on the Porteus Mazes. Factor -

ITI loadlngs malnly comprlse Audltory Serlal Recall Dlgl$ Span and Ver—

z

. bal Fluency whlle Factor IV is deflned by Reaction Tlme, Flgure Copying

' and Memory for De51gns, and mlght be called the srmultaneous factor.  The

very hlgﬁ 1oad1ng of the RT was’ unexpected though Table 13 shows a 51g-

e

»nlflcant correlatlon w1th Memory for Desrgns at the 0.005. level. Thls‘

flndlng mlght bé- explalned by assertlng that RT is a very basic measure

.of 51mu1taneous processxng, 1nvoiv1ng an all- at-once stlmulus presenta—-

"‘tlon (v1sually and audltorlly) These stlmull are encoded 51mu1taneously;

W

As thls is the flrst tlme such’ a result has been found, substantlatlon

i

may be requifed; ,Factor'V-shows the separation of»the VSTM and the PMT.FI

s

Summary = - : Ly | SR

A number of fl" gs may be‘usefully summariied:at”thgg point,: In-

general the - results conflrm the theoretlcal relatlonshlp expected be--

tween the 51multaﬁ%ous and successive teets (Table 8) The relatlonshxp .

'between the orlglnal five plannlng tests dlffered from the expectEd stric-

..

ture 1n one aspect, namely, that the Porteus Maze \Test did notL share com— .

»

monallty w1th the other tests (Table 5; but loadtd hlghly w1th'the Vlsualf

Short-Term Memory (Table 10)

oy . ] . :
- The relatlon between the codlng and plannlng tests also showed some:

'.ﬂvarlatlon though the overall result was cons1stent w1th the”theoretlcal.

-

_predlctlon ﬂ A 51multaneous,,succe551ve and plannlng factor was apparent.“

B - N B ‘A“

'ﬂ»However, the Verbal Fluency test spread loadlngs to the succe551ve and

. 53
51multaneous factors 1n addltlon to the pldnnlng factorx The relatlve

<o . s - T B S R

PR
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1ndependence of the coding and planning dimeasions is: shown by the analysis

K

. of variance uszng groups deflned by a double medlan split of the. coding

p‘ifactor scores (Table 11). Only the Visual Search test showed a szgn1f1~“

- cant marn‘e fect, w1th 51multanéous processing, suggest;ng tﬂgk subjects

’ hlgh ‘on 51multaneous 1ntegrat10n found the Search ask ea31er than other

asubjects.‘

The personallty dlmenSLOn.of Reflectlon-Impu151v1ty loaded ontb a///f‘\

+

51ngle factor (Table 14) though a number of singlfxcant correlatlons were

jfound w1th other tests, notable 51multaneous markers (Table 13) \ An un-

A

'expected, thbugh perhaps spurlous result in the factor ana1y51$ of all

-

thlrteen measures was the relationshlp between 51mple reactlon tlme and

L

';the slmultaneous tests.' Some vérlflcatlon of thls flndlngrmay be re—» .

x»asserted that reactlon tlme is a- major 1nd1cator

5
!



. " CHAPTER Vv
v, : “‘i"
STUDY 2: m-:mon AND RESULTS
A - Method

‘Introduction

Y
8 K

A general .planning factor, consistent with theoretical expectations
| was. found in Study 1 u51ng the Grade 8 sample. Planning iy\fhis sense
" was defined by the commonality between four tests: Trail-Making, Visual B
,Search Organization demonstrated in essay-writing (Planned Cbmposition),
‘and to a certain degree Verbal Fluency.t The planning factor was found’

to be orthogonal to the two coding procea‘of sunultaneo s and sucqess—

-~ iye. synthe31s though correlations between 1nd1v1dual Planning and sxmul-

CaT a B .
ineous-guccessz.ve tests were :found Fo o o . N
£ : : ; '

-+
PreviouS'&esear' :(gor example, Das, 1972 Jarman, 1978d) dﬁﬁ%ed that
, : @ ’
the factor structures dbﬁhi&eg‘usrng simultaneous and success1ve tests “

1 "
- with mentally retarded,smd nonretardéd sub pts are similar, though dif—t

ferences 1n absolute performanee of eagﬁ group were appaghpt vgﬁgdy 2 ;h
4

_ factor structures‘emerge when planning tests are included with the coding -
: oo - . IR

e . . A R s

battery. In addition, 1t w?s ant1c1pated that an. overall deficit 1n test
performa?ce would appear, implying that mental retardates not only perform

more poorly than nonretarded subjects on the coding tests, but also show

e

‘a significant decrement in planning.
A : 'f
‘vsﬁbJects < » :

Nbl&hteers between seventeen and fifty-seven years of age Were

-

.‘»sought for two groups l nonretarded adults, and 2 educable mentally

retarded adults. , No l, adult subjects we*e s011c1ted by friends of b‘*-
B g : AT ; X
the researcher for Study 2 Though no procedures weréﬂundertaken ﬁo

) N~

'u :

D f".ﬁ . S St e -;_}} G



ensure a random or stratified selection of subfects, males‘and‘femaies

were draWn'frOm a wide range,of unskilled,~§killed, semi-professional
and profes51onal employment s1tuat10ns with a tendency towards . the JBL

skllled end\of the career contlnuum.' Slxty-51x normals (35 males and

et -
B .
= )

31 females) were 1ncluded in the sample Four were excluded- two as a‘

reSult of m1551ng data dueﬁto apparatus malfunctlon, and two whocreported

N B .

childhood accidents in whlch there was severe head 1n3ury, though no cur-'
' 4

rent dlsablllty was appargnt. The mean age of th;£¢s.‘

- was 27.8 years
40 ) '

(standard deviation = 9, 70)
<

’Alberta‘ Subjects were cl 5 by agency‘administrators as EMR and .»\'
had intelligende quotientFUrNEEME:eeh 68 and 95. ‘Forty-six_ subjects

ed"the EMR sample, two ‘were. excluded :

ey

1,due to abnormal testlng behav1or. The mean age of.thls group was 25 4"

(standard dev1atlon = 8.41), agd the mean IQ was 78. 6 (standard dev1atlon

ce

706, S * IR

‘Procedure AR - e &
2 : o

-

The four ‘tests whlch deflned the plannang facter 1n study 1 (Vlsual
ﬁweagqa%aTrall—Maklng, VerbaI Fluency and - Planned Comp051tlon) were selected

3

; for admlnlstratlon 1n Study\ . In addltlon, Flgure Copylng and Memory

.

b for DéSLgns comprlsed the markeb~tests for sxmultaneous process1ng and

Audztory Serlal Rec%&} andleglt Span were selected as markers for suc— i"
S S

cess;we procesing. All tests wene admlnlstered Indlvrdually to e_ach

«

' subject by the esearcher. :[.}: v_;\ 7-;;“” Y'}: vféé

Testlng of the normal group was conducted 1n the Labonatory of the°

R S . PR o . ! ; . 4\



Vs E ‘ , f’!‘ ' ¥ Y S ' .
QI‘ / . Lo ".. . o B . » \
Centre for the Study - of Mental Retardation, and in the homes of a number

.of the subjects. Under these latter conditions, optimal testing condi-",M
tions were not ;lways p05s1b1e, however, a quiet area which COuld be - :
.darkened for the Visual Search test was usually available. These condiF
-.;“tic;‘ns"should be remembered when c0ns1denng the results of this sample.
Approximately forty minutes testinq time‘was required for each subsect

!

and tests were administered 1n the followxng order . Figure Copyang, -
. \, RJ .

Lo

‘fDlglt 8pan, Verbal. Fluency, Trall-Making Test, Planned Composition, Mem-”.

ory for Deslgns, Audltory germal Recall, and Visual Search This sequence

was chosen SO that 1nterest could be malntalned through6 1 the session

and to avoid- ‘giving marker tests.fot thﬁ%g&@arate coding process:,'to—yg

aﬁﬁh;gether. o f o »,;@. ,A;"~‘,,:£E¢ B ' ;Q«

A%

Testing of the mentally retarded addlt@group was conducted/in a

I

,.-room available at each of the réhabilr;atlon centres.f For ‘the. most part,!f
3

,‘,,

&y

theSe satisfisg‘ mlnimum requirements for nolse le‘vel ,,qution from in_. |
't%fruptlon hnd could be dimmed for the Visual Search tas All testing

"was coriducted by the reSearcher in the order given above.

& . R . ai B

. S
t B
~ Test battery s B T e ﬂ L
el The test battery below was described more fully in’ Chapter 4 :Sqme“f

changes were necessary to the tgstlng procedures of two measures to
‘_accomodate the EMR supject s writlnq skills and slower comprehen51on of

'1test dlrectlons. Procedures and Scorlng details are provided.below,

) % W
.Planning tests w111 be descrlbed first, followed by the 51multaneous, v
and successive megsures. - . T e T

e “,.g
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.

a. YVisual Search Task (vs)

s _
. The sixteeh‘overhead transpakencies described in Study 1 were used.

Only one timer was attached to the viewing apparatus as the correlation

betWeen the Search, and Response Time was 0. 974 and the former was con-"

Isidered to be the most appropriate ‘measure. Ona h&her‘change was made,

'

namely, a second practice transparency was given to the mentally retarded

*: K

grpup as it was ebvious from the qutset that&an additional sample and

b. Trail-Maklng Test ('m'r) L

- \m . . ,‘

tion was necessary”for satisfactqry ccmprehension of the instrué-

‘tions.. Total elapsed time for search of the sixteen trials ‘was recorded

Yy i ST 3 ‘,< -a . .
e A a T . - . . B " -
5 iR e SN A o -

L < . .

uo-“ vfs - ‘ PR N . Y - » ) .

et

. ‘f,i w .-

iy

This test was administered eq it~was described inegtudy I*~ambe l.‘mg%

procedure outlined by.- Arﬁitage (1946) was followed with one alteration,

‘ namely, that both Intermediate and Aﬁult forms were given to all subjects.~

=Tbta1 elapsed time for completion of the four trials was recorded

P

»
%

'fewer wordSsoverall, their test behavior was

2
= i/

e Verbal Fluency Test (VF)

o lhis test is an adaptation, in twq,parts, of Thurstone s Word :

,;Fluenoy as was described in Study 1. As with the Grade 8 subjects, tx
: s

~. .

normal group was asked to read the directions on the cover: of each b66k- .
let quietly and praotice using the space provided The EMR/group was i
= O
asked to follow while the tester réad the directiOns out 1oud and to writ;
. \n . R ﬁ-"“' /

o, words in the usual manner.; It was tho/ght that some EMRs might not be -
fﬁable to complete the test sati/factorly due to slow writing rather than

::poor word reoall skillsi This was not the case.;. Though they wrote

similar to the normal

‘o N // . }

: adult group. Total number of-words writtenndmdnus repeated, nonsense or

Q

T e
foreign words not fgpnd/in‘a standard English dictionary) were totalled

Sy e
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and recorded. ‘

d. Planned Coggosition (PC) * . w ' "
: y

In Study 1, subjects were asked to look ‘at a photograph and write

a@ahe-page story based upon . the plcture. It was anticipated that the
EMR subJects would exper1ence€difficulty in'ﬁritiqp, and mayabe overly

" 2
coqsc1ou£'of spelllng and sorlpt To overcome thqse problems, Study 2

| Q‘ 7
‘subjectdeere asked to tell, rather than wrl&el a story about the picture.
/’/' g * ’/ *‘ 0L ) . ) A ] ) ? ) -

: 1947) suggested that this task would pexmit evaluatien of

.

ren were,orxented towards a wrltten

!

€ which are ass1ohe durlng the school year.. Adults

- Egyever, being asked to

clally when equested'by

a relatlve stranger 1n an unusu\ﬁ testlng sxtuatlon DeSpita the draw-
//<<
backsfithe oral rather than wrltten test was con51dered approprlate for

N

if-admlnlstratlon becausew l the megtally retarded sample mlght not be
‘as Severely prejudlced by an oral: task- 2 lt wdﬁld 1nvolve 1ess 1nd1-_

'v1duai/test1ng tlme-'-and;;3; it appeared to malntaln a plannlng orlen~‘

-~
.

tatlon.

-

As ln the prev;ous study, Card 2 of the Thematlc Apperceptlon Test

(Murray, 1943) Was
. \ 2

o:ected onto a screen but the subjects rstorles were,
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tape recorded and transcribed onto rating forms similar to the Study 1
, ' . X e ‘ .
sheets. As loquaciousness Waried greatly within, and between the groups,

a 100-point scale was chosen over the original 7-point scale so that both
normal and EMR steries could be evaluated together. Examples of two com-

pleted, transcribed stories for .each group are given in Appendix F.

~ X -

C 'In addition to the*four tests describéd above, the sfollowing four
[N i‘\l
simultaneous and succe551ve pr0ce551ng markers were admlnlstered.

°
Lol

e. Figure Copyidé (Fc)‘ ’ | o C ,
~ Subjects were-required to cecpy the twelve geometric figures de-
scribed in Study 1 and in*Appehdix H. Reproductions were scored 0, 1,

of N

) 01“.:,“2 ("0" being poeﬂ dep.ending upon ‘the accuracy of the cop.;, ;and'the'

(oY

4

total score was recoxded. This test usually loads on the simultaneous
@ : : '

O E TN .

facto;. : o o i I | ‘ N\

£. Memory for Designs - Errors (MFD) o o
-« | . ’ . , o
: . . 9

s, s . i s . R . .
' This second simultaneous marker test was comprised of fifteen geo-

-
@

metric figures which subjects wercbasked’to.view fof one second (projected
_onto a screen) and reproduce. Each was scored 3, 2, 1, or O ("3" being o

poor) depending upon the accuracy of the copy, and the total error score
de%ﬂrecordeé; L . e o ‘3,> oot

‘A

w"‘ﬂ Lol

g. . Audiﬁbry\Serial Réc&ll#‘ASR)"

)

R Thls test 1ncluded sxxteen llsts of words (elght paradlgmatlcally
S o

) s1m11ar, and e1g1t unrelated) whlch began w1th a- four—word eerles and v

~ : s Y o ‘

”_p:ogressed'to~a seveneWO:d‘eerles. Subgects were;;equlred to recail each

Y



\ ' ) . . ' N v o ao
: ] ‘
series in the correct serial order and were scored accordingly. Total

- words recalledvin_@he correct. serial positién were totalled and recorded.
. o " ». | o s . . ‘,u 9 ‘
Thii,testwnsually loads o the-sqcéessiqufabtor. -
. . N {

-
o

¥ II).. . v ’ . ‘ - he w\

h. Digit Span - Forward (DS)

L]

This second syccessive| marker was abstracted directly from the *

. Y : s L
Wechsler Adu;t-Iﬁtelligenée seale (1955). Lists oﬁ digits were read to' .-
-gubjects and they were required to recall each list in the correct ser-

ial order.: The score vas the maximum list léhgth recalled coyrectly.

e

A copy of the list is in Appendix K. . . - ‘e
o - ,

'l L BN

29



Results

Research Question 2 was examined using two procedures: 1. A con-~

firmatory analysis examined the stability of the factor structure found

<
{

. . - l o . .
in-Study:l; and 2. a two-sample Hotelling T2 test compared the.differ-

. ences found between the normal and EMR groups on the'geveral variables.

.

\

.Simultaneous and successive synthesis in normal and EMR groups

The means and standard deviations of the four:Gsimultaneous and suc-

.cessive marker tests for normals and EMR subjects are found in Table 15.

The correlations 'between tests for .the hormal group are in\Tablé»IG.

Significant coirelations were found between Digit Epan and Aud{toryéggzi'
k . d . )
ial Recall (p<0. 001 df-64 gne—talled test) and betwaen Figure Copylng

‘and Memory for . Des1gns (p<0‘05 df¢64 one-tailed test). This correla—

« 2’

tion matrlx was submltte&-to pr1nc1pag component analysis and two faqfors B
.“‘
with eigenvalues greater than I.vaere'rotated accordlng to an orthogonal

(Varimax) criterion. The trends shown in Table 17 copfirm Factor -I as

© e

the successive dimens$on} and Factor II as the simultaneous dimension. .

Tablé718-presénts the correlations between t®e coding markers for

/

‘the EMR sample. ngh ‘correlations were. fouﬁg between Dlglt Span and

-

‘Auditory Serlal Recall (at the 0. 001 level of significance) and between
JFigure-COpying:and Memory for.Designs (also at the(d.OOl level). This

correlatioﬁ matrix was submitted to principal component analysis and two

-

AY

factors Wlth elgenvalues greater than 1.0 were rotated accordlng to an

12 S )
. othOgonal (Varlmax) crlterlon. Table 19 shows the szmultaneqns and. »;'\wa
. . b S , - »‘f L pided
successive processlng factors.wzth the respectlve loadlngs on Fd’— ;

e . ! '\

: MFD,;and‘Ds and ASR. It is lnterestlng to note that thls two-fadtor

..
b S a

~ ' ) o / 81\ ) o a ) N ‘ . . ’ ""“.
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solution accounted for over 84% of the total variance. | In coné:aéf, a
'similar sélut%péfwas obtained using the normal;ﬁfdup”(Ta' e 17). but this
) \ \ . ’ ‘. . ‘° B ‘_
accounted for only 73% of the variance. . :

4

?fable5"17 a‘! 1§‘Show the familiar factor structure whiéh has appea:éd
]
. usiﬁg grbuﬁs of normal énd retarded elementary‘school childrgn (pas, Kir-
“by ;nd Jafman, 1975;>Ja¥man, 1928d) and adoiescents (Study:lo; This treﬁd
; conf}rms ihe stability of tﬁe coding straézyies Bver‘a wide age ;ange

using the marker tests described herein.

' Planning and coding in adult normals and EMRs

The meéns and standard deviations‘of‘yhe four planning tests for
bofﬁ nor&al énd‘ﬁMR.samples afe_given in Table 20 and tﬂe~corré;ations
.ypefwgen ﬁestg f&r the normal\groupbappea: in Table 21. Table 21 shows
'significant céérelations be;weén FC.and MFD (é<6:005, af=64, one-tailed
) : :

et ] v ) . A
test) and Dé.and.ASR‘(pc0.00l, df=64, one-tailed test)'but also‘bgtween
TMT and MFD (E&\the\O;OOl level) and TMT and FC (at the 0.0 level). Sur-
prisingly, no significant correlations were found betweeQ\any planning

tests.
. ) .
The correlation matrix .in Table 21 was submitted to a principal :

- component analysis and three eigenvalues were greater than 1.0, however,

a fourth factor Q&Lth\ge\gigenvalueAOf 0.969) was also extracted. These

‘were rotated acéordiﬁg to ap orthogonal criterion»(Varimax) and loadings

a

are shown in Table 22.
Factor I is defined by MFD and T™T with a minor loading ©n FC and
is most closely related to-a simultaneous processing dimension. .Factor

II loads_on ASR and DS and is intef?reted as succeésive processing.

" Factor III is defined by FC, VS and VF and appears to have a spatial

? v

5
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orientation. Factor IV is uniquely defined by the Planned Composition.
The PC should be mentioned ‘at this’ point. Administration of this

oral test did‘not prpduce satisfactory'results. With few exceptions,
both reter ed an oonretarded subjects commented that they did not like
having to tell a or;.oot 1oud as they were poof at telling stories.

| The written stories may have been easier for the Grade 8 children .
as thie fogm.t conforms to the demandfcharacteristios of their normal
scﬁool situation. .In contrast, the retarded and nooretarded adu1t§vwere‘

¢

asked to relate a story into a tape recorder in @ ,»b_;i;ce of a stranger,
: . . : | S, -
often an anxiety-provoking task for many people.. - . f“’ﬁ

Evaluation of the - transcribed essays by the raters also proved

unsatisfactory. The EMR group and the normals were evaluated at the same
time. on the same scale. As the majority of the EMR subjects were unable
" to sPontaneouely generate aistory (they mostly described the scene),’

" their ratings were very low,'pragéting a\floor-effect. The lack of’sig-
: : S

B

nificant PC correlations was therefore noEmEItogether unexpected and
the measure in this study might be more elosely aligned with a personality

rather than a cognitive dimension. / °
/.

As this analysis presented in Table 22 y lded‘eomewhat unexpected

results with the simultaneous and planning tests loading‘together,;ahd
h i —

’with'the’questionable validity of the PC, a second analysis was performed

lwhich excluded the essay. ratlngs. Three factors with eigenvalues greater

—

than 1.0 were rotated accordlng to a Varimax crlterion. The loadlng

- shown in Table ‘23 parallels those in Table 22 with the PC removed, sug-

gesting that the essay had 1little impact on the coding/planninq_dimen—
~sions. '“ ) ‘ - .

e

Table .24 contdins the correlation matrix derived from the EMR data.
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Significant correlations were found between: FC and MFD, TMT and VS;
between MFD and TMT and VS; ASR and DS; VF and DS, VF and VS; and TMT
;and VS and VF. The PC did not correlate - significantly with any
ot%sr test. Intercorrelations were submitted to a pr1ncipa1 component
analysis and four factors were extracted (with eidenvalues of 2.578,
1.910, 1.031 and 0.973) and rotated according to an orthogonal criterion
(Varimax). B

Table 25 shows Factor I as being defined by TMT, VS and VF (the
planhing factor) Factor II by DS and ASR\(Successive)processing), Factor
III by FC and MFD (simultaneous processing) and Factor IV again, uniquely
Planned Compositjon. An additional analy51s was performed in whlch the
PC variable was deleted. Three factors (with eigenvalues of 2.569, 1. 875.
and 0.995) were extracted and rotated according to a Varimax critérion
This solution (Table 26) conforms with the coding- g&annlng paradigm show-
ing the separate loadlngs of the plannlng tests, 51mu1taneous and succes-

sive tests on different factors, except for the VS which shows a slight

loading on the simultaneous factor. This is not surprising in light of

’
N

the -Grade 8 results in which VS had a significant main effect with simul- °
taneous processing  (Table 11). h

Hotelling T test was used to evaluate the significance of the dif-
ference between the normal and EMR group performance on the eight tests

to ascertain whether specific or general deficits exist with respect to
‘_codingvana'planning. If EMRs showed limited deficits it would be anti-

’ © : . -
cipated thatrsign}ficant differences would.only occur on certain variables.

Alternatively, a general deficit would
differences between the performance of the EMR and normal groups on all

vari;bies. Normal and EMR sample mean vectors were compared and found
e /
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/ . .
to be significantly different (p<0.001, d£=8,103). Indivr/ﬂx‘sl test means

v > L i . . . 3 '
+ ~were examined by.mul;rple comparlsons to check which varilates led to the

,:51gn1f1cant group differences.
a ’

kTable 24 shows the variable means for both groups, the Hotelllng T2 ~
value and the probablllty of populatlon dlfferences The levels of sig=
nlflcan;e all approach zero. It may be assumed ‘that the EMR subjects
exhibit'sfgnifi;apfrc;ding and plannlng def1c1ts of approxlmately the
same_ordef; sugéééting an overall rather than,specifié'cogpitive deficit.

{

-y
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CHAPTER VI ]

T YCONCLUSIONS
: / .

This chapter is divided into two sectjons. The first gives a brief

sﬁmmary of the,resulfs and recounts' the discussion of some limitations of

the research which became apparent. The secohdﬂseétion deals with implica-

tions and suggests where further research may ﬁe directed. -
The Planning and Dedision—Making‘gpit of the Information—Int%giation

model existed as a theoretical proposition derived from evidence presented

by Luria (1966a, 1966b). His reéeérch demonstrated that patients with

4

localized frontal lobe damage showed‘defici;s in "planfulness™ while cod-

ing mechanisms associated with other cortical areas remained intact. The

discrimin

relationship between frontal lobe damage and concommitant cognitive dys-

\

functi ~assumed to be an appropriate starting point from which to

se and establish an independent planning dimension in the Das model.

.

t was not possible to examine the. performance of brain-damaged sub-

jects/on the quing and plénning tests. Suppoft for the status of plan-
ning| in rqlation to coding'is implied from the statisticaf)relationship

betwegn sgleéted”tests.‘ Theoretically, tests can be chosen because -they

ween frontal an n-frontal ;6be damaged patienés;'such

tests should.demonstrate commonality using non—brain—damiggd saﬁplés. 1f
a B . s . . - . ' N r - )
tests involve different sensory modglities, and what might be regarded as

different skills then, the commonali might  imply that a similar. process

or strategy is implicated and’that this might be called "planning". The

.

‘information processing.,model developed by B#€ and his co-workers provided.

the functional and statistical framework‘upon which to-base\the research.'

N

Study 1 confirmed the existence of separate simultaneous, successive

-

- o _ . 99
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and planning factors, in accordance with the predicted structure,

using a normal adolescent sahple. Study 2 useéd the égme approach and
provided evidence for ‘the stability of the coding-plahniﬁgE;elationship )

in retarded adults, and to a lesser extent, in a sample of -hon-retarded,

adults. The discovery of the planning dimension is significant if, for

o

no other reason than that it supports the notion that an executive mech-

0 s

anism which oversees andudire;ts the coding of information might exist.

- The significance of results often reflects the consideration and

.

- sele;tion of the several tests used in the research. This has béen an
important consideration ‘during the development of Das' model, notably

- . ] .
because of the association between neuropsychological findings and the

°

cognitive analogue.

The representation of planning.was“a second consideration when choos-
ing tests for the research reported herein. One criterion for inclusion
of different tests-in the planning battery was that they appeared to involve

i

different modalities or tap different feasoning abilities. The Trail-
Making test and Vi§ual Search are both spatial and time-oriented tasks
while Verbal Fluency and especially Planned Composition draw to some

extent on previous learning and have an.educational bias. All planning

-

tésts correlated with standard intelligence test scores (TMT and VF with

-

nonvéxbal}IQ, and VS and PC with both verbal and nonverbal IQ's) though .
a relationship between formal education and one's apility to self-initiate
strategies was not substantiated by a bos; hoc principal component analy-

sis (not reported in Chapter IV). Six factors with eigenvalues greater

@

&

than 1.0 were extracted and were named: Planning, Simultaneous Processing,

Successive ‘Processing, Personality (MFFT only)h Visualization (Porteus
S m— ~ L ' ’
Maze .and VSTM) and School Achievement. This last factor had loadings on

‘n

4
s
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f
verbai and ponﬁerbal IQaand'the.Planﬁed Com?ésition only. /)
Tﬁe Planned Comfosition'ié éf interest for a number of reasons. This
&Qest provided an attempt at ccﬁstruct validation of planfulness since.raters
w;;é\gsked to evaiuaﬁe the gssaygfg; the Aegree of apparentfbrqaniiation
" and plggfglnéég; Wﬁile_conéiderhblg subjectivity was involved in these
evaluations; r>

b -4
planning was tested. ™

gults of Study 1 provide fair evidence for concluding that

"In Study 2, changes in Planned Compositipn were intrqdueed: the PC
R - : ] . . ! -
was changed from a written to an oral test; and further, the samples of

subjects- were no longer school children. |In study 1, the test loaded sat-

‘isfactorily on the planning factor while in Study 2 it did not coirelate

significantly with'any test. Two reasons might account ;;:\;Qese‘results.
First, there appeargg to be a significant floor effeﬁt with the mentally.

o

retarded sample. Of these subjects, five were not7only-unable to generate

i

a-story, but were also iﬁcapable of descrfs}ng the picture. In general,
.the characteristic EMR response was simply to'indicate that three people
were situated on a farm. Numerous near-zero raﬁings (out of 100). were

\
\

.Second, while'it was obvious that EMRs had-difficulty generating spontaneoﬁs'

given by the evaluators; but overall the‘rétings appear té be unr@liéblef

stories, normal adult subjectsJalSo showed considerable reluctance and a

lack of spon;aneity.' Many subjects, both EMRs and normals alike,texpressed

'shyness and uneastness with this format., Probébly the Changes made in the"
PC did not allow it to be used as an index of planniﬁg. This may have or=
‘iginated from the artificiality of the situation and unfamiliarity with

4

e . SR : ' N ‘
experiences similar to the task demands of the PC.Vféhch a loss or decline

. .

in the facility to perform tasks such as the PC may be similar to charac-

teristics found in the cognition of the aged when performanée d ps
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Many subjects slmply described the scene deplcted

Q

due ,to lack  of use.
on the photograph w1thout telllng a story. The tes ; however, shows po-

tential as an 1nd1cator of planfulnﬁbs‘ among adolescent students and jus-

°

tifies further examinatiaon and deve;ooment. //" . .

Whether the succé%ggte marker tests used in these studies truly re-
present the dimensional name requires some discussion. - The administra-

t}on of the ectire coding battery (simultaneous and successive teéts) to~

u

gether with t"he planning tests was not possible du€ to the time constraints.
" It was necessary t0~select marker tests which should adequately define thé

dimenSions - In. Study 2, VSTM was deleted from the battery. BAs a resuit,

1t mlght bé argued that DS . and ASR are 51mply measures of audltory short-
term memory. Previous findings, however, have shown that DS and ASR con-

sistently load on a factor which ds orthogonal to the simultaneous dimen=-
‘ \ v ) : ot me

sion in the predicted manner (Dae: Kirby and Jarman, 197 ; Molloy, 1973;
‘Cummins, 1973). In(addition, if only short-term memory was involved, it

might be ahticipated that DS ana‘ASR,would correlateAwith MFD (a short-

‘term memory ‘task) . As the prlnc1pa1 component analys1s produced the ex-
pected factor structure it may be coné/i;Ld that the tests selected in

Study 2 were representative of the 51multaneous and success;ye proce551ng

ror

battery. i

A Y

The results of the study reported herein have three significant as-’
_pects. First, the identification of a’plahning factor which.has its foun-

dation ih neuropsychology lends support éb the theoretical paradigm adopted

- ’

by Das et al. (1975). The establishment of this dimension provides sup-.
port for assumbtions made regardinobthe,association'of the Plannirfg and

. ) S ' - '.
Decisiothaking, to the Simultaneous-Successive processing units of the

Information-Integration model.

- /N
i ~ . v AN
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K wgth delineation of the three'processing units and'the;inferential‘

relationship to cortical regions, the way is open-for validation~of the

LY

relationship between Luria’ svsystems of the brain and the cognitive approach

. .

upon which this research was based. The most profitable approach would be

'to isolate three diagnostic grOUps with predominantly left hemispherical
damage in frontalf“temporal, and occ1p1tal—parietal regions. - It is anti-
c1pated that 51multaneous processing would be- beyond the capabilities of
the occ1p1tal—par1eta1 damage patients: succe551ve processxng would be
beyond the_dapabilit{es of temporal lobe damaged subjects; and successful
planning would be“beyond the capabilites of fron%ally damaged subjects.
Identification of the samples may be made through_examination of pomputed
Tbmography (cT) records which contain diagnoses related to frontal, temé
boral, parietal and occ1pital lobes However, a number of problems are:
inherent in thls strategy 1. hemispherical localization is not prov1ded
.on the CT récords; 2. there appears to be an abundance: of predominantly
frontal diagnoses with few recognized posterior'brain damagei and, 3. dam-

age which‘is recorded on CT records is not specific (for example, infarc-

“tion, cortical atrophy) .Certainly further developments'in this area

shouid yield much information and establish the validity of the Information-

\
\

Integration model.
A second findlng of Studies 1 and 2 is the contlnued stability of
the simultaneous and successive factors. Previous research predominantly |

focussed on elementary school children under a variety of socxo-economic

: 9.,

and cultural settings/ ”fhe current research demonstrated a 51milar facf
“‘1 N

tor atructure in both adolescents and)normals and retarded adult groups,
N .

S~
SN

show1ng tﬁat these coding processes are con51stent across a w1d€'age and

ability range.. |}
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The relationship between the coding and planning dimension may need

* substantiation and ézyrification especially using normal adult groups

(average age of 26). Planning was shown to be largély independent of
. ' . ~
coding processes in the adolescent student sample but associated with

simultaneous synthesis in the adult group. If the relationship between .

tests is correct, it suggests that adultscengage the simultaneous pro-

cessing strategy when attempting the planning tasks. used'herein. Presently

there is no evidence to support‘ﬁﬁis shift between the ages of;fourteen'
\:. ] . ’\\.\ ‘.
and twenty-six years. .

~Third, .the stability of the simultaneous-successive processing in

‘the‘mentaliy retarqu gréup is consistent with previous research using

retarded children. It is interesting that the EMR group also showed a

v

" factor structure using coding and planning tests which was similar to the,

adoles%ents and to a lesser extent, noimal adults. The EMRs show a qual-

"itative similarity to the normal adolescents but a lower level of per-

formance in coding information. ‘ e

. ¥
1. :
P> . . K

‘
b

\Qgﬁe,significant issue relating to coding and planning must be raised
B veang ‘ A ‘ '

at this poinﬁ) that is, whether simultaneous and successive synthesis can

y
.

bq/separaﬁed from planningt< Three orthogonal factors suggested that the

processes involved are indeed distinct. However, this has not been recon-

ACiled with infe;ehces drawn from the Das modél, in par i ular, that the

Planning and Decisiéﬁ—Making unit acts upon codéd material and is respon-
sible-fbr the manqer inv;hich informétién is ?rocessed.' &his>suggests
that thé'coding énd,planning aspects of cognition.maflbe reléteq;in a
manner mofé complex than might‘be i;ditatéd by the;orthoéonalify of the
planning and coding faétors. It appears that co;sideration of the aemand

characteristics of the planning tests used in these studies may be of some

" -~
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relevance. . . B o j
e » ) ) ( \ g

.

The Trai;kMaking, Visual Search, Verbal Fluency and Planned Composi-

AN '
~tdon tasks required subjects to engage appropriate coding mechanisms and

[
N

initiate specific strategies for dealing with the integration of stored

information. The degree to which planning or coding may be more influen-

R ' .

_tial under different conditions mighté?e exemplified by observations made
& N .

by subjects dgring the Visual Search taskt Whencngmber or letter standards
were used many‘subjects'etated that the éuplicate "jumped oPt from the
screen". This possibly signifies the predominant use of simultaneous
integration in recognizing familiar patterné. In contraet, geometric a
‘shape standards appeared to be more difficult to locate, requlring sub-
jects' active search to locate the appropriate shapes.

Varying the task demands of the VS may lead to a differentiation of

coding and planning. Changing test instructions maiiaChieve a similar

\\

result in the VS and other,tasks. In Table 10 the VF loaded on the simul-

taneous, successive and planning factors. By indicating a preferred ’

strategy in the directions, the experimenter ﬁay effect the:employment

* of predominately blanninq or coding behavior as indicated by a change
in loadinds on the several factors. For inq;aﬂce{ the subjecte may be

. asked to begin writing words commericing with "SA" until all known words

are exhausted, then "SE", "SI" and so on. Asking for accoustically sim-

T

ilar, or paradigmatically aSSociated words might lead to different results.
These changes in test procedure are speculative at this time, requiring
some development and exploration.

—?ﬁ& It seems plausxble that plannlng ests would correlate 51gnif1cantly

eV

.

with the coded dlmen51on to which they have the greatest affitiation, or R
~ AY . .

those which are most consistently engaged for successful completion.



106

» More simply statea,lif a planning test mainly involvesxintegration of ~

information via spatial relationships, it would correlate with simultan-

»
s

.. _~e.ous testsv.: 0

Pribram (l973f p;oposéd a memory storage analogiﬁ(heural holograms)

. . ¢ .

in which input at any momen; is corfelated not only with the configura-
fion of'exciéétién existinééat any point, but also with electrical stim-~
‘ulation arriving from other'parts of the brain. Memory is then imprinted
with sénéory information, reinforcement contingencies and intention baséd
upon eiectricalyint;rference. Hunt andﬁLaﬂ%ﬁhn (1975) proposed_ﬁhaf in-
_formatibhiié ﬁgld in store not as individual "bits" but as whole, organ-
ized‘units cabable of carrying out behavioral sequences. The implic;tion
may be that information/processés may be stored in terms of holistic éat—
terhs.which aré more easily'identifieg'with simultaneous than successive

-~ A ’ . . . .
synthesis and might also suggest that homogeneous measures (Jarman, 1978c,

19784) of plahhing.may not be easy to isolate.
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Examples of the Porteus Maze Test
- ' /
1 v l o
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l PORTEUS TESTS&VYI.\'ELAND REVISION YEAR VII
. -
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.

Year VII: - , ’ g

"I want you to supﬁose that this is a maze in thg~£91m’éf a street

.
.

map. All the lines are stone“wélls. You can imagine, if you like, that
- » ' N . " \ . . ) ! ‘ 2

you are walking or driving a car in here (S) and _you have to find your
way out here (arrow). But you must be careful -not to bump into any of

1 .

€. >

" the walls or go into any blocked streets, because if you do so you can-

. . j
not turn around or back out. So if ¥u go into.a blind street, you must
. o o ‘

start all over agair.
“This is net a speed test. You can stop anywhere as long as you
like while youldecide which way to gé,'but try not to 1ift the pencil

off thg,paper until you are:right outside the maze, and do not bump into

any walls. - Start as soon as you are ready."

-
Years VII, IX, X: : o \’\

"Begin here and fihd your way,put."

¢ s - -

Years XI, XII, XIV and Adult I:

r

"Begin here in the center and find your wdy out."
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f Description of the Visual Search Appara

”

The Visual Search Apparatus consisted of two electronic tlmers
(Lafayette, Model 54417—A) and a search box. This wooden box was

24 centimeters wide, 27 centuneters high, and 36 centimeters long. a

red Plexiglass screen was mounted on top, 2 centimeters above a Whlte,

.opaque Plexiglass bed, and supported by fodr m1crosw1tches and

‘ : | :
springs. A slot in one side of the box permitted placement of an
= ) X : s

overhead projector transparency onto the Plexiglass bed.

T . .
Depression of switch A.;k the front side activated timers 1 and

-

2, and simultaneously switched on lights below the opaque bed, there-
by permitting "the testee to view tne transparency through'the red
Fcreen. When switch A was released,.tﬁner‘l stopped, and a delay  »
kept the llghts 111um1nated for a further one second. This sequence

enabled subjects to search the transparency and prov1ded an elapsed

search tlme (taken from depression of switch A and 111um1nat10n of the

>

v

, Instr ction required subjects'to locate the duplicate of the

standard sﬁape found on the transparency, and to point to it by

depressing the red sqreen. Pressing activated microswitches beneath
and stopped timer 2. Thls prov1ded an elapsed response time (taken

a . L q : . '
from depression of switch A and lllumlnatlon of the screen, to -y

'depressien of the screen and switches B). A third swi&gh (located

at the.back of the box) reset the timers simultaneously.
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) \Diaérams of Visual Search apparatus
Closed and Cut-away views

= : [y

" Red Plexiglass \

Slot (allows placement of
Screen

transparencies)

Switch "A"

"Reset"” switch “{not
/ visible)

To Timers 1
' & 2

eSS T, power
supply

Wooden box

Transparency

ite,opague Plexiglass
’ bed

. : i "’/ ’
- . Wooden box
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Testing procedure

The procedure followed for administration of the/visual Search
task Qas the same for each subject in Study 1 and étudy 2. The
d&rections to teStees were p{ayed on a cassette tape ?ecorder; and
were as follows: | e

"This is a test of how quickly you can find one pattern in .a
#

group of snnilaF ones. We're going to use this box and electronic
\

timers aftach;d to it.

"I ha;e\a numberyof transparencies which I am going to place
inside the box and when yéu turn the light on, ?ou'li be able to )
see them through the red screen. But first, let me'eiplain how to
work the box.

"When you push down on the black switch, and hold it down, the
light will come on and the timers will start. There is one rule you
~ must remember, y@u}must hold;the button down or the light wiil go
off. Try it. Push the button'dowp and then take your finger off ip
and see what happens. (Pause) 'So to keep searchinédthe transparency
you ﬁust keep your finger pressing down on the black switch. A

"There is another way to turn the light off. _Y;u can do that
by Pressing down quickly on the red screen using the same finger yo
uséd to keep the black ;witch down. Lét me demonstrate this for You.
(Tester demonstrates) ~ Now you try'it. Turn the 1i§h¥ on then
switéh it off by pushing down on the red screen quickly. (Payse)

"Let me show you one of the transparencies. (Tester inserts a

a sample into the appératus) This one has nine patterns on it which
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are letter, numbers and geometricrshApes, plus a circle in the middle.
On all of the transparencies there will be a copy Qf the shape

whichvappeaés~in the circle, somewhere else in the field. Your task
is to point ‘to the shape in the field which is exactly the same as
the péttern you will find in the ciééle.“ Do this as quickly as you
can when the’light comesAgn. The shape you will be looking For is
elways different on each transparency, and is the exactly the seme
as the oee in the circle - it's never twisted around or distorted.
"Let us try a practice one, but first let me review the

directions. When,the transparency goes into the box, push down on
' the black switch - and search for the copy of the shape you will flnd.

in the circle. Onlyowhen yoq hqve found the copy, lift your finger

2

f~‘e

off the button and push down ‘onf the screen towards the copy. fIn
effect you'll be pointing at the copy juet below the screen.

‘"Are there any qﬁestionsf (Teste; inserts pract;ce transpareney
into the apparatus)" V

When the practlce/)sfcomplete, the tester reset the timers and
placed the first trlal slide into the box. Transparencies were
presente; in random o&der, and times were recorded after each trial.
’&he correlation betWeen the two measures (Search Time and Response

Time) was high (r=0.974, significant at the 0.005 level),

@
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Directions for the Trail-Making Test

Part A: . - |
"Thls test is 51m11ar to the maze test that you just completed

Look here. In this test your task 1s to draw 11nes between the numbers

on the page in the correct order - from l,to 2, from 2 to 3, from 3 to

4 and so.on, until the end. is- reached.

"If you realize you have made a mistake, go back and cross- it out
qu1ckly {you do not have to erase the, llnes) and then'go,on in the cor-
rect wey.“

‘PartB:‘ . ‘ » \ ‘ .- . ’ .

“This,part is-.similar to the other except there are both numbers -

and letters. 1In this test. your task is to draw,a'line from 1 to A, from

A to 2, from 2 to B, from B to 3 and s6 on in this wey until you get to

e N

the end. .Work as qu1ckly as you can. If you make an error, cross it out

and go on quickly." .
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" TRAIL MAKING

Part B

e

: SAN‘PLE

5 ©

@ @ |
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-
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.
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" Instructions fo? the Verbal Fluency Tes
. T e

3

"

a. "This is a test to f£ind out how many words y P can write. Try
this practice test below. " Write down as many words as you can which
) N SO : ‘
contain the letter "A". Any words will bo provided fhey are

‘English worgs. Write only\ONE word to a line as quickly as you can

A

and remem?er.that each word must contain the letter "A" at-least
once;':“ (Space pfovidéd for the iestee to write sixteen yords; given
thirty seconds) . |

"WAIT FOR THE S GNAL“BEFOREiTURNING THE PAGE AND BEGINNING THE
TEST .... | ‘

"Avoid using a word more than once,. and avoid different forms of
theuwprd, for example: BAR, EARS. You haye only‘Two MINUTES, so
work quickly wﬁen’ you are told. to start. As there are only five

‘ : W " .

lines on éach éage, you will have to flip over a page‘aftér you have
finished each five words. Also, do not waste ﬁime by tﬁrning back to
see which.wdrds you have already used.
\"{STOP HERE. DO NOT TURN/OVER THE PAGE UNTI&.‘.’;YOU .ARE ASKED TO

DO so\...” :

(bver the page)

. "WRITE DOWN AS MANY WORDS AS YOU CAN BEGINNING WITH THE LETTER
) .

’.

"S". No moré than 5 words to a page.” . ' - .

1Y
b. “ThQ; tést'is similar to the one yoﬁ have just‘finished.

[y
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"WAIT FOR'THE SIGNAL BEFORE TUNNING THE PAGE AND STARTING THE

TEST ....

."You only have TWO MINUTES for this test, so work as quickly as

y

you can.
|
. \ °

"As there are only THREE (3) 1lpes to a page 1n this booklet,

you will have to f11p over a page after you have written each‘three
‘ v

\ .
words. Av01d Wwasting time by turning back to see which words you have
/

N

already used

"STOP HEREi DO NOT TQRN OVER THE PAGE UNTiL YOU ARE ASKEb TO
DO SO .... B |
(over the page) -

"WRITE DOWN'AS MANY FOUR-LETTER WORDS AS POSSIBLE BEGINNING WITH
N AS :

THE LETTER "C", No more than 3 words to a page.”

9 .
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mw a
<j““\\j>n§tructions for the Planned Composition

N "

. -

Instructions given to.Study 1 subjects: S ¢

. . " Y . . o
"This is a test to see how weéll you can write a short essay.  All -
o) _ : ‘ L

you have to do is think up, and Wrate a story which would Yo with this’

picture. You will have twenty minutes to write your story and from- ex-

perience we know that most people your age should be able to fill one

page in that time. Please use ‘the lined sheet you.have“beenzgiyen.

(%4 5 [

"de can make up any kind of stgry you wish; it could be ﬁappy} sad,

‘

exciting or dull.
"Remehbetniyou have twe inutes. ™ I will let you know when you
" ! ) n e

have only five minutes le ite. ' ) . :
. "Are there any questions.

.

& o -

Instrpctiohs given to Study 2 subjects: .

.'In this test, I simply yant you to make upua‘stofy that goes with
¢ ) ’ .
this picture, and tell it to me. Your story can be as long as you want

to make it. ©People séem to find it easier ‘if they just start telling

the story right from-the beginning, but you can start anytime and finish
\ . ]
anytime you wish."

. « .
Instructions to essay raters - Study 1° ' ‘ o
[ . \

"We havé_attempted to make the rating of essays. as easy as possible

d -

by typing the children's essays right onto the rating form, thereby re-
moving the hazard of illegible“handwriting and the troubie of using more

" than one sheet for each essay.
’ ,
’ .

"All compositions were written by grade 8 students in regular classes,

2

ES . - o »
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5 . - N

- : < ‘ ‘ o A I .
. and were based on the stimulus Eicfd;e which is enclosed. The essays are
¢ . : ‘

.

S "reproduced exab;l§y55'WIitten f.spelling, punctiation and paragraphing

.0

'have not been thanged.

% : : . . T ' Lo . -
"Please rate each story using the scale provided at the bottom of
. o - A " . ‘ e
"+ each sheet. Draw a circle around the number rating which best represent
°youf-a§5655men§ ¢f”eaéh dimension of'the\esséy." TR

-

_ Instructions to essay raters - Study 2 L

B 4

o B . : . . - o . . P v . s " i 1
- - "The stories reproduced here were told to the experimenter in

o

response t§;the attached picture. Subjects wgré-Simply asked to think
_ i, ‘ ec b . '
‘up a story that goes, with the picture and to tell it into a tape-

5 . -

recorder.

'"Please:{ead. each story and then rate it using a 100-pgint scale
acéofdipé to;hoq“well.YOU‘think_thé Stgfy was planned. That is, it

sﬁould ﬁEGe a sense of dirécted‘mQthentgtbe loéically‘arranged ana appear
to havé an uﬁderly}ng élan;_,lf yzu,think the‘étbry wésjvervaell planned
yéu éould rétéiiﬁ in the 80:s~ox'96's.lllf it is poor&y planned, somewhére
'in.éié lﬁ‘s 6r 20'5 might be mofe\éccurate.

s o

‘
E

"please use the whole scale, from zero to-one hundred, and try to
P . ‘ ) o - ey
'\;wt\ggzs”diScriminat;ons between. stories which seem to be at the same level."

3 -‘ . ; : ,
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Examples of tWo.Grade»é essays

4;\ v . o

.Title: The crazy man, hls w1fe and\the maid ¢

On 4 cool sprlng morning the Smlth famlly had to harvest the

~

X
f¢lld on a: farm were the Smith famlly lived.

o
o

There was once a g1r1 named Emma, who got marrled when she was

" 20. Her and her husband i bought a. farm on the outserts b33 New‘York}

-

" They boughtli horse which they,could barely afford so they took it to

the races & won $50 000 so they got a maid. One day the man:& the

marrled woman got into a flght HE ENAVE because he shaved off his halr

B
&v301ned rellglous group. After a while he & “his Wlfe made up & the

w1fe felt sorry for, hlm . because the people made fun of h1m, K and

¢

then 1t caught on every man & woman in the world shaved off thelr halr

& he becathe famous and rich. _ : R _ PR

. . N
g . - . ) L .
. . . : =
3 .

Title: Harvest

Lo

Once upon a’ tlme there was a man who" knew h13 crop wouldn' t grow. h

eAnd the old wise lady said it would By the man dldn t belleve her.
» Kol
'But when he 1ooked at the crop he reallzed that the crop was growing

T

beautifully. As he was looklng at the crop the old fat woman kept\

kodding her.ﬂYou see’ ' Then all the school children came to seé the

g

S
LA

&
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Examples of stories.recounted hy Retarded and Nonretarded Adults

rd

Educable mentally retaraed'suhjects‘ examples'
1. . what's it supposed to be? Something to do with farming. Well,

they re puttlng somethlng into the grqund. They're plowing the ground.

I don't know what the females are d01ng.

Hﬁggyaful g1r1 901ng with thlS beautiful farmboy
(e
They ve been golng together for six months and she doesn t know if she

2. There she is,f

‘ wants to marry him because" he's worklng on a-farm.I He doesn't have much

g
-
-
o
-

!

!

mqpe/, just 8 horse and a falrly big house and he's living with his

'mOther.. Should I,keep 901ng?. No, I think I've finished.

\ . » N g : : g '. L

Nonretarded subjects examples ’ o

-

1. fThe mother and father were worklng hard to send the glrl off to

L N

- college." They were poor and the girl was really smart. She won all g

'~

\sorts of awards for the work she‘done.y when she became. famous, she came

s

’back and built new bu1ld1ngs for the parents who were getting old,and'

made the :est of their llves really comfortable for them. because of all

the'kindness.they)gave to,her’when she_was a child.

2. The girl is going off to s hool but she's worrled about her mum

whoglooks “.; pregnant 1n the pifture there and  she thlnks she should
really stay at home. _Her days;r’ 11y are busy in the fleld and there's
so0 much work to:de with the horse \and she knows that the mum w1ll have

)

to eook. Klso;xshe’s wor#ied becalse she has an exam today but she'll
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_ go anyway 'cause she usnally*likes schoe , generally. / And she

thinks her mum will make out OK.V

s

They-do haye a permanent hand but he s helplng the dad And'then
she s probably thlnklng about maybe she doesn t llke 11v1ng on the farm
.“*Maybe she'll move to the c1ty soon but she s reaily not sure when she can

do it, or get enough money to do it.

[
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Figure éopying ' | \ -
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Guidelines for administering and :
scoring the Figure Copying Test \

The subject is ;equired té make an exact, free;hand'copy of ewelve
) shapes: . a ve;tical.diamond;.e ho;izontal dianona;ka cylinder;.tilted
triangles; a cuboid; an enclosed box; a tranezoid; an octanedron; a necker
cube; a tapered box; a pyramid;-and a stylized open book. Drawings are
scored eccording to accuracy Bf?snape rather than absoiute size. ?he.
fo%lowingmprinciples apply; |

For allidrawings

-

1.! The gfawing must generally maintain thevprOper berspeceive

2. Drewihgs where applicable snould bYe symmetrical

3. >Angles should not be rounded » - ) /.

4. Figures should not be rotated

5. ,Angles should be equal, when appllcable
-6. Slight bowing or 1rregular1ty of lg;;;/::\permltte;

7} Lings sheuld meet approximaéely, bnt small gaps or extensions
are aeeeptable V

8. ;When-two attempts are made, the worst is scored

»

Scoring principles for individual figures : (>Y . .

Scorlng of each figure 1nvolves dome limited flexlblllty in gen-

eral, ‘'some pr1nc1ples are con51derd mqre 1mportant than others and are

l

mote stringently enforced. ‘In the follow1ng table of standards, criteria
,'\ ) . R ? R l

are given in order of:- importance. Where the same numbers are given for

two cfitéria; they are considered eéually important.
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l. Vertical Diamond

1. No 'kite' shapes

1. Horizontal opposing corners

L

2. Four good corners
3. Only élight 'dog-ears’ allowed o

4. Both acute angles must bhe 60° or less

: L I
2. Horizontal. Diamond

l. No obvious 'kite;'
1. Opposing corners
2. Four good cofpers

2. Horizontal axis between 170° andui90°

' 3. Both acute:angles 60° or less.'

N

!

3. Cxlindef

1. Dlameters should be appr Ximately equal to thq height

2. . Diameters of the base d top should be appr imately eqﬁal

[

2. The base and the top lines should be curved , h

4. Tilted Triangles

1. Two triangles
22 Right outer side sloped 100° or more

3. Two corners of inner triangle clearly touch near medians of

*

outer trlangle, and the thirgd Fust be close.

3. Left outer angle approximately 90°
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5. Cuboid

l. Proper perspective must begbreserved‘as in the specimen
2. There should be three apprdximately'equal'diamonds
3. All lines should bej&pproximately equal (i.e. lengths, widths

a

‘and heights

6, Enclosed Box T o

1. Proper perspective musp be maintained as in the specimen

1. Figure must be almost half as high as it is wide

[

2. Acute angles of para}}éibgram should be between 30° and 45°
\

7.> Trégezoid

1. Proper perspegtiveﬁshould be preserved as in the spébimen
2. Parallelograms should have anéles of app:oiimately»45°
A\ S . o

8. Octahedron
1. Hexagon should'have’approximately équél sides

'+ 2. Vertical rectangle should be bounded by two, near equal
. : N : ’

. parallelograms.

1

3. Left and right extreme angles of the hexagon should be near 90°

9.‘ Necker Cube

13 _ :
1. Correct number of parts . ' - '

1. Correct orientation ’ o \~” A #

-

‘ﬁ 1. No evidence of confusion -

10. Tépered Box

1. No confusion or distortion _ ' N
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.
)

2. Inner form clearly shifﬁed to the right and down
3. Outer form a parallelogram

3. Inner form a horizontal rectangle

11. Pyramid ' » . , e
| 1. Figure is balanced around the vértical . . | .4
i. No confusion-or aistortion _
2. Base of figure is a diamond
2.. Ail triangle§ are néar;isqsles

'

12. Stylized Open Book L

B

“

1. Two, mirror-image parallelograms with the acnie anglés near 75°

1. No ‘@nfusion or distortion

2. Thin parallelogra‘r4hould have acute angles between 30°-and 45° i
: . i ) e )

~
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" Memory—~f6r>design.Tesl (MFD)

1 3

A <>"- v_'
m

4 .

l_\/ l_l"'"

7
A T
O

183 14 - 15

/]
..
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10.

1.

12.-

v

-

)

:,Audltgry Serialﬁiecall‘

~

: tall, long, big,.ﬁuge<

ghlgh, tall, fat, blg

day, cow, wall bar

'key, few, hot, book

-book, bar, wall, hot mat
'w1de, tall large, huge broad
'long, blg, great, w1de. fat

few, pen, hot, wall bar

:key, hot, cow,,pen, wall, book

w1de, 1arge, blg,\hlgh tall, vast

13.

14.

15,

15;”

;pen,_wall, book key, ‘cow, hot

$

‘day, key, cow, “bar, wall, few, hot

cow,,day,‘bar, wall, few, mat,_key=

. ‘,'. k] N
,J 5. 8, . . ,‘, .
T AY
4 . o ¢
S S

T i
. 8 5
Ty * N o

a

'long, blg, fat, great, larg:g hugei'ﬁal,
fhlgh, fat, huge, wlde, 1ong, large, broad

great, hlgh, tall, long, blg, broad fat

154
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Visual Short-Term Mémdry

Read as»

: Example:“

Eiample:

‘63195

‘Kead as:
845091

3

8 4

93

@)

529

“(3)

239

(2)

97

(1).

98

3

- (8)

61

(6) '5 3 (7. 5

8

(5) =

Sqr0)

359

(12)

©3:29

Can

3

869

(9)

61

458 (16)

- as)

14

@)

58

3 .

SR
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“‘\ ! : ' *
(1] Directions fot,tching Familiar Figures
- ’ Adoldscent/Adult Set

. o
5 . ~

.

"I am going to show you a picture of a'familiar item and then.someh
pictures that 1look like it. You will have-to point to the picture on
thls bottom page (point) that 1s just like the one on this t0p page

(p&uﬂ;) Let's do\some_50r praCtiCe." E shows practice items and S

!~ "Now we are going to do some that are a bit

-selects the correct 1tem
harder. You'wil} see-a-picture on top ané\eight pictﬁres on-the bottom.
Find the one that is jﬁst like the ohe aﬁ[ﬁdp ana point to'it."

E will recordblatehcy>to rhe first respoﬁse to the first decimall, to—

tal number of trlals for each 1tem and the order in whlch the errors are
o . .

made. IffS,is correct, E,w1ll indicate thls to him. If &rong E wxll R
say,'"No, that is not the right one. Fin& the one that is just like
this one (point)}ﬁ Continue to code responses (not times) until S makes

a maximum of eight errors or gets the item_correct. ‘If.incorrect.E will

L h

show the right answer.” o ‘ ' t ey
I ' ' : ‘ : ' b
. ""The test should be set up in a notebook. It is necessary to have ™

i

@.Stand’to place'the book on so that both_the stlmulus,and the alterna—i
1

tlves are clearly v151b1e to the S at thelsame time. The tw7 pages should

be practlcally at rlght angles to one another.

o

‘ ThlS is a departure from the orlglnal instructions which spec1fy '
t;mlng to the half-second. S ‘ . : -

4
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‘t-
Exploratory analyses performed separately on male,
'and female data in Study 1

. . /

bThe'analyses reported'herein*are post hoc examinations of‘the‘data.
The results given xnothe body of the thesis represent a more adequate
ba51s upon whlch predlctions can’ be made due the larger sample size. -
By dlvidlng the total sample- into males and females, the conditzons upo:
which the plannlng damenSLon can be explored statistically are not
optlmal,'and hence care should,bertaken when interpretlng analyses.

Although no standard_is provided regarding the minimum require-
ment, Jarman and Das (1977) commented that a sample of 60 was.
sufflclently large to perform w1th1n—group prlnclpal component and
common factor analysrs. More recently, Carroll (1978) argued that an
N of 60 should be consldered the bare min1mum for establlshlng relxable
} results. Consequently the male and female analyses (u51ngvsamp1es
of 52) should be regarded as exploratory and.in need of subst%ntiatlon
. . , |

using stratified,clarge samples. o ' -

. The plannlng tests _ < ’ “VL\ .

. T

-

< 4 Fan

“The 1oad1ngs of the PC and VF- varied only sllghtly from the total
1

",group analysrs when the female data was cons;dered \\Tﬁﬁle I shows” the

) -

“lntercorrelations between tests. These were submltted to a pr1nc1pal
. component analy515 and the elgenvalues (l 802, 0 982) suggested the
extractlon of two factors, whlch were rotated accordlng to a Varlmax

ycrlterlon as there was no sxgniflcant change in the factor loadlngs

using the obllque solutlon. This analysrs is in Table 11, and is -

N

simllar 1n,structure to Table 6.
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| were found: betwden VF and TMT (p<0.05, af=50, one-tailed test) %

Intercorrelations between pianning

male subjects' results (Table IIIS, TwO significant correlations ' ;?éi
) . " -

and VF and vs (p<0 005 df=50, one-tailed test) The correlation

9

matrix was submitted to principal component analysis. The eigenvalues

(1.682, 1.029, 0.998)‘suggestedathe extractipn‘of'three~factors and

v

_ these were rotated according to a Varimax criterion. Factor I was

defined by Trai%~Making, Visual Search and Verbal Fluency; Factor II

. by'planned‘COmposition, with minor loadings on Trail-Making and

-

Visual Search; and‘Factor I1I by the Porteus Maze Test. (Table IV)

These results suggest that there may be two plannlng dimensions one

deflned malnly\by essay—writlng skllls and another 1nvolv1ng the TMT,

-
[y

VS and VF. - - e

The simultaneous—successiVe tests

Table 'V presents the 1ntercorrelatlons for the Slmultaneous-

Y

Successive processing test battery for the female subjects. 'This

o .

matf;x was submitted to a principal,component:analysrs,’andutho factors
were extracted with eiéenVal&es greater than 1.0, and rotatfd to a
Varimax criterion.\ The factor structure shoyn in Table VI is similar
to Table .9 and the VSTM loading appears to be stabie. Table ViI

glves the 1ntercorrelatlons between tests for the male subjects and

Table VIII, the prlnclpal ccmponent analysis. Wlth Varlmax rotatlon.

The VSTM for males correlates more highly with the simultaneous tests

‘than with the successive markers end the factor analysis reflects this

S,

change in affiliation. It must be remembered that the'analfses by

" sex are based on 52 ‘subjects only, and as they are basically similar,
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: ‘e"stxuctures (Table 11), orthogonel rotations were consxsered satisfactoryi‘he‘é

13’?%, .

..

Ty

..

- the total group analyses should receive pﬁimery attention.

The cod1ng¥and planning tests7taken together ‘s~'}Q» “j":

I 158 and 0 980, end they produced a ‘more: simple Structure.; Interpree5;7

e

, . The chenglng aﬁfiliations of the VSTM in these analyses of ?i%
R ~

' and feuale data may be -an a.rtg.fact of the limz.ted sample s:.zes, even

0, Lo
thdugh some 1nconszstenc1es have been reported previously (cf R
Krywaniuk, 1974, Das, 1qp2 1973a, 1973b, l973c; Jarman, 1975. Leong,.“

1974, Das and Slngha, 1075; Jarman and “bas, 1977; Jarman, 197Qa, 1978d;

xrywanluk and Das, 1956; Das, Kirby end Jarman,”1975. Molloy, 1973.
L

p

¢ : - [ - . : . L

w._@' Becaust obllque rotetlons have not produced more simple factor

e Z

for further ehaly51s of the data.‘ le Ix grves the 1ntercorrelat10ns”a
! T .1' '\g\ ) F Lo

between the slmultaneous-sucoe551ve and plannlng tests for the female ’

;

subjects, and these cdrrelatlons were suhmitted to prxncxpal componenti

analys;s.' Four factors were suggested by eigenvalues of 2 590, 1 525,u’

,0’

tation of thxs table should be conservatlve due to the sample size o

uPOn whlch 1t was based, however, a number of flndings are’ of some

idterest

from the analysis presentedvin Table ll.‘; Factor I lB defined_by Figure
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o , C
loadlng in Visual Short—Term Memory), suggesting s;multaneous processingh

- ool

This result Suggesting that t?e famles approached word memory {as pre—’
,dsented in the VF tasks) ‘in terms of spatlal relgilons, ls supported by‘
'.gggercorrelatlons of VF and HC and hFD ‘in Table Ix. While no addltlonal S

: formal analy51s was’ performed on the VF- data, a casual exam'nation of the o
ﬁresponsgs showg.many paradlgmatlc aStoc1atlons, for exampl\, "sloW, start,' /
“s! ‘ i FRY l’ :

‘“sillin‘%, sﬁlp, sea" "sock, stockmg, shﬂe, sweater . and by us- g o

ustlcally simxlar words, for example, "Shlp, shirt, sk rt“ sa-
. !r;t,;,l _ N . K- o
;-~gﬁfl;; £ urn",‘“shaVe, shawl,‘short,ﬁshower v These flndlngs support re— g
sultéiof szﬁlns and Das (1978 in press) and Cummlns 3dnd Mulcahy_(l973)w.4 g

) SRR ;

5 . A )

- jré Yal Reéall, Digit

”r IX 1s deflned by loadlngS‘on Au‘f

s
. Span, :‘1sual Short-Term Memory (a success1Ve factor) 'FactorlIII‘ '
g o
3 1oads haghly on Traxl-Maklng, Vlsual Search with a smaller 1oad g on

- Planned COMposztlon, whlle Factor v unlquely 1solates ‘the, Porteus Maze

/

- . ST - SR S AR n N
_Test, . .” . ‘,53. "v P “* _’ SN L / ‘ o

<

/' ‘n
'XI and thesedwere then submltted to a: pr1nc1pa1 compon(nt analy51s (Ta—

d ) —li

o ble XII), Four factors have eigenvalues greater than 1

;1_

.0 but a flfth

”‘factor (elgenvalue of 0. 989) was extracted whlch prod ced a more sxmple'

- -

solutlon, accounted for a’ greater percentage of totél varxance, but

e . '1‘ -

reated some problems when 1dent1f1cation of factorb was attempted._ 5;

3

f,‘ Factor I suggests the successxve,“"'n51on,>ha11ng hlgh 1oad1ngsrgﬁ

"'fon Audltory Serxal Rscall and D1g1t

pan, but in contrast to Table 21,-

-
2

aﬁﬂihas a.moderate:loadlng on Verbal Eluency Factor AI is deflned by Flg-~ o

Memory ior De81ngs, visual Search and also contalns a. high_Lb_if

";?tng

:Qerbal Fluency load;ng.“ Pactbr III appears to hav a spatial (Visualxza-'.~'
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' : . ‘ .‘L
tion) loading highly on_ﬁhe Portéus Maze Test, Visual Short-Term Memory

and Memory for De31gns. Factor IV is defined by the Plannéd Composition

.and igure Copying, and Factor V sets the Trail-Making test in a unique
position. These q;vers1f1ed factor 1oad1ngs of the male subjects might i
suggest their widely differihg ways of approaching various tasks in that

!

Eomg individuals use one coding précesé more often than others,



