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ABSTRACT

The hypothesis that prbblem-solving (é-S) deficits ma? be a

significant.contributing factor to the poor long term adjustment of
IR , Fa

young adults who haye incurred a severe closed head injury (Boll, 1981;
F . ' .

" Miller, 1979) was examined'in the presentAstudy. Twenty-six closed head

injured (Cﬂi) adults (coma ngTA > 24 hours, mean age = 27 mean IQ~=
91) who had medlcally rgpovered (1-6 years post-trauma) and were
residing 1n the communlty, were 1nd1v1dually;auﬁ‘n1stered the WAIS-R and

a battery of four P [ tasks The battery included the Means-Ends Problem.

i S

'Solv1ng Procedure, a measure of lnterpersonal P-S skill, which involved

hypothetical everyday problem situations, and three tests of 1mpersonal‘
P-S abilitf; the wisconsin Card Serting Task, the Tower of Hanoi, and
Syllogistic Reasoning. At the completion of each P-S task} subjects
desc:iﬁed their strategies.’Adjustment level was assessed by subjects'
self;evaluation using the Bell's Adjustment Inventory. Tﬂen
psychelogiéts reviewed interview data with each subject and a faﬁily
member and raeed the subjects on the Clinical Adjustment Index.
Independent ratings on the 7?poiht likert-type scale produced a
reliability coefficient of r = .94. Although the measure of adjustment/,
was to be a llnear combination of the two lndexes, the Bell's Inventory
was eliminated from most analyses. Self-evaluation of adjustment proved
to be dnrelatedrto Clinical Adjustmenthand te‘the linear combination of
the four problem—solving meaéures.

Correlational analyses, using a step-wise regression technique,

were employed to derive the relationships among the three

&

variables—level of adjustment, impersonal P-S ability, and interpersonal

iv
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P-S skills. che thepmajor relationships were computed, a series of

exploratory analyses was performed by . leldlng the sample into two
groups based on various. median Splits Chl Square procedures and group

comparisons using primafrily Hotelling's T? were calculated to indicate

‘whether subgroups differed on a'number‘of dimensions associated with

their P-§ ability, adjustment level, intellectual ability, and nafure of
¥

their injury. Lastly, objective qualitative description provided

additional information regarding critical issues such as metacognitive

ability,'individual differences, and task variables that could not be
% - ‘

derived quantitatively.
Ihe findings showed that the majority ofvth¢‘21 subjects with low
to high average intelligence were still unable to cope adequately with
the demands of their home,.work, and social environnents;vFurther
deterioratioﬁ*in adjustment level was predicted as;they continue to fall
behind their peers andlexperience more failures. However, the results §
failed to support the hypotheeized systematic relationship between .
problem-solving and adjustment. Instead, intellectual ability proved‘to‘
: o
be the best predictor of adjustment. ‘lhe measuree purporting to asseés-
problem—solv1ng skills added little to our ability to predict levé?'of
adjustment beyond what is already known from conventional intelligence
testlng. However, the ev1dence did suggest that, with further
development, two impersonal problem-solving measures, the WCST and

Syllogistic Reasoning, may eventually enhance the clinician s ability to'

predict long term adjustment. Alth ugh P-S tasks are commonly part of

assessment batteries and pressure is mo ting to predict long term daily

furstions, clinicians need to refrai om basing prognostic statements

"on P-S )tasks tEé% intuitively appear to relate to adjustment but have



not been validated for this purpose. o N

The qualitative analfses repeatedly showed that CHI subjec§j>could
not accufately evaluate their own performante, failed to profit from
feedback, and were unable to revise their sffategy when demanded by
increased task complexity; Sdch findings were interpreted as evidence of -
| sérious deficits in.metacognktive processing. (Browﬁ,~1978). Overall,
the qﬁalitativeﬁresuits strongly support Lezak's'(1982) position that
thé daily iiving ﬁrqblems associated with limited exgcﬁfile functions

need to become one of the major focuses of research and clinical work

with severely closed head injured adults.

v
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I. Introduction

An increasing number of young adults incurring sevéréséiosed head
injuries caused by acceleration—deceleratibn accidents are fomced to
cope with permanent cognitive impairments (Dye, Milb&, Saxon, 1979;
Eson, 1979; Eson, Yen, & Brouke, 1978; Jennett, 1975; Levin, Grossman, &
Kelly, 1977; Lundholm, Jepsen, & Thornval, 1975; Miller, 1979;.Smith,
1974; Thomsen, 1974). Even those who recover their basic intellectual
abilities, as measured by intelligence tests, often prer unable to
adjust adequately to the demands of tgeir home, work, and social
interactions (Eson, 1979; [ iitler, 1979), or otherwise fail to live up to
their potential (Bond, 1983; Gjone, Kristiansen, & Sponheim, 1975;
Jennett, 1975; Najenson, Mendelson, Schechter, David, Mintz, &
Groswasser, 1974; Weddell, pddy; & Jenkins£31980). Secondary personality
and emotional symptoms often develop and place the patient and the
family unaer considerable stress which further interferes with the
feadjustment proﬁéss (Boll, 1981; Cronholm, 1972; Qddy, Humphrey, &
Uttley, 1978a; Rosenbaum & Najenson, 1976; Rosenthal, i983).

Several preliminary studies have shown that residual higher level
cognitive deficits, such as complex problem-solving (P-5), may be
contributing significantly to the poor long term adjustment and
deterioration in the mental health'of closed head injured (CHI) adults
(Boll, 1981; Dikmen & Reitan, 1977; Eson, 1979; Levin & Grossman, 1978;
gézak, 1976; Miller, 1979), although the relationship is not well 0
understood. Explération of gnychosoc;al adjustment patterns have only
recently been undertaken aﬂd are often unsatisfactory due to inadequate

selection criteria, poor description of the patient characteristics, and

insufficient outcome measures (McKinlay, Brooks, Bond, Martinage, &



N

Marshall, 1981; Oday, Humphrey, & Uttley, 1978b). For»several reasons,
an understanding of the residual cognitive defiqits tha£ remain
follbwing closed head injury has also been slow in emerging (Brooks,
1974a, 1976; Levin et al., 1977; Mandleberg & érooks, 1975)_'. The
traditional research approach has focused on the effecté of localized
lesions and these findings posséss limited generalizability to persons
with more diffuse damage (Mandleberg, 1976). The methodological tendency
to use large heterogeneous groups consisting of cerebrovascular disease,
head trauma, and degenerative diseases of the central nervous>system has
made interpretatién of results for groups with specific types of brain
dysfunction quité difficult and speculative (Black, 1973; Miller, 1970;
Weddell et al., 1980). A further complication is that the few studies

a
- dealing with cognitive deficits associated with closed head injuries

e
%

have genérally been conducted in the early phases of recovery. However,
outcome studies show that many of the initial impaifments dissipate as
the brain recovers and the patient learns to cbmpensate (Miller, 1979).
Yet it appears that the more global and less understood deficits, such
as problem-solving (P-S), are proving quite resistive to spoﬁtaneous
recovery, and continue to interfere with the readjustment process
(Boll,1981). Also, deterioration in behavior involving bigher
intellectual functions, such as mental flexibility and abstract
reasoning in complex impersonal and interpersonal P-S situations, has ,/
been noted to start a year post injury, seemingly due éo further organic
and metabolic changes (Lezak, 1976).

Research with other clinical populations where P-5is a critical
issue, such as emotionélly disturbed children, adolescents, and adults;,
has resulted in the gaining recognition of P-S as a significant variable

L



in mental health (D’Zurillé & Goldfried, 1971; Phillips, 1.978). Yet.evenr
though a reduction in cognitive.P-S (Lezak, 1976) and,serious adjustment
difficulties afe accebtéd as major consequences of diffuse brain damage
(Miller, 1979), there has beeﬁ minimal reséarch into the‘naturg ofsthe
P-S deficit and its relationship to the adjustment proceés. This area of

* study has become even more complex with evidence indicating that

impersonal, that is spatial or verbal P-S tasks, which have

~1
-

traditionally been used for diagnostic purposes with brain damaged
individuals, QSSess very different skills than interpersonai P-5 tasks
whigh require a solution to hypothetical problems that occur in ever¥day
life (Gotlib & Asarnov, 1979; King, 1980). M&st importantly: a basic
assumption regarding the:relatioﬁship of P-S and brain injury ?s
challenged by the suggestion that the abiiity to solve impersonal
coghitive»P-S tasks is unrelated to competency in solving real life
interpersonal conflicts (Gotlib & Asarnov, 1979; Platt & Spivack,
1975a). Rather the evidence suggests that level of adjustment may be
more related to one's skill at resolving' interpersonal é—s problems than
laboratory-type P-S tasks that have no personal relevance. Further
clarificétion of these issues would enhance our knowledge of the
residual P-S deficits which may be'affecting'the adaptative functioning
of the CHI persoﬂ.

The study of ‘metacognition offers another perspectivénfor
examining the relationship between P-S and level of adjustment.
According td Brown (1978), metacognition, the knowledge or awareness of

s
one's own cognitive strategies in problem situations, is the essence of

intelligent and adaptive behavior. A growing theme in the literature

concerning long term cognitive deficits following severe closed head ‘



‘injury isbthat‘tnis popularion is unable to develop an efficrent overall
strategy when solving a variety of taakS»‘MOst recently, Lezak‘(1983)
clalmed that the executlve functions (or metacognltlve processes) which
are hlghly vulnerable to brain damage are "those capacxtles that enable
a person 'to engage in 1ndependent, purposive, and self- servxng behavior
successfuliy" (p. 38). Therefore this neglected area of investigation
must become a primary focus of researchers and olinicians working Qith
~ brain injured adults (Lezak, 1982). | .
The qualltatlve approach which entails a detalled and systematic
description of P-5 strategres is necessary to derive defic1ts in
metacognition. Such an approach illuminates a number of critical issues
that cannot be adequately dealt witn_quantitarively (Sigon, 1975). in
the general cognitive P-S area, investigators who utif&ze this approacn
are beginning to account for differences in P-S abilityfin terms of the
cognitive demands placed on the baéic psycholo§1c31 processea, such as
memory and peroeptnal skills, and ‘re starting to stipulate task
variables that can‘influence the acquisition of P-S skills (Glaser,
1978). The quaiztatlve approach utlllzed in the present study prov1ded
much needed information concerning CHI adults' ability to adopt an
effective overall strategy{ Fnrthermore, guestions such as whether the
factors that contribute to P-S deficits are common among individuals
across various tasks or vary with individual patients and the specif;é b
type of tasks were addressed through the qualitative method. |
The more thorough understanding of P-S capabiliry to be deriped by
the present study has significant positive ramifications in the applied
. _

field. Professionals working with CHI patients are confronted with the

job of providing a comprehensive ability-deficit assessment which

\



‘predicts level of daily functioning and generates remediational
. ? b

récommendatioqs (Heaton, Chelune, & Lehman, 1978)\ Unfortunately, most

\
1

of the cognitive P-S measures that are predominate}y used in the

decision-making p?ocesé may provide insufﬁicignt”Sﬁ?inacqurate

information for pfactical prognostic statements (King, 1980). Any

resulting mispérceptions may aggravate the patients’ and families’
< .-

» ' ; '
adjustment difficulties ﬁ@ placing inappropriate expectations on the

. N i b : .
patient (Boll, 1981; Heaton et al., 1978). Thus, increased understanding

Pt

is necessary for improvement of assessment tools and development of
Y]

futdre therapeutic and educationgf.strategies..According to Jennett

! »
(1983) research into the efficacy of rehabilitation methods and tools is
seriously }a ing. Studies are needed hot only to develop new assessment
andvrehébgiitation techniques but also to evaluate current methods in
order to.--discard inefféctive ones. Although an‘understanding of the
cognitive and behavioria% sequence of close& head injuries has recently
improved, our ability to predict long term deficits and readjustment
diffgculﬁies is very inadequate (Rosenthal, 1983).,Consequentiy our
iatervention and reﬁabilitation programs ére underdeveloped, which J
generally results in head injured persons remaining outside the
mainstrieam of society.

The main objecﬁive of the ‘present 5tudy was to determihe the
relationship of and interaction between P-S ability, including both
impersonal cognitive: and interpersbnal components, and the level of
adjustment achieved by CHI'patients. Understanding this relationship is

.of particular significance since the majority of young CHI édults are

entering into or are in the midst of a life Stage that constantly

demands complex problem-solving (Schaie, 1980).
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+ The present study achieved the above objectfbe by first asseséing
the impersonal cognitive P-S skill and the interpersonal P-5 ability of
individuals having medically recovered from a severe closed head injury

of adult onset. Next, the relationship between impersonal P-S skills and

wosed

interpersonal P-S capabilities was explored, and most importantly, the
nature of the relationship between level of adjustment and both

components of the P-S process was studied. The final step was to analyze

qualitatively the P-S strategies adopted by CHI adults. ' v
Definitions %

* Closed head injured (CHI) adult is used_in "a broad sense, meaning that
their primary mechanisit of injury at the‘rime of impact [caused by
an acceleration/deceleratioﬁ‘accident] was one of blunt trauma,
rather than a- penetrating Lnjury"(Levin & Grossman, 1978, p. 720)
As the study focuses on severe head lnjuries, the force will have
been sufficient to result in a coma lasting over six hours and post
traumatic amnesia~over 24 hours. Post traumatic amnesie of 24 hours
for a severe injury and over ohe.week for.e very severe injury is
the generally accepted criteria for categoriﬁing degree of brain

~injury (Jennett & Bona; 1975).

Post Traumatic Amnesia (PTA) "...refers to a period of variable length
following closed head trauma during which the patient is confused,
disoriented, suffers from retrograde amnesia end seeme to lack the
capacity to store and retrieve new information " (Schacter &
-Crovitz, 1977, p.lSl).' |

Coma, whlch is defined according to the Glasgow Coma Scale, must involve

a concurrently lnabzllty to obey commands, to utter dlstlnguishable



s

‘) . pap.
words, and to open ones eyes (Jennett, Teasdale, Galbraith, Pickard,

Grant, Brackman, Avezaat, Muus, Mindeﬁbop , Vecht, Heiden, Small,
- | . y

Caton, & Kurze, 1977).

Problem-solving (P-S) Js considered to incorporate five interacting

stages which include an oveﬁall P-S orientation, problem definition
and formulatlon, generation of alternatives, decision making or the
Gmployment of transformation rules, and verlfxcatlon that the

deélned goal has been reached (Greeno, 1978; Heppner, 1978).

Impersonal and interpersonal pfoblem-solving are terms created by some

- researchers in the applied study of P-S (i.e. Gotlib & Asarno&,

. 1979; Platt & Sggvack, 1975a). The tetms;are used to differentiate
between the skills‘necessary to solve7prebiem situations or tasks
that have no personal meaning for the problem-solver from skills
necessary to effectively solve problems involving other people in
» everyday situations. The global P- S progesses for both impersonal
and lnterpersonal P-5 are highly similiar (ct Heppner, 1978; Spivack
& Shure, 1974). However,~recent studies have shown avminimal
relationship between performance on the two types of tasks and
raises questxons about the relationship of ablllty to solve
1ﬁ;ersonal P-5 tasks to adjustment. In the present study, the
Means-Ends Problem Solving procedure which involved hypothetical
everyday éroblem situationS’was the measure of interpersonal P-$
skill. Impersonal P-S ability was assessed by three verbal or

spatial laboratory tasks; the Wisconsin Card Sorting Task, the Tower

of Hanoi, and Syllogistic Reasoning.

Adjustment is considered to be the ability to deal effegt;vely with ones

home, work, and social environment. Adjustment in this context



@

‘// |
"!..connotes fitness, abi;ity,/coﬁfidencg, experienced success in

undertakings, realistic optimism, and sustained*éffort in dealing

with ones physical and social environments " (Williams, 1979, p.

167). For the purpases, of the present study, Bell's Adjustment

Inventory and the Clinical Adjustment_lndex'were used as two indices

of adjustment.



II. Selected Review Of The Literature

>

A. Severe Closed Head Injuries

,/ =

Epidemiology Severe closed head injuries of adult onset tonstitute
orle of the most complex health problems facing the injured persons,
their family members, and rehabilitation teams (Rimel & Jane, 1983;

Rosenbaum & Najenson, 1976). The principle causes are primarily products

of our modern western society since motor vehicle accidents account for
. approximately 40%,of.head injuries-ana another 20% result from falls at
home or in the work placé (Annegers, Grabow, Kurland, & Laws, 1980). In
Britain, Jennett (i979} estimates that nearlyrlsoo permanently disabled
survivors of‘seQere head injuries leave hospita1§ annually and that
nearly half will néver.work again. As the average age of the survivors Y
15 25 years and their.life expectancy is another 40 years, the nuﬁbers
become highly significant. Alth9ugh people tend to be far more aﬁare\of
spinal cord injuries, ciosed head ihjuries occur almost 10 times more
frequently (J_enneté, 1083). A recent epidemiological study of medical
records from Mihnesota during the years between 1935 tq‘1974 determined
a mean annual age-adjusted rate{for severe head injuries of 17 incident§
for males and‘sbincidents‘for females in every lO0,0ddiﬁersons-(Annegers
et al., 1980). Seygre headtinjuries,-whicp were defined by Annegers ef
al. as the presence of hematoma, brain contusion, ahd/or léss of"
tﬁgggtéiéusness for longer than 24 hoﬁrs or post traumatic amnesia éf az‘
‘least 24 hours, were mostly concentratedaiﬁ the 15 tgv24 age range,
especially for males. Extrapola(iﬁg froﬁ;ﬁhese figﬁres, a rough estimate

-of the number of severe head i;juries a'year in Alberta ;zuld be 500

césés; As approximately 80% of severe head injuries are caused by



acceleration/deceleration type accidents (Annegers et al., 1980), closed
head ‘injuries account for the:vast majorxty of the severe heéd injuries§.
Furthermore, according ;o.Annegers et al., the number of head injuries
related to automobile and reereational accidents, such as collisions
during horseback riding, footoali, ano sledding, incregfed during_the
decade between 1965—1974_whilera11 other categories remainéd stable or

declined. Jenmett (1975) maintained that the number of pefsons with

permanent brain damage is growing due to increased survival rate because

of a more advanced medical techhology.

| The most- important fact from these stat;§tics is that‘many young
adults having incurred a severe head‘injury are attemptiﬂg to cope for
the rest of their livec with permanent physigcal and psychological
disebilitieg/(Thomsen, 1974). According to Jennett (1975, 1983), the

psychologlcal dlsabxlztxes produce unique and complex ad]ustment

prob;ems for the head injured individual that differ significantly from
Al . R .

\ : , . v
the adjustment demands faced by persons with physical handicaps.
. Unfortunately, the nature of the disabilities caused by'closed head
< ~w

injuries are often difficult to perceive and understand (Boll, 1981;

™~
Jenéet , 1983). Hence society, 1nclud1ng the injured person, thezr

ificant’ others, policy makers, and even at tlmes professionals in
the fxeld, generally fail to apprecxate the potential or, lack ot
potential of the closed head injured (CHI)'adult (Ron, Najenson, &

Mendelson, 1977; Jennett;' 1875).

Manifestations Even though a fully accepted medical definition

remains to be determined, afcoma lasting over 6 hours and a post
traumatic amnesia (PTA) of over 24 hours are generally recognized as

indicants of severe»closed brain"injury (Jennett & Bond,‘1975; Jennett,

§

10
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et al., 1977). Pathological changes in the brain tend to be bilateral
(Mandleberg & Brooks, 1975), resuiting from widespread, multifocal, and
scattered‘brain damage (Brooks, 1974a; Eson et al., 1978, Jennett, 1983;
Jennett ét al., 1977; Miller,-1979). According to the'Glasgow Coma -
Scale, a coma must involve concurrently an inability to ob#$ commands,
t(’utter distinguishable‘words,'and‘to open the eyes (Jerinett et el.,
1877). Post traunatic amnesia | |

"... refers to a period of variable length following closed head

trauma during which theipatient is conqued,vdgsoriented, |

suffers from retrograde amnesie, and‘seem; to lack‘the capacity

to store and retrieve new infotmation“ (Schactef“& Crovitz,

1977, p. 151). |
This intervalvhas been shown to be a reasonably reliahle‘retrospective
-index‘of severity of the head injuty especially with
aCCEIefation/deceleration injuries (Jennett et al., 1977} Mendleberg,
1975) and to correlate hiéhly,with the degree of social, mental, and
physical impeirment (éond,v1975$,xand to'relate_to long term outcome
-(Jennett, 1963). Post ttaumatic amnesia is considered to reflect the
initial dxffuse damage to the brain (Brooks, 1974a; Jennett, 1979) and
F “has been related to later c0gnitive deficxts such as/memory (Brooks,'
1974a) and learnlng (Brooks, Aughton, Bond, Jones, & Rlzvi 1983)
. Although PTA has been associated with the presence of negative
personality dpange,'it has not proven to be sensitive enough to predict
ektent or pattern'of the change "(Brooks &‘MoKinley, 1983). On the other
hand, Brooks (1974a) evidence suggested that neurologlcal grades, which:

are often used to assess severity of ;njury and are based on spec1f1c

neurological signs, are measuring focal damage Wthh appears to be less
/ T
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crucial in the cognitive functioning OfOCHI adultsi \%a'

Due to the complexity of the brain as well as differences in the
severity of the damage,vihjury to the brain manifests itself somewhat
idiosyncratically once the person regains consciousness. Nevdrtheless,

" the immediate and direct impairments tend‘to.be.multiple‘as the injury :
effects, to varying degrees, the motor, cognitive, and emotional |
functioning of the individual Physical disabilities can range from mild
hemipareSis to profound hemiplegia (Romano, 1974), as well as such o
impairments as loss of voluntary movement and sensory discriminationr

: Concurrently, reduction in. intellectual abilities such as, impaired

memory, concentration, communication disorders, and perceptual problems

are typically found (Cronholm, 1972 Romano, 1974). In the initial ‘,'J Js;/ﬂ
recovery stage, the emotional sequelae directly assocxated with diffuse'fy |
brain damage often incorporate ‘emotional liability, increased . .
fatiquability, reduced frustration tolerance,~impulsivity, inappropriate'_’
affective reactions, and impaired socxal judgement (Cronholm, 1972;
Gingras, 1979; Romano, 1974) Furthermore, as the individual attempts to |
cope with the}disabilities, secondary personality and emotional |
symptoms,- associated with premorbid status and grier reactions such as |
depressxon or denial, tend to develop (Cronholm, 1972, Gingras, 1979).

The multidimensional aspect of ‘a Severe head injury ottenlresults ina
-general disability that is tar more devastating than the sum ot its
component parts (Griffith, 1983). |

Recovery The physical recovery process from a closed’head injurY’

‘is characterized by'an enormous degree of’uncertaintyfand variahility i-
_ (Jennett, 1972). Traditionally, the recovery period has been thought to -

be 3 to 5 years post injury (Lishman, 1973; Najenson et al., 1974).
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a
Lishman ¢1973) §peculated whether such a prolonged time-course may be
more related tovreéducafion of intact brain tissues taking over new
functions rather than healing of the damaged brain tissue, suggesting
that the adult brain poésesses far more plasticity than previousiy
thought. More recent evidencé indicates that the actual recovery of
cognitive_functions primarily occurs in the first 6 months after thé
trauma, with only slight improvements thereafter (Bond, 1975; Bond &
Brooks, 1976;\Jennett et al,’1977).‘Changes noted after the first 6
months are attributed to the individual learning to compensate or adapt
to-their disabilities, including post injury psychosocial adjustment.

Jennett et al. (1977) showed that physical recovery after the 6 month

mark rarely was sufficient to change a patient's overall status. The

assertion that the majority~€f cognitive recovery occurs within the
first 6 months has been qualified by Eson at al. (1978) based on their
clinical observations and cognitive assessments. As some of their
patients achieved maximum recovery prior to 6 months while others
demonstrated continuing recovery well past the 6 month mark, they
claimed that the time course of recovery is gquite variable and
individual. Similiarly, when studfing the'loqgﬁgerm psychosocial effects
of severe head injuries for 58 patients, Hpayf{1971) found that of the
24% who were judged to have made a full recovery, the vast majority
(78%) ﬁad.done SO within 6 months and the rest within 2 years. Most
recently, investigators have shown that CHI‘adults with no signs of
recovery for 1 year can make substanfial improvements in their
intellectual, cognitive, social, and emotional functioning after
becbming involved in an intensive cognitive rehébilitation program

(Sbordone, 1984). Other factors influencing the eventual level.of



recovery include depressive reactions, motivational deficits based-in
part on thé original brain pathology; and long term readjustment to
residual cognitive deficts (Lishman, 1973) and family reaction (Golden,
1978; Rosenbaum & Najenson, 1976). Group studies indicate that length of
coma (Lundholm et al.!‘1975; Najenson et al., 1974), age (Jennett, 1972;
Lundholm et al., 1975), and premorbid intellectual, emotional, and-
social status (Bond & Brooks, 1976; Jennett, 1972) all contribute
éignificantly to the recovery level.

Long Term Adjustment The prognosis following a severe closed head

injury is often considered favourable especially if long term adjustment
is solely equated with resumption of employment. According to Oddy ét
al. (1978b), most outcome studies typically find 80-90% of CHI adults
'eveﬁtully obtain somemtfpe of work.. In c;ses of a prolonged coma of over
a month,’thé chances of working are reduced pq 50%. However, ina 1 to 2
year‘follow—up study; Eson (1979) found that while the majority of 17
young adults with adequate and typical premorbid adjustment had
recovered their basic adaptive/cognitive functlons, none were able to
successfully ebngage in school programs or to hold steady jobs. Their
interpersonal relations with peers and adults also proved to be inepf
and sfressfhl. Similarly, in Gjowe et alf's (1972) study, only 28 of 45
patients who were4judged able to resume work, had-in fact done so. Of
100 patients whq had sustained\eifher a closed head injury or
Penetrating head wound within the preceding Sl;ears, only 27% had
fullitime work while another 26% had securedlpart-time employment. The
largest porportlon, 37%, were not working (Ron et al., 1977). Najenson,

Groswasser, Stern, Schechter, Daviv, Berghaus, and Mendelsqp (1975)

studied for 6 months post injury the locomotor, intellectual,

+

“2y
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commuo}cation, and behavioral recovery of 42 patients, of which 13
incurred blunt trauma and 29 sustained penetrating head wounds. In
general, the patients demonstrated improvements on the Wechsler Adult
Intellioence Scale (WAIS) as 24 had average or above average
inteliigence by.the 6 month mark but the initial patterns of
impairments, with visuo-motor perception being thelmost affected,
remained relatively constant. In the subeequent follow-up two years.
Hater (Groswasser, Mendelson, Stern, Schechter, and Najenson, 1977),
only 23 obtained work conforming to their ability level while 15
remained unemployed. By the 2 year mark only two more patients
demonstrated average intelligence on the WAIS. In Hpay's (1971) study of
58 sevefely head injured adults,'only 50% had returned Eo work by 5
years post injury and the majority of these expressed concern about work
related difficulties. Another follow—up study conducted with patientc
who wefe 301months post injury on the average determined that‘only 14 of.
50 young adults with severe brain injury resulting from either a closed
head injury or focal lesion had any type of job (Thomsen, 1974). In
another study, 35 out of 97 patients who suffered major cerebral injury
were not working at a level consistent with their functional capacitf.
Sixty-four percent of those capablehof sheltered workshops and 36% of
those able to do simple work were not so engaged, while only 15% in the
professional category were not apcropriately placéd (Najenson et al.,
1974). Bond and Brooks (1976) noted that brain injured persons who are
members of pcofessions and upber socioeconomic groups possess greater
intellectual ability, broader ranges of social skilis, and social b

support, than lower socioeconomic groupé; Consequently, they more often -

obtain work that is consistent with their residual abilities relafive to
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their lower socioeconomic counterparts.

Absolute figuré; regarding resumption of emp;oyment‘have proven to
be'an insensitive index of recovery (0Oddy & Humphref, 1980; Weddell ét
al., 1980). These in depth examinations have revealed that many severely
injured persons remained unemployed.while a number did return to fheir
: ﬁormér employment. However, many of those that returned could n0“longef~
¢Ope with the demands which necessitatedl;evising‘their responsibilit;es
(0ddy & Humphrey, 1980; Weddell et al., 1980). Others in an haphazard
fashion found suitable work while some floundered in inappropriatejnﬁ ’
positions (Weddell et al:_T 1980). |

Returning to WOrk,gﬁowever is not the sole indicétor of overall
adjustment. In Thomsen's (1974)'§tudy, most of the young injured persénsA
(mean age = 26.8 years) did not realize the behavioral chanées that
their relatives found diétressing although most reported feeling lbnely
as they had lost contact with old friends and were isolated in the home.
Weddell et al. (1980) failed to support themsens'g (1974) conqlusionr :
that social isolation results from iack of,oppqrtunity for soqial°
contact. Their results indicaﬁed;that diminishéq social contact 2 years
post injury was not related to isolation bqt rather to changes in the
nature of their social interactiqné? ' S

. _At 6 months post injurf, bddy et al. (1978b) found that
approximately 20% of fheir 50 severely CHI patiénts were without any .
symptoms and had resumed their social activities, such asvwork}'contact
with friends, leisure activities, marital and family relations,
parenting, and financial obligations; Yet a significant portion of their

sample group ¢omplained of boredom which surprisingly seemed unrelated -

to resumptioh of work or leisure activities. At the same time, over a

©
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third had not returned to work while another third had not fully resumed
their leisure activities. In all 68% of the patients were experxenczng
difficulties in some significant aspect of their-lives at 6 months post -
‘injury. Oddy et al. (1978b) concluded that social problems were
primarily the result of personality changes such as restlessness,

. irritability, and'impatience. Interestingly, many patients were able to

overcome emotional‘symptoms in order to return to work and resume social -

activities., Two years later, the most severly injured (PTA > 7 days)
still had fewer social act1v1t1es and more limited soclal life than
before thelr acc;dent (Oddy & Humphrey, 1980) The mlld nature of the
personality and cognitive changes meant that these factors had minimal
influence on long term reco&ery (Oddy & Humphrey, 1980).

In their 6 month follow-up, &ajenson et al. (1975) fOUnd that 25
of their 40 subjects exhibited behavioral abnormalltles of varylng
sevetlty, and of those with behavioral dasturbances, 13 wvere unaware of
their own disabilities: Since 7 out of the 10 patients who exhibited
gross behavxoral disturbances and lack of 1n51ght also had 51gn1f1cant
cognitive deflCltS, they concluded that the ex1stence of residual
cognltlve deficits is a major obstacle to soctal and vocatlonal
readjustment. ?heir 2 year follow-up (Groswasser et al., 1977)
determined that 14 out of thebremaining 38 still possessed behavioral
disorders aﬁd’individuals lacking insight remained Virtually unchanged.
At that time, they postulated that’behavioral disturbances, especially
if accompanied by lack of insight, result in;Very poor social and
vocational adjustment Lundholm ‘et al. (1975) found that 8 to 14 years
‘ after severe acceleratlon/deceleration head trauma resulting in coma

lasting more than 7 days, all 30 indivtduals continued to_demonstrate

1
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some reduction in mental capacity but 50% were considered socially
rehabilitated. An earlier study by Hpay (1971) with 58 severely head
injured adults demonstrateo that 21% had obvious social probiems and
another 14% were complete social outcasts due primarily to post
traumatic personality changes. Overall, only 24% of Hpay's sample were
judged completely recovered from the combined physicalwand psychological
sequelae by 2 to 5 years post injury.

Civen the original life threatening coma and the almost totally

incapacitating initial impairments, it is understandable why the long

- term prognosis for severe CHI is viewed as more optimistic than

originally thought (Hpay, 1971; Najenson et al., 1974; Oddy et al.,
1978b; Panting & Merry, 1972). However, Jennett (1975) warned that the
disappearance of marked neurological signs often‘deceptively leads to .
the conclusion of a good recovery and an underestimate of the long term
consequences, even by rehabilitation experts. Miller (1979), after
evaluating the major outcome studies, explained that it is premature to
speculate on the average long term restitution. Interpretation of the
results are hampered by the fact that studies differ substantially in
their criterion for subject Selection, subject characteristics, in
follow-up time intervals, and outcoue measures (Miller, 19l9; Oddy et
al., 1978b). Also, a number of studies simplistically and narrowly
equated adjustment to securing employment (Jennett & Bond, 1975; Oddy et
al., 1978b). Even so tpe accumulating body of research imd?cates'that

many adults having incurred a severe. closed head injury have significant‘

‘ difficulty adjusting adequately to the demands of thelr home, social, -

and uogk envxronment (Eson, 1979; Gjone et al., 1972 Groswasser et al.,

1977; Jennett, 1975; Miller, 1979; Thomsen, 1974). Furthermore, the



evidence strongly oemonstrates that physical functions generally improve
" significantly and even if impairments remain, it is.the cognitive\and/or
personality sequelae of diffuse brain injury that produce substantial
problems for both the injured persons and their families, rather than
physical deficits (Bond, 1983; Bond & Brooks, 1976; Hpay, 1971; Jennett,
1975; Lishman, 1973; Lezak, 1978; Najenson et al., 1974; Oddy et al.,
11978a; ﬁanting & Merry, 1972; Thomsen, 1974). Coping difficulties are
exaggeratéd by the fact that this young and often male population is at
on uncertain life stage whon the sudden and unexpécted accident occurs.

Typically, the years between the ages of 20 and 30 are when young adults

establish thémseIVes financially and professionafly,gas wel;‘és begin %3"

their families.

Family Members At 6 months post injury,~0dd§ et &iL”(1978b) found

no.evidence of deterioration in family relationships for 50 CHI patients
when compared to 35 patients with traumatic limb fractures. However, the
researchers questioned whether spouses and family members would be able
to sustaln adequate and fullfilling relationships if the injured person
continued to manlfest thelr personality disorders. In fact the llmlted
research on the impact of such an injury on the family suggests that by
. @ year post injury, the family unit often starts to disintegrate as.~
spouses no longer share activities or problem-solving (Malone, 1977;
Rosenbaum & Najenson, 1976). At this stage, the young wives are faced
with the reality of the situation and“must begin the adjustment prooess
as pfogress has slowed considerably, hogos»for a full recovery have
diminished, and support systems have begun to dissipate (Rosenbaum &

Najenson, 1976). In his study with 56 severely CHI patients, Bond (1975)

found that mental disabilities involving memory deficits and personallty

19
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changes, rather than physicai handicaps, disfupted family cohesion. In a
later study, reiatives most often reported problems associated with
emotional changes, poor memory, and subjective symptom:>such as
tiredness and slowness (McKinlay et al., 198l). As the first year post
injury progressed, the relatives exhibited signs of decreasing cépacity
to tolerate or handle the neéative personality changes (Brooks &
McKinlay, 1983). Mény spouses become disheartened when they recognize
that persons with whom they are building their lives, are now
significantly different persons; rather unpredictéble and ofteh
disappointing. \

The healthy spouse of the brain daméééd adult often musf dea1 with
a number of debilitating emotional reactions suéh as depression,'guilt,
anger, and irritabili;y (Lezak, 1978; ﬁalpne, 1977). Based on‘ﬁheir
findings with wives of 10 brain injured soldiers, 2 with closed ‘head
injuries and 8 with penetrating wounds, Rosenbaum and Najenson (1976)
concluded that limitatiéns in interpersonal skills o: the'injured'pergon
contributed to the depression of the spouse. The reséarch by 0ddy et
al.(1978a) illustrated that the.worsﬁ period of stress for the relatives
was in the first month following the accident but 12 months posﬁ injury
.at least one quarter of the relatives were experigncing considerable
chronic stress. The*identif;ed source for the streﬁs was persopality
changes felated to’éisorientation and verbal expansiveness. McKiﬁlay et
alf(1981) also demonstrated a connection between relativés' perception
- of mental and behavioral changes in the‘injured‘pe;son and relativesw
stress. The level of strgss reported by faﬁily membérs once again prqved

to be constant by 3 months post injury. As well, the emotional strain on

relatives of head injured adults was apparent in Panting and Merry's

3
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(1972) patient review. At up to 5 years post injury, 61% of the
‘relatives were using tranquillizers and sleeping pills that were not
needed prior to the accident. Other negative symptoms manifested by
Spouses have proven to be an iradequate social life, neglect of job,
children, and injured spouse, as well as physical and mental illnesses
(Malone, 1977; Rosenbaum & Najenson,N?B76). Thomsen (1974) and Panting
and“Merry (1972) concluded that the relationships between single head
injured adults and their mothers were generally more §atisfying than
between married injurednindividuals and their spouses. To keep the.
familybintact, female spouses were often forced to assume the
fraditional male role, to raise their children alone, and to become
surrogate mothers to their formérhpartners (Bond, 1983; Buxbaum, 1967;
Lezak, 1978; Rosenbaum & Najenson, 1976). The family members' roles are
.made moge burdensome by the fact that their reaction to the injuréd

person can exacerbate existing dysfunctional behavior and even generate

more emotional distress (Lezak, 1978; Rosenthal, 1983).

Despite the many problems facing ‘the family of the injured. person,

there is clinical and research evidence indicating that the family

establishes a more acceptable level of emotional equilibrium in the
sécohd year post*injury (Bond, 1983; 0Oddy & Humphrey, 1985). During this
phase, the family begins to view the person's disabilities more
realistically, to disentangle themselves emotionally, and to develop
more constructive and adaptive coping mechanlsms (Bond, 1983; Weddell et
al., 1980). Unfortunately, the reorganization within the famlly unit is

‘not sufficient to dispel all of the serious adjustment problems.

AdJustment and Residual Cognitive Deficits The major flndlngs from

¢

outcome stud;es Lndlcate that ‘CHI adults and their significant others
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‘often experience disturbing changes-in their lives that impede‘the
eeadjustment‘process Adjustment difficulties have proven fo be
multlfaceted involving home, work, and social life (Lishman, 1973).
—
Deterioration in interpersonal relationships and the mental health of
the injured persohiand significant others are all too common eftermaths
of closed head injuries. Some researchers attribute the inadequate
feadaptation of CHI adulte primérily to personality/emotional
disturbances (e.g. Groswasser et al., 1977;\Mand1eberg, 1976; Thomsen,
1974). Persohality disorders are generally considered to be caused by
physiogenic ané psychogenic factors but the relative contribution of
each factor remains illusive (Lishman, «1973). Furthermore, the
personality orientation lacks ciarity as the iabels “pefsonality",
l"psychiatric", "mental"”, or "emotionalf are often used interchangeebly
and are poorly defined. Researchers vary consiﬁerab}y in whether their

definitions incorporate all or just some of a broad range of changes

related to intellectual, affective, and behavioral functioning (i.e.

~I

Lishman, 1973). For instance, in Bond's (1975) study, mental

disabilities involved memory and personality factors’and were correlated

with loss of work capacity, lefsure pursuits, and disruption of family .-

cohesion., Jennett and Bond (1975) concluded that psychological symptoms
involving pePsonality changes or cdgnitive impairments create the most
difficulties whereas signs of mentel illness -such as depressibn or

“anxiety rarely added to adjustment problems of head injured adults.

After reviewing}the‘research on the psychological symptoms

‘following head injuries, Dikmen and Reitan (1977) decided that the study

"O

of both the long term natural history of the emotional sequelae and the

relatlonshlp between cognitive-intellectual 1mpa1rments and emotional
é %
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dysfunction required further study. Therefore, the Minnesota Multiphasic
Personality Inventory and an extensive battery of neuropsychological
measures were administered to 27 adults admitted to neurosurgical. wards
with dlverse types and severity of head injuries. Testing was conducted
soon after the injury and repeated 12 and 18 months later. The subjects
wére divided into tyo subgroups designated impaired or normal/mild group
based gﬁ their scores on a neuropsychological battery. The impaired
group demonstrated greater emotional problems on the three testing
occasions than the normal/mild group. The redchion in~£he nuﬁber of the
neurotic-like complaints witﬁ time was attributed to the recovery of
other impairments such as cognitive deficits or adjustment to residual
deficits.vThe authors concluded that

"..."psychogenic mechanisms; are probably overused in explaining

the difficulties experienced by head—injuréa.patients. This

téndency is fostered by focusing on neurologigéi‘deficits ;ha:

are likely to be absent in most cases of civilkan héad injuries,

by overlooking posttraumatié cognitive-intellectual difficq}ties

that afe'not eaéily déteétablé witﬁout neuropsychological

examigation,_and by relying on background information that is

largely based on select and biased samples of éersons who have

continuing medical, legal, and emotional difficulties” (Dikmen &

Reitan, 1977, p. 493-494). .

In another study focusiﬁg.dn behavioral sequelae similar
conclusions were reachea. Levin & Grossman (1978) administered a
behavioral scale of psychopathology to 62 patients with closed head
injuries of §raded Severity: Cognitive disorganization, motor

retardation, emotional withdrawal, and affective disturbance were the 5

£
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'predominent behavioral dysfunctions and related to severity of the
initial injury. The degree of behavioral disorder proved to correlate;
signiggcantly witn coma_duretion, an index of .diffuse cerebral injury;
hemiparesis and-aphasia, two acute neurological deficits; the presence
of EEG and CT abnormalities; and agitation during coma. No esseciation
between behavioral disturbances and mesencephalic inguries,.nematoma,
intercerebral hematoma, skull fractures, hemispheric lateralizatidn, or
focal injuries involving the temporal, orbitofronta}, or frontotemporai
regions were derived. Levin and Grossman (1978) concluded tnat
conceptual or cogniti&e disorganization may be one of the major
underlying determinants of behavioral malfunctioning. As their\patients
had difficulties screening out irrelevantfmaterial,uthey.spécniated that

ehavigie dysfunctions are affiliated with a reduction in rate of

- processing as previously proposed by Gronwall and Sampson

.

_fthird study, examining the emotional reaction to severe head

in} f; used,tne MMPI and felatives'gpérception on the Katz Adjnstment

i ito compare acute patients (post-injury <6 months) and chronic

:ffts (post-injury >6 months) (Fordyce, Roueche, & Prlgatano, 1983)

Theﬁresults suggested that emot10na1 distress worsens as time progresses

whizh was attributed to increased undenstanding o; their social problems
’ ’ T

and resic .zl deficits. In contrast to Dikman & Reikan's (1977) finding

that more ”mpaired'subjects snowed gneater‘emotion 1 symptems; level of

emothnal reaction p;oved unrelated to neurgpsyphoiogical variables in

this study. ' |

In keeping with those studies linking emotional adjustment to

cognltsve impairments, other researchers maintaln that subtle but higher

,
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level residual cognltlve def1c1ts -are at the root of the readjustment
problems (Boli 1981; Eson, 1979 Mlller, 1979)., Within this
orlentatlog, readjustment problems are multidimensional‘encompassing

S N

social tuﬁctioning, interpersonal relationships, and mental health
rather than solely neurotic emotional symptoms as investigated by Dikmen
and Reitan (1977) and Levin and‘Grossman (1978). Although the eventual

behavioral ch%racteristics of the head injured person are produced by

many interacting internal and external life influences, some significant

aspects of the personality malfuﬁctioning is considered to be the direct

result of the residual cognitive deficits (Najenson et al., 1975;

Rosenthal, 1983). Examination of the relationship of the residual

cognitive deficits to the compllcated psychosocxal adjustment of severe
CHI adults warrants further anestlgatlom but will nece551tate, as

Lishman (1975) explained, going beyond the orthodox models and

approaches to this area. In an attempt to verify the cognitive position,

research into the residual cognitive deficits stemming from severe

closed head injuries has been reviewed in detail in the following

3

section.

B. Residual Cognitive Deficits

\

As stated in the ;ntroductioﬁ, investigations of the cognitive

sequelae of a closed head injury have been fraught with §6or research

ﬂde51gn and methodologlcal lnconsistencies Even studies dealing with

only head 1n3ur1es vary ln whether the subjects are chiefly comprised of

- 1nd1v1duals with prlmatily focaljdamage caused by a penetrating head

injury or diffuse damage from a blunt head injury (Mandleberg, 1976).

Diffuse damage producing dead or damaged tiSsue alters far more aspects

o
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non-injured males The findings indicated less initial deterioration and

of the brain status than clean penetratingbinjuries,'including

neurochemical'and electrical functioning (Lezak, 1976) _The after-effect'

of ‘severe closed head injuries tends to result in far more extensive '

behavioral and functional consequences. As demonstrated by Black (1973), -

individuals incurring brain damage from a closed head injury were

Significantly more impaired on tests of memory and cognitive functioningv;

than those with penetrating miSSile wounds Other studies use

non-representative samples of CHI persons by including a disportionately

large number who required surgical intervention (e g. Bond & Brooks,

1976; Mandleberg, 1975, 1976 Mandleberg & Brooks, 1975) Moreover, the

fact that studies differ significantly in the severity of injuries, times' :
from injury to testing, and criterion measures has lead to confusion and v

lcontradictions in results and interpretation (Miller, 1979)

Intellectual Impairments A series of studies on the relationship

of. closed head injuries and level of cognitive functioning have been |
conducted by*a group of investigators from Glasgow In the first study
(Mandleberg & Brooks, 1975), the WAIS results of 40 severely CHI adults
tested at 0 3 months, 4-6 months, 7 -12 months, and over 13 months post

injury were compared to the scores of a matched control group of 40

‘a more rapid and steady recovery level for: verbal subtests (VIQ) than

p performance ones. (PIQ) The rather unexpected result was that the

“intellectual abilities of the CHI adults, when compared as a group to

.

"their matched controls, eventually returned to normal levels, regardless
'of the severity of the injuries as defined by duration of PTA..In L
another study Mandleherg (1975) adninistered the the WA{S at 2 months

post injury to two groups of matéhed CHI adults differing only in length

R
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J of PTA;;AS expeéted Group 1, whose members were still.in the midst of
the PTA stage as their mean PTA was 110 days, scofed significantly lower
than Group 2, whose members had recuperated from the PTA period since
their mean PTA was 19 days. However, by the 18 month follow-up testing,

the cognitive gap betwegn the two groups had narrowed to such a degree

th;t it was no Jhger significant. In general, the longer PTA seemed to
be associated wXth a consistent but slight lowering of cognitive skills
ﬁeasured by the WAIS. During PTA, verbal skills proved to be somewhat
intact, while even maintaining a low levgl of achievement on performance
items was beyond the capabilities of thé'éeverely CHI individuals.

In his next study, Mandleberg (1976) anélyzed WAIS scores of 51
CHI persons, systematically obtained ét the same four timelihtervals as
in 1975, and then the scores of an additional 98 patients tested at
irregular iptervals. By categorizing each sample into four subgroups
based on severity of injury as défined by duration of PTA, it was found
that VIQ level was oAly related to PTA at 3 months after injury. PIQ
proved to be related to PTA at both 3 and 6 months and by 12 and 30

months, no r§lationship existed between duration of PTA and either VIQ

.,
+

or PIQ. During the same time period, Bond and Brooks (19761\asse55ed
another 407CHI adults, who incurred PTA of greater than 24 hours on the
;AIS using the same test-retest method and similar time intervals. Their
findings demonstrated that intellectual level recovers rapidly, often
within the first 6 months and that later recovery appears to be
ﬂgrassociated with adaptation to residual deficits. ?urthermore, the final

level of intellectual recovery as measured by the WAIS proved to be

‘achieved earlier for verbal than performance abilities.



From their research findings, the Glasgow investigators have.
éenerated hypotheses that have substantiél impllcatiéns for both ﬁhe
theoretical ugdersténding of closed head injuries and the rehabilitaﬁion
process. Firgt, even though Mandleberg and Brook's (1975) sample
contained a preponderance of individuals seeming‘to_have primarily left
hemispheric damage, their WAIS scores appeared more typical of
individuals with right hemispheric insult. Accoraing‘to Mandleberg
(1975) the differential effect of this type of {njury on VIQ and PIQ
could be attributed to a number of differences in the tasks. Some of the
reasons that have been éut forth to account for the consistently lower
PIQ scores of CHI adults are the greater reliance on memory functions, :
the non-verbal charactéristics, and the more complgx‘natﬁfé o;ri

E

performance subtests. The Glasgow group support the position that

1
b

perfbtmance sdbtests are substantially more structurally complex,
involving the integration of various cognitive functions, while verbal
subtests are considered to reguire siméle, readily available responses
(Bond & Brooks, 1976; Mgnaiéberg & Brooks, i975).

The widely accepted pos%tion tha£ right sided damage soley
produces visuospatial deficits while left sided injury effécts verbal' |
processes has been furtﬁer qualified by Ben-Yishay, Diller, Gerstman,
and Gordon (1970). In their study, 62‘c¢rebral vascular accident (CVA)
patients with left hemiplegia were given the standard form of the
similarities and block design (BD) subtests from the WAIS to assess
their competence level. Then all failed items were readministered using
a series of cues ranging from minimal to maximal explici;gess unt;l'the
items were either passed or a complete failure to profit froﬁ the cues

occurred. The data indicated that for right sided brain damage,

28
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performance on BD, including competency level and results from cuing, is
a highly sensitive index of impairment. The cuing procedure revealed
subtleerrbal conceptual deficits that were not épparent from scores on
the»staﬁdard administration of similarities because pre-injury verbal
skillé and education level masked their.bresence. The authors concluded
that the evidence points out that previous éxperimental resulté may- have
been influenqu by too simplistic verbal measures. Furthermore, a
cross-validation study (Beh—Yishay, DilIér,-& Mandleberg, 1970) showed
that BD competence is impaired for left hemiplegics as well. Hence
Beh—Yishay;'ﬁiller, Gerstman, & Gordon (1970) maintain that the
traditional right/left distinctions require reexaminatioﬁ using more
sophisticated tasks measuring possibly highef level cognitive functions.

In a similar research vein, a few studies have examined the
effects the location of the primary injury on the type of cognitive
deficits incurred .from a closed head injﬁry. To ascertain the influence
of site of impact on 77 ;dults with severe bu£ uncomplicated closed head
. injuries who were then 10 to 20 years post-injurf,,Smith (1974)
administered a nﬁmber of subtests primarily from the WAIS and Wechsler
Memory Scale. The right impact group manifested significantly greater
Adefiéi{s on both the verbal and visual spatial tasks. Rather than
quest;én the right/left distinction, the verbal deficité were |
interé;éted to be the result of left hemispheric damage from the
contrecoup injury. Evénrthough matéhed in severity o?’injury and
estimate of degree of contrecoﬁpf the left impact group failed to show
visual spatial impairménts which one would have anticipated given their
contrecbup."Smith»éttribuéed thé differences between the left and right"

impact groups to the insensitivity of the measures used to assess
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visuospatial deficits. In contrast to the Glasgow group, Smith (1974)
claimed that the verbal subtests were more sensitive to brain damage
than the'performance ones. In Levin's et al._(1977) study, a higher
percentage of aphasic patients who were assumed to have'incurred
primarily left_hemispheric injuries demonstratéd impai;ed fadial
recognition as compéted ta‘dther CHI'patients. Howeveﬁt'theif conclusion
was on rather limited data as only eight-aphasiCs'and fw&nnon—éphasics
from a total Sample of 46 CHI patients performed within fhe defective.
range. As did Smith (1974), Levin et al. (1977) and Lezak (1979) |
concluded that coénitive abilities, generally ascribed to the cerebral

hemisphere opposite to the hemisphere considered to haveiincurred,thq

primary injury, are concurrently disrupted by closed head injuries, even

when there are no apparent neurological indications. Teubéf (19755
replicated findings that show that individuals with left hémispheric
focal lesions resulting in dysphasia were pafticularly prone to poor
performance on tasks requiring complex perceptual analysis, such as thé_
hidden-figure test. Since his work is primarily with penetrating missile
wounds, his results can not be accounted for by the presence of ‘brain .

damage due to contrecoup. Considerablely more research into the

applicability of the right/left distinction and' the involvement of both

hemispheres for CHI adults is required. The existing evidencejsuégests
that the use of more sensitive and complex ;:;ks maf illuminate more
clearly the nature of the cognitive deficits and the relative impértance
of diffuse and focal damage resulting from tﬁis type of injury.

The second major outcome of the Glasgow work is that the severity
of the injury, as defi:fd by duration of PTA, seems to have minimal

effecf’on—tbg long term cognitive recovery as assessed by the WAIS
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(Mand;éberg, 1976). This conclusion is in opposition to the traditional
viewlfhat with increasing severity the risk of residual cognitive
deficits grows progressiVely (Lishman, 1973). In accordance witﬁ the
Glésgow“work, Smith (1974) found no significant rélationship between‘
_permanent cognitive impairments and duration of PTA, initial
neurological condition, or age at the time of impact for persons
incurring a closed head injury during adulthood. However, after
comparing CHI individuals whose PTA was less than 7 days with a second
grqup\wﬁoSe PTA was greater than 14 days, Brooks et al. (1980) concluded
" that PTA has a consistent association with cognitive deficits. Other
indices such as duration of coma, signs of focal damage and age were
unrelated to cognitive outcome. As the majority of subjects in their
study were still in the first year post injury, the association of PTA
to cognitive deteriofatioh may weakeﬁ as time progresﬁes. Lezak (1979),
who assessed his subjects at four intervals over 3 years, found thaf
severity of injury, PTA, was directly related to the severity of memory
and learning deficit but‘that’age failed to have th;bexpected
association. In other studies, length of coma ( Levin et al., 1977; Dye,
1976; Dye et al., 1979) and pervasiveness of injury,'meaning the
involvement of both hemisphéfbs and brain stem ( Levin et al., 1977)
have been associated with poor performance on a variety of cognitive
tasks such as manipulatory‘tests from the Ha1stead—Reitan Battefy and
facial recognition tasks. Levin et al. (1977) stated that no single |
neurodiagnostic procedure or neuropsychological measure can serve as an
adequate index of severity of injury. Early neurological difficulties,
especially abnormal motorbpatterns, were judged by Dye et al. (1979) to

be precursors to impaired cognitive functioning and even later
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adjustmént. As the evidence relating indices of'severity to long term
residual cognitive deficits remain clouded, further innovative research
and replication studies are necessary before predictions on outcome can
be made in the early recovery stage. ’
| The third conclusion from the Glasgow work is that the

intellectual level of severely CHI adults gradually returns to normal
(Mandleberg & Br¢oks, 1975); As the ;ognitivg abilities measured by the
gAIS often recover sufficiéntly to predict adequate dai;y living skills
then it is speculated that cognitive impairments may not be crucial )
factors in overall recovery andfédjustment for CHI adults. Instead, it
ig'gypothesized that the significant residual changes negat;vely
influencing adjustment are related to pefsonality and stylistic
modifications. Mandleber§ (1976) postulated that "éoft cognitive
indices” such as reduced levels of arousal, poor concgntration or
atténtion, poor motivation, or disturbed memoryﬁare manifestations of
inefficient cognitive style rather thénllowéred cognitive skills.

"Stylistic changes might be reflected in speed of response, in

persistence at a task, or othér variables responsive to chahggs

in task strategy, but such changes do not necessarily impair

achievement" (Mahdlebef;g, 1976, p.1007).

Mandleberg (1976) interpreted the series of papers by Ben-Yishay
and his colleagues as supporting his position that residualycognitive
deficits generally do not influence competence and adjustment. Rarly
"studies (Ben-Yishay, Diller, Gerstman, & Gordon,1970; Ben-Yishay,
Diller, & Mandiebefg,‘1970) éomparing left and‘r;ght hemiplegics with
normals sﬁoﬁed that pathological and normai behaviour are a cofitinuing,

lawful, and quantifiable phenomena. In the first” study on style of
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perforﬁémce (BeanishayﬁﬁDiller, Mandleberg, Gordon, & Gerstman, 1971),
not one aspect proveg to be};xclusive to éither brain damaged or normal
persons except that the competence of the brain injured adults was
significaqtly lower. Reasons for the lower competence of right
hemibiegicfpatients were- uncertain except that when failing they
demonstrated reéuced activity level. On the other hand, the poorer
' success fate of the left hemiplegic patients appeared to be associated
with the fact that they produced the gfgatest number of constructional
deviations)/weré the least active, and performed maneuvers more slowly
than either the right hemipiegics Oor normals.

In a subsequent study (Ben-Yishay, Diller, Mandleberg, Gordon, &
Gerstman, 1974), both individuals who'incurred right and left hemiplegia
from CVA manifested a tendency to shift to alternate quadrants of the
block design items more frequently than normals although, in absolute
terms, normals made more moves when failing. In their study, persistence
. was equated with an orderly and sustained effort to work in one’segment
of the design until successful while lower persistence was éxhibited by
the tendency to shift from segment to segment if not imggdiately <
successful. Within their framework, overall effort to complete a design
was unrelated to level of pefsistence. Brain injured pefsons were found
to be less persistent and remained so even after they were trained to
the same competency level as the normals. Ben-Yishay et al. (1974)
resultsvdiffer from Mandleberg's (1976) in that the brain damaged
persons demonstrated a lower competency level than the normals. The lack
of motivation hypothesis, one interpretation offered by Mandleberg

(1976) for residual deficits, is inconsistent with the fact that the the

brain damaged individuals in the Ben-Yishay et al.(1974) study
» '




maintained adéquate effort throughout testing. Due to the finding that
less persistent strategy continued after training,'Béﬁ-Yishay:et ai.
‘concluded that ultimate success is dissociated from style,'gspecially asf
retraining on Block Desién generalized to cicumSc:ibéd“daily”iiving_
activities. However, their recommendation was thét retraining should be
multidimensional, including an eméhasis onvstrategy. Thus, there seems
to be some recognition that brain inju;ed individuals may be capabie of
cohpensating for strategic deficits and that such deficits éo infl&ence
level of success. Furthermofe, with ghe brain'injuredISample,' |
differences between right and left hemispheric patienis in persistence
sﬁggested that asSessment of stylistic‘changeé are important for - &i
differential diagnosis and rémediation even wheg competence level iéﬁ
similar.r ' 7 . »

After reviewing the Glasgow research, Miller (1979) ;autioned 
against assuming that because IQ recovers to a level éonsistent with
previous education and occupational history that CHI persbns doknot'have:
permanent and debilitating cognitive impairments; Teuber (1975), in his
work with penetrating head.iﬂjufies, cbncluded that standard
psychometric intelligence tests are relatively insensitive to certain
behavioral outcomes of brain injuries.

"It is simply bad logic, here as elsewhere, if one-confuses
absence of evidence (no apparent drop of performance-on-a’
particular test) with evidence of absence (no loss 6f‘

intellectual function)" (Teuber, 1975, p. 166).

Miller (1979) stressed that moye sophisticated research wiil eventually
/ ; .

“illuminate the nature of the residual cognitive deflcitslfoilowing

severe closed head injuries, even when intelligence is assessed as



normal.

Other.studies exploring residual deficits of closed head injuries,
although some are admittedly less rigorous in their research design,
have shown a variety of cognitive impairménts remaining three years
(Dye,1976) and even up to 20 years post-injury (Smith, 1974). Time from
injury to testing has proven relatively unassociated with level of
defective performance (Levin et al., 1977). Furthermore, Eson et al.
(197%) maintained that the relationship between performance on a single
inteliigence scale, such as the WAIS, and adjustment has not been fully
explored and probably will noﬁ be established. In contrast to the
Glasgow group, Eson et al. (1978) icncluded that on the basis of the
results obtainéd on their newly devised ontogenetic assessment battery
that cognitive impairments are primary outcomes of severe closed head
injufies while personality malfunctioning is a derivative symptom. Tﬁis‘
posxtlon that subtle but significant intellectual 1mpa1rments contribute
to the more obvious emotional and behavioral disturbances was originally
i

put forth by Goldstein in 1942 (Llshman 1973).

e

In consonance with the Glangpr051tion, Eson's et al. (1978)

o

initial work 1ed to the conclusion that in the early recovery phases

»féllowing a closed head injury performance on tasks requiring sequential

.ordering and visual scanning is impaired while verbal functions and

activities relying on hemispheric specialization remain relatively

intact. However, in their follow-up study with 17 young CHI adults with

- good premorbid adjustment histories, the researchers were rather

Startled to learn that those CHI adults who had recovered their basic
cognitive abilities were unable to maintain employment, to meet the

demands of school, and to develop mutually satisfying personal
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relationships (Eson; 1979). Eson and hf% colleaques then approached the
- problem of inadequate adjustment from a cognitive perspective even’
though recovery of cognitive functions seemed snfficient for daily
living, rather than turning to an explanation stressing personality
factors as did Mandleberg (1276). Their original batFery was viewed as
able to track the recovery process for specific cognitive deficits but
was not considered sensitive enoughito the type of cognitive deficits
that impede long term readjustment. Small group and case study approach
revealed tnat the residual deficits one to two years post injury seemed
to be associated with deficits in generative information processing as
reflected in an inability to categorize events; Eson (1979) went beyond

Gronwall and Sampson s (1974) stance that slowed 1nformation processing

reduces work capacity and added that maintenance of attention, shifting .

of attention, and rule retention also interferes with daily functioning. .

Gronwall and Wrightson (1974) claim that even mildly head injured.adnlts
for a period of time post injury may inappropriately perceive reduced
information processing capacity as a lack of concentration. A reaction
time experiment (Miller,‘1970) determined that a small gronp of{five‘CHI
who incurred their injury 3 to 12 months previously were significantly
sloﬁer than a matched control‘group. The difference in .speed was
magnified as the task became more complex. As the findings were not
explicable on the baSlS of either a motor or sensory deficit, Miller
proposed a central disturbance involving retarded ‘decision making and”
information processing abilities. Miller's conclusion appears consistent
with Eson's (1979) that an instrument such as the WAIS may fail to

measure the on-going and complex information processes which both

ey
researchers consider to be\iie root of the cognitive deficits resulting
. i \
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from a severe closed head-injury. A recurringvtheme‘ﬁeems to be that the
long. term deficits,are associated with a failure of CHI adults to adopt
an overall efficient strategy which hinders their ability_to’function at
a satisfactory competence level. Further research to determin; if
deficits in informationrérodessing orvhigﬁer level.cognitive funct;ons

are permadent is one of the next steps in understanding the impact of

closed head injuries on cognitive abilities.

Memory Impairments The quantitative literature on‘memory
disabilities, one area of cognitive dysfuncti;n that has been widely
‘accepted as a outcome of closed head injdry,_especially in the initial
PTA period, has been»exteﬁsively reQiewed by Schacter anq,Crovitz (1977)
and Brooks {1983). As with other areas ;f research related‘to the
cognitivéd§Equelae of closed head injury, memory investigations prov: le
inconsistent and equivocal finﬁings. The qsefulﬁess and generalizability
of the results are limiteq by differences in metﬁbds for measuring
severity of injﬁry, especially PTA; confounding variables such as age,
restricted time range, and preseqéelof focal damage; differing methods
for assessment of memory functions in later recoverigph§ses (Schaéﬁer &
Crovitz, 1977); and 1nadequac1es in commonly used cllnical measufés
(Erlckson & Scott, 1977). Lack of sufficient awareness of the :
“theoretical and empirical status of exper1mental methods and models in
memory research (ﬁ?ﬁler, 1979; Schacter & Crovxti, 1977) and a tendency
to study memory in’ Lso%atzon from other cognltive abilities (Schacter &
Crovitz, 1977)~hinder§/interpretatioﬁ and applicability.

The present conéhrn is with the existence and\nature of long term

mémofy impairment as it influences performance in other cognitive

domains. According to Schacter and Crovitz (1977) even the ‘permanency



fgf memory malfunctioning remain queetionable. Research
F197¢a, 1974b, 1975, 1976), Smith (197@), and Levin,
11ly (1976) provide evidence for'significant residual

?:e earlier studies reported by Schacter and Crovitz (1977)
;?Jed no 51gnif1cant memory def1c1t in the long term. After

| the available literature, Miller (1979), Schacter and Crovitz
;and Brooks (1983) all concluded that long lastxng and relatively
%;emory impairments exist although.the nature of these deficits
reﬁaig iomewhat speculative. Erickson and Scottd(1977)uexglained that
ological research has done more to illuminate'the.complexities
than to provide answers. However, memory‘impairmegts are

proving to be more serious than many other cognitive deficifs (Brooks,

?;&in research by the.GlasgowlgrOup appearevto be thevmost‘
rigoroue; systematic, and sophisticated and thereby generatlng'valuable
intormation and hypotheses regarding memory functioning of the CHI
person..DeSpite a general tendency'to assume that PTA measures‘severity

of 1n3ury, and that PTA correlates with memory def1c1ts, the

1977) . Brooks (1972, 1974a) initially maintained ‘that tbe association is -
influenced by age with older patients demonstratingba significant
correlation between duration of PTA and memory deficits that does‘nOt

~ hold for younger patiehts; Based on his finding that poor decision -

e

‘ making strategy :;;\ugrelatedto PTA, he went on to propose a threshold
effect whereby mild diffuse damage lead to a strategic deficit but a
severe focal'injury need not (Brooks, 1974a). On the other hand, Brooks

(19748, 1974Db) concluded that the severity of injury determined by PTA

'
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is indicative of diffuse insult to the brain and related to.the degree

Bl

of reduced memory capacity or the ability to store information.

\Neurological'signs and skullifractures thought to be indicants of focal

damage have been shown to be of minimum importance in memory functioning y

‘following a severe head injury (Brooks, 1974a, 1975, 1976). Brooks

maintained that brain stem or midbrain damage would creaté deficits
limited to input processes rather than the multifaceted deficits that
have been fougd. Brooks (1974a, 1976, 1983) strongly contends that it is

.ne presence of diffuse damage that is the crucial determinant of

' residuél impairdénﬁs‘and not the focal aspect of the injuries. Post

traumatic amnesia, repreSenting diffuse damage, was initiallly judged to
be a significant prognostic sign (Brooks, 1972) which denotes a’
threshold level for efficient memory strategy and correlates with degree

of reduced memory capacity (Brooks, 1976). In contradiction to his own

position, Brooks (1975, 1976) ‘later found that PTA failed to

consistently relate to memory -scores on a variety‘bf diverse tasks put
he did not examine the age variable as part of these studies.
Furthermore, Brooks used very diverse 'measures of memory in his various

studies but beyond the distinction betwéen long ahd short term'memory he

failed to examine how these tests which may tap very different aspects

of memory, such as storﬁge or processing éapacity, may interaét with
severity of ;njury.‘0verall,_Brooks (1983) concluded that the greater
the diffuse‘dﬁmage, the more serious the memory deficits, while the
association between focal damagé and memory deficit appears quife weak.
A contrary interpretatioﬁ_ﬁas offered by Levin et al. (1976) as their
evidence indiCaEed that those CHI patients with signs‘°of brain stem

involvement and aphasia are more likely to manifest memory deficits.
. . 1 *
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However, in,this'study, the researchers compared individuals exhibiting

‘no Signs ‘of coma w1th those unconSCious for over- two weeks The former
- group may not have incurred an injury sufficient to pass the threshold

proposed by Brooks (1974a) o

In regardS‘to,the nature'of the residual deficit,‘BrOOks (1974a)

found that -on a continuous recOgnition test CHI adults, judged to have S

fully recuperated from the PTA stage, demonstrated a significant memory -

‘impairment when compared to a control group. The CHI adults demonstrated
reduced memory capaCity which was defined as ones efticiency in
recognizing recurring designs in a sequence of 140 designs minus errors

due to incorrectly identifying a new design as a recurring one. The

=,

error anaIYSis determined that CHI adults made many more errors than the

normals by failing to designate recurring stimu%i This tinding was
interpreted to mean that CHI adults employ a more conservative or -
cautious strategy In a £ollow-up study using a technique to separate.
;strategy from dysfunctional memory, Brooks (1974b) concluded that
nineffic1ent strategies and lowered memory capacity combined to reduce

overall memory performance. Based on clinical observation, Eson (1979)

stated that memory deficits are the result ob inadequate internal :

strategies for processing information as well asmgifficulty constructingv ‘

meaning for new experiences Brooks (1975), using verétgeverely injured -

patients, showed that disruption ot short-term memory recovers .
relatively rapidly but that residual dericits occur in the trans!er ot

~information to a long term memory store, caused by dittuse rather than

focal damage. In contradiction, Levin et al.‘(1976), using a small group' ‘

SN

comparison among three CHI groups diftering in severity of injury, tound;" N

impaired short term memory over one year post inJury in the very severe

, ”,)

[ESTR
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group.
In general,fhemory disabélities have-been demonstrated to improve
with time especially in the very early recovery stages but there is
‘insufficient evidence to stipulate the time course (Schacter & Crovitz,
1977). The findings from Lezak's (1979) study of 24 CHI adults over a 3
year span demonstrated considerable variability in the initial
performance level and recovery patterns on memory and learning tasks.
Consistent improvement only occurred in the simplest immediate memory
span and learning tasks and by 3 years post injury, further
deterioration was noted 9ﬁ the most difficult tasks. On the other hand,
Brooks (1976) found that memory deficits seem to staﬁilize at a low
level Jgthin the first 6 months. Time from injury to memory testing has
often proved immaterialQpast thei6 month point in the recovery process
(Brooks, 1974a; Levin et al., 1976). Furthermore, Brooks' findings in
1975 indicate that different memory processes may recover at different
rates. In his summary of memory outcome patterns, Brooks (1983)
concurréd with Lezak (1979) that the rate and extent of memory recovery
is quite variable. Evidence also indicated that the final level and rate
of return og memory functionkgenerally lags behind other functions. Fo?
instance, in 1976 Brooks speculated that intelligence, a mefe global and
multidimensional function, may recover at a very different pace than
memory functions per se. Unfortunately, the association of memory
deficits to other areas of cognitive functioning for the CHI person is
largely unknown. However, the evidence for re51dual memory deficits does

caution researchers about the influence that memory can exert over

performance on other cognitive tasks.



A recurring theme, both in the memory and more general cognition
literature, is that an inability to develop an efficient strategy may be
contributingQES the lower competence levels exhibited by CHI adults on a
variety of cognitive tasks. Memory may be especially vulnerable to the
effects of a closed head»injury because memory itself is a higher order
cognitive process (Erickson & Scott, 1977). Lezak (1976) warns that a
patients perception of memory deficits is sometimes objectively |
inaccurate. According to Teuber (1975), memory is a "catch-all' since\
many brain damage adults mistakingly believe their memory is inadequate
when the source of their difficulties usually proved to be other types
of impairments, such as lack of concentration. It is possible that other
types of higher level cognitive impairments, such as strategic deficits,

H
may be behaviorally manifested as a specific memory problem or
" misinterpretted by a.naive observer as a specific memory deficit.
Considerable confusion and contradiction surround the nature of
.the cognitive deficits resulting from diffuse brain damage incurred
after a severe closed head injury. Even though there is a paucity of
research on residual cognitive deficits and level of adaptation, one
consistent factor is that cognitive recovery is in many respects far
greafer than one would anticipate given the Severity of>the original
injury.(Lishman, 1973). The evidence suggests that impaired higher order
intellectual functions and inadequate information processing strategies
may reduce their ability to perform cognitive problems and daily
activities. The information processing hypothesis aépears to be a more
sophisticated vetsion of the conclusions derived by the pioneers in the

field of brain damage, such as Goldstein and Reitan.

"Some after affects reflecting diffuse brain dysfunction are



common to most of these injuries. These include memory,
attention, andyconcantration disabilities, impaired higher level
and complex reasoning resulting in conceptual concretism and
inflexibility and general response slowing " (Lezak, 1976, p.
153).

The evidence suggests that a more fruifful avenue of endeavour
would involve an examination'df the higher level or strategic cognitive
functions and their relationship to the long’term adjustment of the CHI
person, rather than continuing to focus on more specific lower level
-cognitive.skills that are apparent in the relatively early phases of the
recovery process. A higher level strategic cognitive function that
warrants further examination is problem solving . Problem solving skill
is considered to be crucial in intelligent adaptative behaviour but
standard intelligence tests fail to adegquately assess these skills (Das
& Malloy, 1981). Disruption of the P-S process has been associated with

diffuse damage caused by closed head injuries (Boll, 1981).

Problem-solving and Béain Damage The preceding literature reveals
a significant discrepancy between the poor adjustment level or
competency of persons medically recovéred from a severe closed head
injury and their rather remarkable intellectual recovery. In general,

their intellectual ability returns to an average level or to a level

T~

consistent with their premorbid functioning. The concept of P-S is
judged by some to be the mediator between intelligence as qefined by
standard intglligence tests and competency level (Schaie, 1980). In fact.
there doe$® exist an historic relationship between P-S ability and
organic brain dysfunction. Since theforiginal work by Goldstein in 1939,

defielts in complex reasoning and P-S have been considered to be a major
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outcome of many forms of brain dysfunction (King, 1980;‘Kihg & Snow,
1981). The findings by éomé experts on the éffécts of diffuse damage on
higher intellectual‘deficits, poor decision making, aﬁd reduction in
information processing (Eson, 1979; Miller, 1970, 1979; Lezak, 1976)
seem to relate directly to the global process of P-S. Many of the
residual deficits gonnected to closed head injuries and described in fhe

previous section, such as poor concentration, attention, digturbed

S

memory, and reduced response speed, have in fact been identified as ;

significant dimensions of complex P-S (Schaie, 1980). Furthermo;e; Lezak
(1976) maintains that while mémgry, concentration, and attentional
deficits demonstrate significant improvement o%ten within the first 6
months to 1 year post-injury, higher intellectual functions start to
deteriorate after the first year presumably due to tissue scarripg and
metabolic changes. Thif deterioration is then reflected in a ;eduction
in the CHI person's ability to handle hot only complex éognitive tasks
but also complicated social problems.

Initially, Goldstein (1939) and his colleaques concluded that
brain damage impairs abstract reasoning in an all or none fashion as the
injured person is only capableﬂof functioning at a concrete level. |
Reitan countered Goldstein's qualitative argument with empirical data
supporting the proposition that deficits in abstract reasoning are
quantitative in nature rather than qualitative (Goldstein et al.,1969).
In an attempt to resolve this controversy, Goldstein et al. demonstrated
that both positions are correct depending on differential task and
subject variables. Based on a total samplé size of 30, representing ten

different types of brain dysfunction, Goldstein and his colleaques

maintained that IQ, educatioﬁ, and the presence of focal, diffuse,
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static or progressive(diseases did not distinguish between the group
with a'éuaiitative P-S5 impairment and subjects with quantitative
deficitg. Subjects were assumed to have a Qualitative impairment if they
wére totally unable to perform the most simple abstract items.
Individuals who successfully compieted simpler items but failed the more

_complex abstract tasKs were considered to show a quantitative deficit.

The only subject characteristic that differentiated the types was age as_

the qualitative failers ;erg suhstantialiy older than the quantitative
failers. The task variable that proved to separéte the two gfoups was
complexity. However, those brainwdamagea individuals who were able to
deal effective;y with simple conceptual tasks but failed on ﬁore
complicated tasks did tend to show incremental ;earning. Interestingly,
after this original work establishing the significance of‘P—s in the
recovery from Yarious brain dysfuﬁctions, aﬁd the preliminary
understandiﬁg of the nature of this deficit, the;é has been minimal
investigation into the P-S skills of brain damaged individuals in
éeneral. Direct research examining the rela;ionship between diffuse \
damage qagsed by closed hegd‘injﬁries‘and P-S appear absént.~However,
se;eral\indirect lines of investigatioﬁ; ihCIuding the few studies
dealing with P-S capability of heterogeneéusigroups of b?ain»damaged
adults, offer some clues into the nature of this rélationship.
Oné‘of;thg few research papers in the 1970's focusing on P-S and
brain damage waé an attempf Fo clarify why left lesions prbducé less
severe and consistent cognitive deficits than right-sided lesions.
Reitan (1972) speculated that the‘yfrbal‘tésks used in psychological
test batteries tapped abilities aéquired throughout one's life and

o

therefore, require little immediate P-S. Manipulatory tasks, such as
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performance subtests from the WAIS, were viewed by Reitan as providing
. [ .

"all the necessary information to solve the problem at thé time of

&

testing. Efficiencj-at so1ving the problems is therefore incorporated
into ones scores. When verifying his hypothesis, he found that the Word
Findlng Test was very sen51t1ve to the effect of cerebral damage in a
group with heterogeneous cerebral lesions. Although WOrd Finding is a
verbal test, Reitan postulated that it was the P-5 aspect that produced
the results, and thatvprobleﬁs where missing elements must be discerned
may be even more difficult than probleos where all‘elements are present,
es in the performance subtests. These results correspond with his
earlier study where performance subtests from the WAIS were judged by -
three psychologists to be highly reliant on immediate P-S ability while
verbal subtests were associated with“experiential background (Matthews &
Reitan, 19635.

In 1977, Finlayson's study with a sample comprised of a

heterogeneous group of brain damaged persons reconfirmed Reitan's

‘ position that, in general, the effects of brain damage are more apparent

on P-S measures than on tasks involving stored information. Educational
level wes found to influence more closeiy performance on‘stored :
information tasks than P—S measures. In keeping with this line of
research King: and Snow (1981) determlned that two wldely employed
clinical measures to assess P S skills were only modestly related to
each other. Yet their heterogeneous sample of brain damaged individuals
experienced considerably more difficulty on both tasks than nongals. In
this study, age and’eduoatiog though proved to be contributing factors
to the performince level of rhe brain damaged group on both_measures but

not for the controi group. The findinQSbe Caramazza, Gordon, Zurif and
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DelLuca (1976) that CVA patients with right sided damage and no
obstensible linguistic disabilities demonstrated impaired verbal P;S
lends further support that theﬂ?-s dimension is highly susceptible to
cerebral dysfunction. Similarl&i in an earlier study by Scott and Phelan
(1969) CVA patients incurring widely diffuse damage proved less adept

4 and‘efficient than nérmals on a P-S task requiring categorization. The
patients were also less aware of the optimal strateéy.

that warrants comment but is not a primary focus of the current paper is
the quest for l&calizing higher intellectual functioning withihnthe
brain. In general, higher level cognitive abilities, such as the
selection and regulation of plans or P-S, have been ascribed to the
frontal lobes (Das, Kirby, & Jarman, 1975; Luria, 1966), particularly in
‘the dorsolateral region (Shallice & EVanS,“1978). A number of studies

have demonstrated that persons with dominant frontal lobe lesions

A
3

perform significantly more poorly than normals and groups with lesions
in other areas of the brain on a task judged to’meésure complex P-§
(Drewe, 1974; Heaton, 1981; Milner, 1963; Nelson, 1976; Robinson,
Heaton, Lehman, & Stilson, 1980). Interestingly,.the more recent
research has determined that this P-S task can not discriminate between
focal frontal lesions and diffuse damage as the diffusely injured
group's performance was very similar to the focal groub's on this tésk,
the WAIS, and the Halstead Reitan Battery. The position that the frbntal
lobes are aﬁ least in part responsible for higher level cognitive
functions is strengthéned by the fact that intelligence, as measured by
standard tests, has proven relatively unaffected by severe frontal lobe

damage (Shallice & Evans, 1978). To enhance the verification of the role

a4

Another area of research associated with P-S and brain dysfunction .
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of the frontal lobe, Shallice and Evans (1978) employed a test of
cognitive estimation unrelated to general intelligence but which
incorporated a number of P-S aspects, such as comprehending the problem,
i .
selection of a plan, implementation, and verification prior to
answering. As the anterior lesioned groyp performed significanfly worse
than the posterior group, the findings were interpreted as supporting
Luria's (1966) position. Furthermore, a complex group of maladaptive
behaviors including lack of goal-directed behavior and poor judgmenﬁ
have been attributed to fréntal lobe dysfunction (Rosenthal, 1983). It
must be cautioned thatyconsiderable controversy and ambiquity sﬁrrounds
the physiological and neufopsychglogical findings regarding the role o:

the frontal lobe (Wolfe, 1976). For example, Lezak (1976) claims that

‘higher level cognitive functions such as P-S, involve a variety of

neurological subsysteﬁs which defy localizition and tend to be
especially sensitive to diffuse brain injury. l

Cdnclusions The Glasgow group's investigation of the cognitive
deficits measured by repeatéd administrations of the WAIS following a
severe closed head injury can be reconsidered in light of the findings
regarding P-S and brain damage. Theif hypothesis that PIQ is more
vulnerable to CHI than verbal subtests due to the more cOmpiex natufz of
the task can be expanded to integrate the findinés fhat performance
subtests have a P-S component not /found in Verbal subtests. It may, in
part, be the P-S aspects of the perfofmance subtests that are
contributing factors to the significant difficulty experienced by the
patient. However, the Glasgow group did find that PIQ, although more

gradual than VIQ, did eventually return to a normal level that was

relatively consistent with premorbid educational and occupational
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history. The performance subtests, which were not intended to be a
‘measﬁre of P-S, may be inadequate for assessing the subtle and complex
P-5 deficits that remain following the medical. recovery from a closed
head injury. Shallice and Evans (1978) speculate that

"... even conventional inteliigence tests, where a series of

problems of the same type is presented with graggally increaiing

difficulty, seem to_demand the use of relatively routine even

though complicated cognitive operations” (p. 301).
SOphiSti@Pted P-S capability, which has been proposed as the essence of
intelliqgnﬁ behavior, is generally considered to be relatively untapped
by standard IQ tests (Das & Malloy, 1981). In further support of the
position that IQ tests fail to measure P-S éapability, Corder and Corder
(1974)‘demonstrated>that performance on concept learning tasks involving
flexibility of approach is not significantly related to IQ for
individuals with average to superiof intellectual ability. However, ' !
Shallice:. and Evans (1978) caution that th dissociatian betﬁeen IQ0 and
P-S rgquire54far more investigation, espec lly as it relates to brain
dysfunction. " -

As P-S deficits have long been recognized as a consequence of
brain damage and considéred important in daily living, tasks purporting
to measure cognitive P-S5 have been given a dominant place in
neuropsychological batteries (King & Snow, 198l). Increasingly,
clinicians are being called upon to make prognostic statements and
" remediation recommendations based on the resulfs of these'tésts (Boll,
£981). In spite of this, only ohe unpublished study examining the

relationship between performance on P-S assessment tasks and a measure

of interpersonal P-S (King, 1980) and none examining the impact of P-S

b
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deficits on adjustment could be located. In the King study, both
impersonal and interpersonal P-§ tésks distinguished the b;ain damaged
group from the normals but interpersonal é-s proved to be dissociated 4
from impersonal skills. The impersonal P-S measure predomin;tely QSed ﬁg
the decision making process affecting the rehabilitation of brain

damaged individuals was judged to provide insufficient or inaccurate
information for prac;ical prognostic statements. Support that P-§

deficits effect léVel of adjustment though can be gleaned from research

into P-S and mental health with other populétions.

C. General Problem-Solving Literature

Problem-solving has been a significant focus of inquiry within
psycholoéy for many years (Heppner, 1978) aithough the general area of

+

‘P-S is rather overwheiming as it lacks a cohes;ve theory‘anF set of
paradigms (Erickson & JOnes; 1978),'thereby creating a somewhat ;haotic
body of literature (Coates, A;iuisi, Morgan,- 1971). The classic Gestait
view of P-S emphasizing resgénse discovery, insight, and restructuring
led to the traditional conception that P-S is an "... éctivitj that
takes place in an unfamiliar context when a motivated pe;son‘is
initially unsuccessful in achieving some goal" (Erickson & Jones, 1578,
p. 62). Since then, three majorvfrémewd}ks focusing oq\informatidn |
proce;sing, metacognition, And applied research have evolved using both
impersonal and interpersonal tasks. These framéworkS have directed P-S
research and thereby‘increased understanding éf this highly complex

strategic ability.

In orcar to provide a detailed description of the psychological

process ir#k .ed in P-S, an information paradigm stressing search,



discovery, and strategy was advanced (Erickson & Jones, 1978). The task

of accounting for observed human behavior resulted in the development of
computer programs (Simon ; Newell, 1971) and mathematical models

(Greeno, 1978). Effective P-S is considered to be the prodd%t of a

successful search;whefe the probleq solQerpémploys an appropria;e A %5?
sequence of transformation.rules, chosen from an array, to'change the
+ initial situation into the desired.goal (Greeno, 1978). « ’
"Psychological analyses of problem solving now attend to the
néture and organization of component'processes that interpret
information, set goals, and select among available actions in

the process of solving the'problem" (Greeno, 1978, p. 15).

Greeno integrated threé jignificant concepts that have emerged
from thg research into an informatién processing paradigm described as
means-énd analysis. This analysis is a future oriented approach
(Erickson & Jcnes,/l97é) vhere the problem solver, by comparing the
initial state to the desired goal, identifies differences. After setting
subgoals, the problgm\solber reduces the @iscrepancies through various
maneuvers until the major'gqal is reached. A second importaﬁt factor

~.

that facilitates the general P-S process by removing the initial

ambiquity (Erickson & Jones, 1978) £;\255E~5f“665;a11 planning. In thé
initial phase of P-S, after the essential features of the problematic
situation and final goél are ekamined, a plan is generated to r%Tove the
basic differences prior to dealing with the details. Finally, méé%}y has
been identified as the third major component since information mus;gbé\
P I
stored as one progresses through the prdblem, although focusing oh
pattefns within a P-S task can largely reduce the necessity for memory

storage (Simonh, 1975).
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Due to the adaptioility of the human organism, the P-S process,
beyond the few major characteristics outlined, has proven more variant
than originally conteived. The process represents an interaction batween
‘/-~\\\\ subject characteristics and.the demands of the task environment (Simon &

. \\\\Eszfii\ 1971). Inq1v1dual strategic approaches are possible where a

number of routes g% achieve the final state exist (Erickson & Jones,
AN

1978) The ncreased\ynderstanding of P-S and its variant nature has
facilitated theﬂdevg1§pment of tasks that allow for the specification of

the various maneuvers enployed by the individual'problem solver and tha

resulting demands on psychological proceéses.'For instance, |

transformation problems, such as the Tower of Hanoi, provide an

excallent mechanism for evaluating means-ends strategv~§incékthey‘

provide well-defined initial and final conditions (Erickson & Jones,

1978).

’ﬁgtacognition, a recent branch of'coonitive psychologv, offers an
even greater understanding of human P-S capabilities. According to Brown
(1978) metacognition, the intelligent evaluation and-control og;ogés own
actions subsumes tne'genaral P-S skills just described. Within this
framework, the major focus becom;s knovledgerabout ones own cognitive

process. Self-introspection or conscious executive control of ones basic

cognitive processes is consiéeréd the highest form of intelligent

behavior as it implies knowledge of.when_to\utilize various cognitive
skills in order to achieve ones goals. Furthermore, Brown maintains that

at this higher or strategic level of intellectual behavior, boundaries

;tional cognitive domains‘dissolve allowing for more |
~oaches to the cognitive functioning of designated

his strategic level, memory functioning is?jhdged'to be



inseparable from other intelligent behavio;'such as P-S since both
involve "... predictino, checking, monitoring, reality testing, and
coordination and control of deliberate attempts to learn or solve
problems" (Brown, 1978, p. 78). Brown proposes that the division betﬁeen
P-S and metamemory
| ?...;:eflects the state of the art rather than any conviction
that the metacognitive skills involved in intelligent control of
ones actions while memorizing are necessarily different from ’
those involved in ary other problem solving situation, whether
experimentally induced or naturally ocourrino"'(p. 77).
Furthermore, metacognition»has been associated with daily living by
‘Brown since validatingkones oonclusions against common—éense reality is
applicable whether performing a math problem; fixing a machine, or

handling an interpersonal conflict.
‘—\, ‘, —

. ' N 4
Problem-Solving and Adjustment A second orientatiefi toward P-S,

arising from the more applied fields of industry, education, and
psychologyy focus on a model for effective P-S performance using more.
practical although still- impersonal tasks. Within this framework} At is

generally accepted that P-S incorporates five interacting stages which
\, . s
include an overall P-S orientation, problem definition and formulation,

0.

" generation of,alternatives, decision making, and verification (Heppner,
1978). Combining the research regarding applied P?S with the recognition
that during thevcourse of daily liwing persons_are confronted with
numeroos incidents-req&iring effectiQe P-S has produced a new
theoretical concept of mental health.\The ability to eéfectively solve
complex problems- has been acclaimed as a sxgnificant characterLSEic of a

u

competent and emotionally healthy person (D Zurilla & éoldfried, 1971;
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D'Zurilla & Nezu, 1982; Philvlipls, 1978} Schaie,’ 1986; Scott & .Phelan,,
1969). D' Zurilla and Goldfried (1971) and later Horowitz, Weckler, and_
Dorer (1983) suggested that persons who are unable to resolve important“ ¥
problematic situations because of ineffective P-§ methods experience |
disturbed and undesirable behaviours such as anxiety, depression, andi

additional difficulties D' Zurilla and Goldfried (1971) maintained that

conSiderable individual differences in P~ capability exist and that P-S o

‘_incorporates both cognitive strategies and a self-control component to e

enhance ones competency.
. 'Most supporting evidence for the associationtof»P-s to mental
health has been extrapolated from studies utilizing impersonal cognitive »

tasks (i.e. D'Zurilla & Goldfried, 1971). As discussed previously, other

eVidence suggests that impersonal cognitive P-S tests tap very different‘

abilities from interperSOnal P-S tasks (Gotlib & Asarnov, 1979, King, '
. 1980; Spivack & ‘Shure, 1974) Therefore the concept of eftective |
impersonal P-s being a significant condition of mental health has been
revised to the position that healthy adaptation is the sequelae to |
fdeveloping effective interpersonal P-S skills ( Shure & Spivack, I978,g'
Spivak, Shure, & Platt, 1981) N | |
Within this revised orientation, poor problem solvers aqp viewed,'

as often overpowered by their enVironment because, in part, their

means-end thinking is limited and restricted. Similar to D' Zurilla and

Goldfried's (I971) pOSition, the resulting repetitive failure to -
adequately satisfy their needs and to resolve their interpersonall'
conflicts are hypothesized to lead to a variety of types and severity of
maladaptive behaviors, including an inability to successfully fullfill .

[

important life roles (Shure & Spivack, 1972). Interpersonal P-S,“
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compriSeé of sensitivity to, and articulation of the problem, generation
of options and alterhatives to handle the probleﬁ, visualization of the
sequential.steps and obstacles within a plan of action; and awareness of
the éonsequences of a particular action (Spivack & Shure, 1974) as well
askappropriate timing (Spivak et al., 1581), appear to be very similar
to the P-S components described by Heppner (1978). In order to more
systematically study interpersonal P-S and its relationship'to
_aQaptation, the Means-End Problem Solving Procedure (MEPS) was levised
to assess‘a persons ability to afti@ulate in a logical and systematic
fashion the\meaﬁg to achieve a deSired goal when”confronted with a
social need (Platt & Spivack, 1975a). The subsequent research has
demonstrated that the two primary elements consistently related to
mental health are the spontaéeous'generation of options and the
visualization of sequential steps and obstacles (Platt, Siegel, &
_Spivack,.197§; Platt &.Spivacki 1973, 1975a; Platt; Spivack, Altman,
‘Altman, & Peizer, 1974). |
VATA series of studies on the relatiop of interpersonal P-S to
adjugtment determ;ned thaﬁ groups judged to be ineffective problem
solvers, such as adult psYéhiatric inpatients (Platt & Spivack, 1972a,
1972b, 1974; Pl;att et al., 1975; Siegel, Platt, & Peizer, 1976),
institutional jﬁvenile‘delinquents (Platt et al., 1974; Siegel et al.,
1976), emotionally disturbed chiidren (Shure & Spivack, 1972), and
depreéged university sthdents (Gotlib & Asarnov, 1979) have been shown
to possess less efficient interpersonal P-S skills relative to their
respective normal peers. Normals and psychiatric inpatients have been

found to share a similar frame of reference regarding appropriate.

solutions but to differ in ability to spontaneously generate options
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(Platt et. al.,l1975). Furthermore, interpersonal P-S has prov?n in a
number of studies to be ;;IEEEVely independent:of iﬁte;ligen_e, givep a
minimal level of basic ability (Platt & Spivack, 1975b). Preliminary
daté indicates that effective P-S is not cohtingentlaﬁ socioecongmic

v

status and that culturally disparate normal females agree on the ways to

reach goals (Platt & Spivack, 1974). Hence conside:able‘evidence'has
been determined_to link deficient P;S skills with'idiﬂequate adjustmen£
and poor mental health. The nature of the P-S defic}t§ remains somewhat
unclear due to the recent findings that impersonal and interpersonal P-S

tasks measure diverse abilities.

D. COnclusidns

The conclusions :rom all three P-S frameworks, including studies
in the fiél& of inforhation proceésing, métacognition, and more applied R
research, haé signifiéant implications for studying P-S impairments and
their relationship.to the adjﬁstment process of persons incurring severe
closed headrinjury. Thé information proceséing paradigm with its.
thoroughly investigated tasks offer§ the opportunity for a more detailed
and explicit understanding of the nature of the P-S deficifs including
the demands placed on the componggF psychologicél procésses and theiru

.

organizaﬁion. In contrast thg metaco;ﬁIEiVQ\gosition stresses the study
of the oéerali strategic approach which may S;\impeding the utilization
of a number of the iowgr level cognitive skills. It is plausible that
one of the significant‘residual dgficits resultiné from a éevere ciosed
head injufy may be a general disruétion of higher level or strategic-

cognitive functioning rather than lower level cognitive and memory

deficits. Closed head injured persons ggy possess the necessary



component cognitive skills to handle bothiimpérsonal and interpersonalv
pP-5 situations but lack awareness of when to use the skills and/or how
to orchestrate the various subskills into one integ:atéé approach. Given
the association between metacognition and level of daily functioning, it
may prove that ones awareness of the P-S process will account, to some
.extent, for the generally poor long term adjustment of many CHI persons
in Spite of ‘their remarkable intellectual recovery. The finding that
thosg individuals who are unable to realistically evaluate tﬁemselves
ofte;’demonstrate the poorest overall adjustment lends further credance
to this position. Lezak (1976) maintains that inadequate adjustment is
the consequence of behavioral deterioration stemming from impairments in
higher levels of intellectual actiyity combined with diminished o
self-control.

The more applied orientation to P-§ provides the link between P-S

-

skills and adjustment missing in the literature on braih damage. Most
importantly, a basic assumption regarding the relationship o}MP-S and
brain injury is challenged by the evidence that the ability to solve
impersonal cognitive P-S tasks is unrelated to both competency in

- solving real iife interpersonal conflicts and level of méntal health. As
stated in the in;roduction further clarification of ‘these issues would
enhance our knowledge of the residﬁal P-S deficits which may be

affecting the adaptative functioning of persons medically recovered from

a severe closed head injury.

—-——
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III. Method

A. Rationale, ﬁypotheses, and Research Questions.

Severe closed head injuries of adult onset, caused by
accelera;ion/deceleration accidents,'constitufé one of the most complex
and devastating health problems of our modern society. The accumulating
body of research has indicated that many CHI adults have sigpificant
long term difficulties coping with the demands of their home, social,
and work environment (Eson, 1979; Gjone et al., 1972; Groswassgr et al.,
1977; Jennett, 1975; Miller, 1979; Thomsen, 1974; Weddel et al., 1980)
and that their family members experience considerable debilitating
chronic stress (Boll, 1981; Oddy et al., 1978a; Rosenbaum & Najenson,
1976).

Several preliminary studies have shown that residual higher level
cognitivé deficits, such as problem-solvingffmay be one of the.major
underlying cauﬁes of poor long term adjustment aﬁd deterioration in the
mental health of severe CHI adults (Boll, 1981; Dikmen & Reitan, 1977;
Eson, 1979; Levin & Groswasser, 1978; Miller, 1979). Wh{le the
relatiéhship between problem-solving and adﬁusfment;reméiﬁa\poorly
understood, problem-solving deficits appear to play a majo:\role in
adjustment in spite of an otherwise remarkable cognitive recbvéry.

Many of the initial post-injury.cognitive impairments dissipate as
the brain recovers and the patient 1earns”t§ compehsaté (Miller, 1979).
For instance, in the early phases of recovery, CHI aflults demoﬁstratev
deficits on standard intelligence teStS with thgit most serious
difficﬁlties occurring on performance items, regardless of the side of

the primary insult. Gradually,'their intellectual performance returned .
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to normal or to levels consistent with premorbid functioning (Mandleberg
& Brooks, 1975). Our ability to predict the recovery pattern and extent
of residual deficits, though, is inadeduate. The evidence supporting a
relationship between PTA, aiy index of diffuse damage which is considered
to be the crucial factor in determining the severity of the injury, and
long term cognitive recovery is inconsistent (e.g. Brooksbet al., 1980;
Mandleberg, 1976). Other injury factors such as duration of coma and
focal damage as well as persohal chacteristics such as age and education
are proving to,have no systematic aseociation with cognitive recovery
patterns (Brooks et al., 1980).

The concept of problem-solving has been proposed as a mediator
between intelligence, as defined by standard intelligence tests, and
competency level (Shaie, 1980), and is considered to be etucial in
intelligent adaptive behavior'(Das & Malloy, 198l). Furthermore,
Lproblem—solgingndeficits have been essociated with diffuse cerebral
damage resulting from c}OSed ﬁeed injurtes (Boll, 1981; Lezak, 1976).

- Other residual deficits connected to closed head injuries, such as poor
conceptration, inadequate attention, disturbed memory, and reduced

response speed, also have been identified as significant dimensions of

complex P-S (Schaie, 1980).

Clues to the missing link between P-S deficits and the ) -

readjustment pfocess of CHI adults were drawn from two distinct
inter-related orlentations to the study of cognition and

problem-solving. First, the.information processing approach to

V'BIebi solving has resulted in the deVelopment of laboratory type tasks

that provide detailed understanding of P-S skllls Secondly, within the

more applied orientation, the ability to effectively solve complex
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problems has been acclaimed as a significant charaéféristic o:fa A
éompetent and emotionally healthy person (D'Zurilla & Goldfrigd, 1971;
Phillips, 1978; Schaie, 1980). Due to more recent findings that
impersonal P-S instruments measure different abilities from
interper;onal P-S tasks, the definition 6f healthy adaptation ﬁas been
redefined by some to stress the development of effective interpersonal
P-S skxlls (Shure & Spivack, 1978). Thus, level of adjustment‘or .
adaptive functioning may be_more contingent upon ong's abilify to
effectively resolve problems of an interpersonal nature, probiems that

occur in everyday life events, than it is.to the more narroviy'aefined

laboratory type tasks involving spatial or verbal problem—solving that

‘do not have a persoﬁ“r'referent

Studies of metacognition offer another plausible link between

problem-solving and level of adjustment. Acéording to Brown (1978),

‘metacognition, the intelligent evaluation and control of ones actidn,

subsumes general P-S skills and is very much related to daily living.
Closed head injured adulfs may possess the necessary component ;ognitive
skiliﬁﬁ%o handle bgth impersonal and interpersonal Pfs situations but
lack the awareﬁess of when to use the skills or how to orchestrate‘?he
various subskills into an integrated strategy.

In order to increase our kpowledge of tﬁe,residual cognitive
deficits resultiﬁg from a severe closéd head injury; the presaent study
considered each of these perspectives in an‘in—depth éxamin;tion of a
group of closed head injured adults, their intellectual abilities, their
problem-solvin§ skills and awareness of the strategies they used, and
their level of adjvstment in the home; at work and in the community.

Most importantly, the study went beyond determining the nature of P-S

s
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deficits to explore the relationship of both impersonal and
interpersonal P-§ skills to the long term adjustment of CHI adults. A
sound ‘understanding of the relationship between residual cognitive
deficits and adjustment is crucial for improving assessment tools and
developing therapeutic and educational strategies. Thus, the following
hypotheses and research questions were generated.

&

Major Hypotheses

Although it was difficult to formulate specific hypotheses, due to

the exploratory nature of the.study, certain directions in results were

. specified.

1, It is e#pected the CQI adults will demonstrate deficiencies on the
two normed measures of problem-solving, Means-Ends Proglem Solving
Procedure and the Wisconsin Card Sorting Test, and that these
deficiencié§ will be relatively unassociated with FSIQ, vViQ, ané PIQ
from the WAIS-R by one year post injury.

2. It is anticipated that level of adjustment will covary with their

!
level of interpersonal P-S skills.x\

3. It is hypothesized that level of adjustment. will be unrelated to
ability to solve impersonal P-S taSks.
4. All measures of impefsqpal P-S whether verbal or nonverbal are
* . {

expected‘to be highly c;}related with each other but uncorrelated

with the measure of interpersonal P-S skill. . \

Research Questions

' These additional questions were addressed through ﬁﬁploratory

analyses to clarify the role various factors have in the long term



b

62

readjustment process, and in the recovery qf intellectual ability and

‘problem-solving skills following a closed head injury;

1. a) Is the relationship between impersonal P-§ and adjustment
different for a groupiotbprgficient impersonal cognitive
problem-solvers than for a group of inefficient impersonal
problem-solvers? |
b) Do high and low ability'impersonal problem-solvers differ in
their level of adjustment? | .

2. a) Does the relationship between interpersonal P-S skill end
adjustment change if the group is comprised of effective or

ineffective interpersonal problem-solvers?

b) Do effective and ineffective interpersonal problem—sol‘frs differ
in their level of adjustmenté | |

3. After one year post injury, does the length of time following the
injury continue to influence level of adjustment, impersonal:P—S
ability, and/pf interpersonal P-S skills? | )

4. Do fast oryslow iﬁpersonal problem-solv?rs differ in their level of
competency on impersoﬁal p-S tasks?

. 5, 1Is the location of impact or focal neuroloqic&f?bigns related to
edjustment level, impersenal P-S skills, and/or interpersonal P-S
ability?

.6. Does the nature of the injury, more specifically duration ot-coﬁa,A
length of PTR, and complications, influence the three variables;
adjustment, impersenal-P-s skills, and/or interpersonal P-S ability?

7. Do factors such as age and education :elate to level of adjustment,

' inpersonal pP-S sk;lls, and/or interpersonal P-S ability?

8. a) Do CHI adults demonstrate a significant discrepancy between their

&
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VIQ and PIQ on the WAIS-R by one year post injury?
b) Do CHI adults with diverse patterns on the WAIS-R differ
significantly in their level of adjustment, interpersonal P-S

skills, and/cr impersonal ability?

Descriptive Questions

. The remaining questions served as guidelines for the gqualitative
analyses so that the metacognitive ability of head injured adults could
be exéﬁined in detail.

1. Do CHI adults adopt an overall strategy on all or some of the P-S
tasks?

2. Are CHI aduits aware of the strategies t?ey employ to solve
impersonal and interpersonal P-S tasks?

3. What specific strategies did the CHI adults use on various P-S
tasks? What weré the demands placed on the component cognitive
skills by the chosen strategies?

4. Are‘P-S deficits and strategies common among individuals across
tasks or do they vary with individuals and thé specific type of

task?

B. Sample

Twenty-six‘subjects,'IQ males and 7 females who were between the

v

ages of 19 and 37 years at the time of their participation in the study,
weré selected from.the medical records at a local rehabilitation
hospital. Each subject was contacted by letter and then by telephone
after pérmissionbto do so was’giveﬁ by their personal physicians; The

subjects were between the ages of 17 and 34 years when they incurred a
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severe closed head injurygemem an acceleration-deceleration accident.
All subjects met the following three selection criteria. First, 1 to 6
years prior to this study, all the subjects had ﬂeen.iﬁvolved in a
vehicular or industrial accident involving a blunt head injury, where
their heads were thrust forward and then abruptly stopped. Second, the
force was sufficient to result in ;.coma lasting over 6 hours with
posttraumatic amnesia over 24 hours, as determined by the subjects'
medical records. PosttréﬁggiiE*amnesia of 24 hours fog'a severe injury
and over 1 week for a very severe inju;;; ;gwgge'gengrally acéepted
criteria for categorizing degree of brain injury (Jenﬁétt & Bohd, 1975).

A further selection criteria was that all subjects were residing within

the community, as opposed to a medical care centre at the time of their

»

involvement in the study. An effort was made to derive a represent;tive
sample by including both individuals who had incurred complicated
injuries (i.e. those with neurological focal signs and/or those having
had surgical in;ervention) anavpersons with uncomplicated injuriés.v

Precise group characteristics are reported in the results section.

g; Procedure
The prese;t research, which was a study of individual difféieﬁces o ,‘
within a group of CHI persons, employed correlational analyses té
determine the relationships amoﬁé the th:ee.viriablés-level of
,adjuﬁfment using the Ciiﬁégal‘Adjustment Iﬁdex and Bellis Adjustment
Inventory; immersonal P-S'ibility measurgg by Wisconsin Card Sorting
Test, Syllogistic Reasoniﬁg and Tower of Hane%g'anqbinferpérsonal P-S

skills using the Means-Ends Problem Solving Procedure. Data collection

x

was accomplished by individual assessments of the 26 subjects whq were
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given a participation fee. Each subject was administered the WAIS-R and
Bell's Adjustment Inventory. Four P-S tasks, described below, were given
accordlng to the instructions outlined in the appendices. At the
completion of each P-S task, the subject was asked to;describe his/her
-strategy. The 5 hours of testing was conducted in two sessions ﬁith One
15 minﬁte break during each occasion arranged at times convenient for

individual subjects. In order to formulate clinical impressions of

adjustment levels, a psychologist intervi each subject for 1 1/2

A hours and held a second 1 1/2 hour interview with tha subject's
significant other, such as a parent or spouse, at a time and place that
was convenient for the interviewee. The structured interviews focused on

' LY
the subjects’' and their significant others' Perception of the subjects'’
. ) : g

functioning at home, at work, and in the community.
D. Measures

Adjustment Measures

Clinical Adjustment Index. Since the adjustment difficulties of

CHI adults have érﬁven,to be multidimensional, affecting work, family,
and community involvement, the primary adjustment measpré chosen for the
Present .study also incorporated-a number of facets. Clinical assessment
‘by a traihed mental health practitioner is one of the most common and
well recognized methods of determining level of adjustment and mental
health. Dikmen and Reitan (1977) concluded that clinical insight needs
to be operationally defined, quantified, and subjected -to systematic
investigationvin order to increase understanding of the post traumatic

adjustment sequelae of head'injuries.



The first measure, then, was a newly devised Clinical Adjustment
Index (see Appendix A). This index is a 7 point likert-type scale
designed to rate a clinician's subjective_impressions-of a client's
ability to handle the demands of work,‘family, and social situations,
- The clinician derives three scores by comparing clinical impressions to
a set of scpring criteria in each category. The subscores were_combined
to provide an overall index of adjustment which uas~used in the /
statistical analyses. “

Scale development consisted of an initial draft based on Williams'
(1979) criteria of competence as well as clinical and theoretical e |
bknowledge of the adjustment difficulties confronting brain injured
persons and other clinical populations. The instrument then underwent
‘five separate revisions by five psychologists who had 2 to 20 years of
experience in assessment and psychotherapy with diverse clinical
populations. Each psychologist reviewed,rcriticized,tand‘made
suggestions regarding the instrument. Next, two psychologists were
trained to use the scale by rating five persogg usggg structured taped
interviews. They discussed any difference until . agreement was reached
The psyehologists then rated 14 unfamiliar clients with a variety of

\
ad;u:énent problems including,child custody disputes, vocetional

concﬁrns, and child abuse. These clients had been assessed by three-
psychplogists in private practice who had no knowledge of the scale at .
the time of the assessments. The ratings were besed on written
psychological reports that contained each client's history, psychometric
test results, and the assessing psychologist s conclusions. An 7
interrater reliability coefficient of .9 was.achieved by‘using a Pearson

Product'Moment Correlational analysis, This result compared favorably
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Qith those reported in other studies using a similar procedure (cf.

Bryant, Trower, Yardley, Urbieta & Letemendia, 1976).
a  In rhe present studf,‘theitwo trained psychologists rated each
subjecr on the scale after listening to an hour and half taped interview
with the subject and another taped interview with a significant other.
All the interviews had been conducted independently by éne other
psychologist using the structured interview format outlined in Appendix
G. Télensure‘cqnsistency among raters,; transcripts from a randoﬁ'sample
of 10 of the Zé-subjects and their significaﬁf other were rated by both
psych016gists. An,interrater reliability coefficient of .94 was'computed
using the Pearson Product Moment Correlation.

Bell S AdJustment Inventory. Bell's (1962) Ad)ustment

Inventory-Adult Form was used to assess the subject'’ s subjective
1mpressron of his/her own adJustment level (see Appendlx B). This \iﬁk
self-administered inventory consists of 160 itemS»to which the
respondent answers "Yes, No, Uncertain". The manual provides norms for
five levels of adjustment based on a representatlve sample of adults
. ranging in age from 20 to 50 years. The instrument has been wldely used
clinically, and in ‘research in order to drscrlminate between
well-adjusted and poorly-adjusted individuals. The test has prbven to be
R highly reliable with an Qdd-éven reliability coefficient of .94vfor the

total score and coefficients ranging between .91 to .81 for the five

sub—categorles (for revlews See'Buros, 1975). fhe measure used for

statistical purposes in the present study was the total adjustment

score. aAn overallbscore for adjuérment was calculated from the scores f ? ~
fdr fopr separare categories includihg home, health, social, and

emotional healrh.,Tha-bccﬁbational score was’not'inéludeé-as only 6 of

%
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26 subjects were employed.

Interpersonal P-S: Measure

Means~Ends Problem Solving Procedure. The Means-Ends‘Problem'

Solving Procedure (MEPS), a test devised to assess a person s ability to"

generate appropriate and effective means in order to achieve the desired”‘

A\

goal when contronted with a problem situation and an aroused need (Platt”'

& 5pivack, 1975a), served as the measure of interpersonal p-S skills
4 .

" (see Appendix C). With a psychiatric population,{the MEPS has been'shown A

to measuré a single underlying dimension (Platt & Spivack, 1975b), and

to have test-retest reliability coetticients ranging from «43.to 6&, d

with an odd-even coetficient oijaz (Platt & Spivack, 19753) Construct _

validity has been established by consistent tindings that a variety ot

psychiatric groups (Platt & Spivack, 1975a) and depnessed ugiversity

students (Gotlib & Asarnov, 19?9) possess less efticient real- lite P-S »J:»<rf5

%3
skills than their normal- peers.

_ The MEPS, a test comprised oﬁggeven hypothetical real life S
Situations, requires the respondent to complet%%?ach story by making a

'mfﬁdle‘tnat connects the beginning and the end. The subﬂects are asked

to make up the middle of the story by imagining t?e situation and theh '

they are to describe the actions that c?uld be used to | successtully

handle the situation. Answers were tape tecorded and then transcripts

ere independently scored by one of two trained raters- according to the i

i

criteria speCitied in the manual (Platt & Spivak, 1975a, Spivak, Shure & v‘

'Platt, 1981). The scoring system provided six scores: (a) number ot

relevant means, (b) number ot enumerations, (c). number of obstacles, (d){:-ff

4

total number of irrelevant means, no means, and no answers, (e) t“

pl

-
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relevanéy ratio (a/a+d), and (f) time. The total MEPS:score, which'

includes items (a), (c), and (f), was used in the statistical analyses
<5”$§a the remaining ‘scores were examined in the gqualitative ana1y5es. An
interrater reliability of 98 was derived by correlating the independent
assessments of the two raters on a random selection of 10 transcripts
The raw scores of the two raters were averaged when discrepancies
occurred. In order to objectively verify the presence of interpersonal
P-S defiCits, the group means for (a) and (e) were compared to the norms
pro ded in the manual.

For the purposeS»of the\qualitative analysis, the subjects nere
,,asked or reasons for choosing their solutions to stories 1, é, 3, 4,
and 5 after answering all questions. These stories were chosen- because
the responses of psychiatric patients and normals have proven to differ
'very significantly in‘their content (Platt & Spivack 1974). Thé
subjects responses and strategies from these five stories were scored
" . by both raters and compared to the existing literature on the follow1ng
dimenSions. (a) logical rationale (Platt et al., 1975), (b) elements of
introspection prior to aking action Platt & Spivack, 1974), and (c)

f content categories (P att & Spivack, 1974, 1975a).
P A A

;gpersonal ggggitiVe P-S Measures

- Wisconsin Card Sortiﬁg Test. The Wisconsin ‘Card Sorting Test

d(WCST), developed by Berg (1948) to assess "abstract behavior" and

-

"shift of set", was one measure oﬁ impersonal cognitive P-S (see , \\\\\

Appendix D). The WCST is considered to be a complex P- S measure
involving the ability to form concepts based on respOnse feedback, to

maintain response sets, and to shift sets (Lezak, 1976). It has'the

€
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advantage of being scored objectively and providing quantitative results
(Heaton, 1981; Milner, 1963), while also being amenable to qualitative
anal&sis as sources of difficulty can be identified (Befg, 1948; Heaton,
1981). Furthermore, it has been used exfensively'in clinical practise as
a measure of P-S ability (Hééton, 1981; King & Snow, 1981)'ana in
rasearch where it has proven able to discriminate between brain damaged
. and nonbrain damaged persons (Heaton, 1981; King & Snow, 1981) aﬁdw
between frontal and nonfrohtal tocalvbraih injuries (Heaton, 1981;"'T
Milner, 1965; Robinson et al., 1980) but unable to distinguish between
focal frontal lesions and diffuse‘cerebral injury (Heaton, 1981;
Robinson et al., 19805.

The WCST cénsists of four stimulus cardsvwhose figures differ in
color, form, and number of elements (a red triangle, two green Qtars,
thrge yellow crosses, four 51u§ circles). The subject'is required to
sort 128 responsé cards which vary on the three dimensions into
categories based on feedback_reéarding correctness of choice. Once the
subject achieves 10 consecutive correct choices, the category changes
without warning, in the present stugy; the subject cogtinuéd'to sort -
unéilAall 128 cards were used (King & Snow, 19815 rathef than Milne?'s
(1963) method of diécontinuing after the completién of six categories.
The former methodvenabled a broader range of péssible scorés. In order
to maintain stapdardization,,the 1nstructions and scoring érocgdures'by
Heaton (1981) w!ere followed (see Appendix D). For the main_pstati;tiéal
anélyéis, the measure usegbwas‘thextotal number of errors. The number-of |

errors was calculated for each category and added @ver the total number

of categories to constitue the total number of errors.



For the purposes of the quantitative analysis, a number of other

measures from the WCST were derived. Presence of a cognitive P-S deficit

-~

was assessed by'comparing‘subjects' scores with two cut-off scores. A

deficit was- indicated by a perseverative response score of greater than

18 and a perseverative error score greater than 13 (Heaton, 1981).

Perseverative responses were determined by using Heaton's definition

since it permits greater diagnostic accuracy.
"A perseverative response is\ﬁetined as one that would have been
correct in the previous stage ... The first exception to this
definition of perseveration is that it is also possible for the
patient to make perseverative responses before he/she has
completed one category. Once the patient has made the first:
incorrect unambiguous response in stage one, that sorting
principle will be .the one to which he/she can perseverate to ln
the first stage.

Our second exception to the traditional .scoring of
perseveration is rather complicated. It is possible for the
"perseverated-to" principle to change within a single stage of
the test if the patient makes three unambiguous incorrect

matches in succession according to another pringiple ..."
(Heaton, 1981, p. 22).

As all perseverative responses are not errors, perseverative !
errors are considered to be those perseverative responses that are also
errors and the score for nonperseverative errors was determinéd by
subtracting total number of(perseverative errors f;om total number of
errors scored on the test. Using Heaton's scoring procedure the »
following major scores were calculated: total number of errors, total
number of correct responsg§4’numbe:_of categories, perseverative
responses, perseverative errors, and nonberse#eréiive erfors. Five more
descriptive WCST measures wére,also_computed: percent of perseverative
. errors, two scores of conceptual ability, failureito maintain set score,
and finally Heatéﬁ's "iéarniné to learn" score. Furthermore, the

response pattern represented by their sorting decision and the time

taken to complete the task were recorded. At the completion of the task,

¥
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each subject was asked to explain tne purpose of tne task, to‘state the
rules or strategies they were applying, and to describe what the
examiner was doing. Their comments and response pattern permitted a
descriptive comparison between their cognitive P-S capabilflties and

. Berg' s (1948) proficiency levels.

Tower- of Hanoi The Tower of Hanoi puzzle (see Appendix B), which o
requires the person to- reconstruct a pyramid of graduated sized disks by
moving one at a time.to one ot fhe\gwo alternative positions without

. . \\\
ever placing a disk on top of one smaller than itself, functioned as a

~_ .
second measure of impersonal cognitive P-§. This ta\k\has been used
widely in general P-§ research and in studies examining a va;ie\y\ot
components of the P-S process (Simon! 1975). The problem can be solved b
by four major'strategies tnat pPlace differing demands on perceptual
processes, as well as long-term and short-term memory (Simon, 1975). The
minimum number of moves for a solution is 2 -1, where n is the number of
disks. In the present study, the three, four and five disk problens
which require a minimum of 53 moves were used, and the total number of
moves for the three problems was the measure.‘ ‘

For the qualitative analysis, the exact sequence ofﬁresponses was
recorded. The time to complete the entire task was also calculated Each
subject was asked to describe his/her strategy. This information allowed
for examination and comparisons of individual profiles within the group.

xllogisti soning. A Syllogistic Reasoning task served as a
measure of verbal impersonal P-S skills (see Appendix F). A syllogism
consists of two Premises or statements which describe a relationship

between three terms. The information must be combined to determine it

the conclusion about the non—adjacent terms is logical (Sternberg,
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1979). For example, Mary is taller than Sué; Sue is taller than Joan;
Conclusion: Mary is taller than Joan. This well-recognized compléx P-S
task (Heemsbergen, 1980; Quinton & Fellows, 1975; Vinacke, 1974) is one
of the most systematically studied‘reasoning tasks in psychology
(Sternberg & Turner, l§78).,Considerab1e reseafch has focused on
determining the nested subskills and strafegies used in solving the
three-term series problem (Sternberg & Turner, 1978). Furthermore,
syllogistic ?easdning tasks have been uéed'as a measure of transitive
inferences in such diverse research areas as éifferentiql, cognitive,
and developmental psychology (Sternbe:é, 1980). According to Sternberg
(1979), syllogistic reasoning is an excellent t;sk to study the nature
of mental abilities as péitormance is quantifiable; reliébility
coefficients across item types and across subjects have been found to
consistently exceed .90, and the task has been demonstrated‘to possess
construct and empirical vélidity} Furthermore, Vinacke (1974) stated
that syllogistic reasoning requires fourtgeneral processes:
determination- of the reqﬁirements, information collection, evaluation of
information, and verification o!g%h; conclusion. These prbcesses afe
quite similar to those considered to be involved in pP-§ from the
information pfocessing and¢appl£ed perspectives. Also, a syllogistic

reasoning task proved sensitive to the disruption of verbal P-S skills

kof a small group of right hemispheric patients with no apparent

linguistic difficulties (Caramazza et al., 1976). The P-S skills

required to successfully complete syllogisms are judged to be neceésary
for numerous comparisons and decisions made in everyday life (Sternberg,
f§80). La§tly, syllogistic reasoning sharédfa verba; component with the

interpersonal task used in the fresent study. The use of ‘a verbal

-




impersonal and interpersonal tasks allowed for an examination of ‘the

issue of whether the verbal or nonverbal nature of these.tasks'is the
. I
factor that accounts for differences in performance 1eve1S’raxher than

°

differences in the component P-S skills. -

oA
A»)

The actual test used in the current study was developed by

HeemsberJen (1980) based on Sternberg 5 (1979) 32 categorical syllogisms rf

[RETN

and Hunter's (1957) four basic premise structures. The subject is given

two-premises and the conclusion and then specifies if the conclusion has

been logically derived fromuthe premise.by circling “ True or'Felse."
The first prob%em set containg}eioht items that are_presented in their
natural or isotropic order (cf. previous example). Idotropic order means
that the two linked preoises contain the.saoearelation aaduthat the lasr
term of the first premise is che £irsr term of the second premise
(Hunter,(1957); In order to restructure the probleo to its isotropic
form, the second probiem set r;qoires reordering of the preﬁises (e.g.,
Susan is taller than Ann, Jane is taller éﬁan Su;an-to—Jane is taller

%m»” .
Susan, Susan is taller than Ann) The third Setasﬁecities the relation

by using opposite adjectives such as taller and shorter and therefore
involves a conversion (e.g., Ann is taller -than Alice; Susan is shorter.
than Alice-to-Ann is taller than Alice; Alice is taller than Susan). Th

last problem requires both a conversion of the adjectives and a -

reordering of the premises (e.g.,‘Peggy is taller than Susan; Peggy ia%f

shorter than Becky—to—Pquy is taller than Susan, Becky is

Peggy—then-Becky is taller than Peggy, Peggy is taller t.i‘? B ‘?he
problem sets were administered in sequence from simplest colﬁoft 9
difficult in order to facilitate the sobjects developing an effective
strategy and to promote awaréness of‘the'oeed for revisions in

P
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strategies. The measure for the main statistical analysis was the toéal
errors on all four sheets. L
For the purposes of the qualitative analysis, the time per sheet, . <%ﬁ
total time, and errors per sheet were computed. After completing each
sheet, the subjects were asked to explain their strategy and at the end
of the overall task to specify which strateqy they considered the most
effective. This information allowed for a comparison with Quinton and
Fellows' (1975) major strateqies, thinklng and perceptual. Also,
recording of their strategies helped determine if CHI adults use the
variations within the major stategies and change their reliance on
certain strategies as the demands of the task vary.
g2

)
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IV. ResultS'and Discussion

Y

A. Group Characteristics and Test Performance

Analyses ot-the_demographicldata substantiated thatkall 2;
suhjects had incurred their injuries 1 to 6 years prior to their
assessment with the majority falling within a time frame of 2 years 1
‘ month to 4 years O months. Twenty-two subjects had been involved in
motor vehicle actidents, 3 subjects had fallen in industrial or
recreational mishapé, Fnd the reﬁainingisubject had his head struck by a-
large moving blunt object. Determining the exact length of their coma
and PTA proved‘impossible due te incomplete medical records. Estimetes
of both coma and PTA were based on the accountslﬁrovided'by ramilf
members and/or theaknjured person as well as the medical records. The -
length of coma varied from 1 to 49 days while PTA ranged rrom
approximately 1 to 62 days. The medical records indicafed thet{lZ
subjects had right-siged damages, 7 subjects exhibited signs orlleft
focal damage; and 4 subjects had no focal signs. The remaining 3
- subjects were described as receiving bilateral frontal injuries without
‘focal signs The medical records indicated that 10 of the 26 subjects .
had definite frental lobe involvement but the evidencevwas inconclusive
for the othef 16 subjects. Nineteen subjects were considered to have
\‘complicated injuries since they demonstrated focal signs or had su:gical
intervention while 7 subjects incnrred uncomplicated injuries.

Overall, the group proved relatively well educated withoonly thpiz_
oldest subjects having quit school’at thehcompletion of‘grade 8. Six
‘other subjects left school at'the end of grade 10. Another 9 subjects
completed either grade 11 or 12 and 3 more received their grade 12

e
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matriculation. Apprenticeship prbgraﬁs had been successfully undertaken
by 5 subjects prior to their accidgnts. Six subjects possessed some
college or university, although of these, only 1 subject graduated from
university and another finished 1 year of college post-trauma.

Although the majority had a skilled trade or profession, only 6 or
23% of the subjects were gainfully employed at the time of their
participation in this study. Of these 6 subjects, 1 person terminated
within weeks of his interview for inadequate work performance, a §econd‘
was dependehﬁ on iriends in order éb fulfill his commitments, and a
third was only holding doyn part-time temporary work. Therefore, only 3
or 12%>could be considered as achieving regular and ongoin;‘full-time Y
employment with 2 of these 3 subjecfs having %Hfﬁeredﬁthe 1éast severe
injuries. Two of the female subjects were tuli:time homemakers but one -
needed supervision to care for her children énd to complete pdusehbld 7
responsibilities. Eleven or 42% were not employed nor was there. any
indication of them obtéiﬁing employment in the near future. Furthermore, ,
th;s subgrdqp was not involved %P any type of educational,'traininé or
therapeutic program. Fogf other squgcts wéreAactively involved in
educational programs, y}th 1 woman in the process of failing her coursé
at a local community collegé, another neéding to repeat one of his two
2pgradin§,courses; and a third unable to settle into the program. The
remaining student appeéred to be doing satisfactori;y in his computef
‘programming course for the physiéaily handicapped but he wondered if‘he
' might bé aéﬁed to leave be;ause.oféa p§or attitude towa;d being with the
ihandicappéd: 6ne suhject was immersed in an intenSive physicél therapy
program. Two 6thers had just commenced a life skills program but 1 g?&

subject had already experienced significant problems.
: cant

"I e
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At the time of the interview, 6 subjects were married and 1 was
maintaining a long term common-law relationship. One or both partners
from six of the relationships acknowledged serious conflicts or
disappointments in their marriage. Only one marriage was described by

both partners as stable and satisfying. Three of the“married\subjects

¢

did so after the accident. Of ‘hese three marriages, one marriage failed .

within the first year, the second le separated but were attempting a
reconciliation, and a third_couple had discussed separation. nnother 6?
subjects were «divorced or separated at the time of the interview and

only one separation occﬁrred.prior to the accident. The other § subjects

experienced marriage  breakdown after their accident but 4 ot these
.—/\M

T couples adnz\ted substantial/gg;ital conflict before the trauma. As a

result of the accident one young woman was widpwed The remaining 12 or

45% were single at the time of their accidents and have remained so.

_Their histories illustrated that none of these goung persons have been

B

involved in an intimate relationship since their accident and only 5

Asubjects trying to actively pursue an intimate relationship byedating. -1

3 Alcohol or drug problems that originated prior to the accident )

® .

were reported by 4 subjects. mhfee would now be considered occasional

binge drinkers w}x@ had n»_“ 0

‘(a

episode in well over a week prior to
their participation and the other had not.drank heavily for several
years. None of these were judged chronic and heavy enough drinkers to

have their drinking interfere with their performance. Reports trom ‘

_ subjects indicated that symptoms of alcoholism at times were conrused

-

with the ougcome ot severe brain damage.
L

Review of their life histories 'SUggested that only 3 subjects

appearedEto be functioning reasonably well in one of the three ma jor

*
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life spheres. Only 1 subjeét seemed to be doing well at home, work and

-

socially. Another appeared to be functioning satisfactorily at work, and

adequately socially but enperiencing marital problems. The third was
‘coping With her clerical poeition‘but feeliﬂé'quite lonely socially and
desperately searching for an intimate relationship.

The adjustment level for each subject»was assessed by one of two
psychologists using tne Clinical Judgement Index which measures leGEI of
adjustment at work, home, and socially.(X = 8.1, sd = 2.9). The total
"scoree%n_this scale can range from 3 to 21 with an average adjusted

, .

‘person expected to achieve a minimum score of 12, only 2 of the 26

subjects were judged to be at the average adjustment level and. another 3

subjects were placed within the ‘low average adjustment category Twelve

subjects were rated as poorly adjusted and the remaining 9 were °
considered to be very poorly_adjusted. The high first order correlationS\

¢

which ranged from .79 to .94 among the three Subscales of Clinical
fAdiustment Index illustrated jpat ad justment ditficultles tended to
occur ln all three major life areas for this groep. on qhe whole, the
‘group perceived themselves as better adjuSted than the psYchologists
_assessed them Total Scores trom the Bell's Ad]ustment Inventory (X =
33.2, Sd ='17.3) placed 1 person in the excellent categoryY, 7 in the
high average range and 9 in average adjustment category. Two subjdbts
viewed their adjustment as unsatisfactory while 7 subjects ended up in
the very unsatisfartotry category.

Basic intellectual ability was measured bf adminiatering'the full
WAIS-R. The mean FSIQ for this closed head. injured sample proved to be

approxi mately nine IQ points below the average for the WAIS—R

standardized sampie (R = 90.7, Sd = 12). Eleven or 42% of the sample




) sxgnificant (15 FSIQ points) discrepancy between their VvIQ and PIQ in

" deviation of 3.9, o ’ s

80

achieved scores in the average to:above average IQ range. The dull
normal'subgroup consisted of 10 subjects or 38%. The performance of 4‘of
the remaining subjects yielded them ‘scores in the borderline mentally )
¢deficient category, while the last subject proved to be functioning on
the border of retarded to borderline mentally deficient category. By 1
year past injury, only 4 subjects, .3 subjects who had right end l

subject who had left focal "damage, demonstrated a stetistically

favour of a higher VIQ. Two individuals who had no tocal,signs.bad PIQ

_ scores that were approximately 15 IQ points above their VIQ scores. Not

one subject had'a discrepancy greater than 20 IQ boints in either
direction. Overall 20 or 77% of subjects possessed no significant
differences between their performance and verbal scores. L v

A Quantitative deficits in problem—solving skills were derived t)
the scores on the two normed p-s tasksy the MEPS (X = 8.6, Sd_- 6. 5) pnd
the WCST (X = 42.8, 54 = 22.7). Using the MEPS norms (Platt & Spivak,\
1975a), 9 subjects or 35% of the group were categorized as possessing

normal 1nterpersonal P-S skills while 17 subjects or 65% demonstrated

' deficiencies Us1ng Heaton's (1981) cutoff scores of 18 perseverative ‘ o
_responses on the WCST, 10 subjects or 38% were classified as normal
' whiler62%'weresfound%tofbe in the brain damaged category, Only»S

-irsubjects or roughly'ZO%‘were blaced in the normal range on'both clinical

.measures. The mean score on the ower of Hanoi, a research instrument,

‘fwas 127 04 moves (sd = 42. 1), even though the task can be completed in

»53 moves. The group s performance on ‘the 5yllogistic Reasoning Task, the j

second research instrument, resulted in a mean of 9 77 and standard
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B. Main Analysis . Ly

Procedure and Predictions In order to simultaneously assess the -
'relationships among the six measures, a canonical correlation,was
performed. The one set of criterion variables were the scores derived
from the two measures of adjustment The second set of predictor.
variables included the total score from the MEPS as the measure of
interpersonal P—S skill and the scores assessed from the three
iimpersonal cognitive P-5 tasks._Individual*correlations, both with and':
nwithout‘the etfects of IQ part}alled out,-were‘also computedf////i

COntingency tables vere used to visually demonstrate each significant

relationship derived from the preceding analyses.
Moderate to high correlations between the»two measures or

adjustment, the Clinical Adjustment Index and Bell's Adjustment

PRE

Inventory, and the measure of interpersonal P-S skills from the MEPS ‘Q"
vere anticipated. The three measures of imp;rsonal ‘P-3, the Tower of :
' Hanoi WCST and Syllogistic Reasoning, were expected to be positively
correlated amongst themselves.tRandom relationships, demonstrated by e
. zero to low correlations, were predicted among the two indices of L
adjustment and the three measures of impersonal P-S. Finally,

’.nonSignificant correlations among the scores for the interperson?I and -

impersonal . P—S tasks were anticipated . - :
, . ' : ; ]
ﬁ .

e ) _ :
C., Finding ) L - , e e, o

. S ; ;. - \
* The analysis produced a moderate canonical correlation, based on

the best\weighting system, that approaches but does not reach

[ significance (Rc= 62, p—.lZ, See Table 1) vThus ‘theré was no' significant

: ! \
: ,relationship betueen ad;ustment, as measured by a linear combination ot




the two criterion variables, and a linear combination of the four

problem solving measures. - o - ; e ;f“:;ft'if‘l:; fi{”ﬁﬂflity

.The two criterion variables were Selected beSed on the assumption f;fhﬂ

- that the two measures would be highly correlated Selr-assessed o

adjustment (Bells Adjustment Inventory) and clinically essE:eed ‘ ‘
adjustment (Clinical Adgustment Index) were seen es assossihg two 5
»‘aspects of the construct,. adjustment. Although there nas e slight |

tendency for some of those subjects uhom obtained a hiqher reting o£

| adjﬁsthent—by the clinicians to also View themselves as better adjuttod

.~\

by. scoring low on the Bells, the correlation b@tween the two meesures, ju-'” s

1-‘

i .
'ﬂ“ '

may be 1ar9ely unrelated to assessment of adj stment by ﬂ!ntal:fli"ﬁ
care profestionals. ‘v L “T '. “ ‘v, | | |
Due to the nonsignificant re1ationship Letyeen the two criterion '7f; ;57§§5§
uvariables, a multiple correlation with the Bells as the soliycritﬁrion 2 .
_jvafiable was pertormed and then the procedure was repeeted lth‘th, :

Clinical Adjustment Index as the only criterion veriable- T

| 2 dihinaan
highest individuel correlation with the criterion verieblo-end_the

remaining variables are entered in order besed on thelr ?l:tiel Sl

;ecorrelation with the criterioq\ige., a!tﬂr the ettects ot thJﬁ
" var'iables alr“eady in the equation are ramvea. L




As was expected, the overall multiple correlation wasb Cod
nOnsignificant (Rm— 35, F=.75, p=.57, see Table 3) when the Bells was
used as the single criterion variable. This finding indicates that for
CHI edults there is no reletienshiﬁ‘between self-perceptions of
adjustment and the iinear compination of the four measures of
problem-solving. Theréfore,—Bellfe Adﬁustment Inventorf has been
eliminated from further discussion in the resuits. |

with tne Clinical AdjustFent Index as the crite;ion variableL the
analysis produced an overall multiple correlation of .57 (F=2. 5, p—.07)

which represents approximately 32% of the variance ‘in the criterion

-

H*\variable (see Table 4 accounted for by the combined predictor

-

variables. In order to verify which of the predictor vaxiables added the
statistically significant portion to the variance, the regressicn
analysis was conducted that,iimited‘the inclusion of the predictcrs to
those.that make a significanticontribution to tne shared variance at the
95% level when combined with the other predictors..sillogiétic Reasoning
was entered first since it has the highest first order cotrelatien with

Clinical Adjustment (r=-.51, p<.0l, see Table 2) and accounted for 26%

of the shared variance. The predictor variable, Syllogistic Reasoningu‘ .

also proved to be significantly correlated with the other three
predictor variables (see Table 2). When predictor variables a}e highly
correlated, they tend to account for the same variance in the criterion

rather than predicting new components which reduces the’ chances of their
\ .

¢

~t\\g82t;:buting in a significant manner to predicting the criterien. This
Wiy

und to be the case in the present analysis as the contribution of
. -

the three\ﬁredictor variables to the variance in the criterion variable

was nonsignificaﬁt\\
-
.

N

~
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First Order Correlations To further. understand of the

relationships among the variables, the individual correiations were
examined (see Taﬁlé 2). As stated earlier, a moderate to high
correlation between adjustment apd interpersonal P-S skill was

g v
anticipated. Although thewmagnitude of the relationéhip was less than
'hypothesized; the anaiysis determined thg expected-significant
correlation bétween the two ﬁeasures (r=.40, p=.02). As predicted, the
three measures of impersonal P-S ;kills, the Tower of Aanoi, WCST, @Qg
Syllobistig Reaaniné, were significantly and Sgsitively intercorrelated
Qsee Table 2). Next, random relationships demonstrated’byﬁzéro to low
correlations, were expected between the indices of adjustment and the
three measures of ihpersonal P-S, and between the scores for the
interpersonaliand imperéonal P-5 tasks. However, the inte;dorrelations
only partially confirmed these expectations. Syllogistic Reasoning, one
of the impersonal P-S measufes} was found to have the highest-
correlation with the Clinical Adjustment Index (r=-.51, p<.0l) ;athef
than the interpersonal P-S measure, the MEPS, Contrary to expectations,

a@yllogistic Reasoning proved to be significantly related to the MEPS

(r=-.44, p=.01). As was anticipated, the correlations'between each of

&

the other two measures of impersonal P-S and Clinical Adjustment were
_nonsignificant and as well they proved to be unrelated to the MEPS.
The“init;al resulté sugéested that for CHI adults, level of
adjustmént is partly related to their cognitive P-S skill. The pattern
of intercorrelations showed that adjustment may be related to a
combinaﬁiqn of in%erpersqnal and impersonal P-S skill rather thankjusf
interpersonal PjS as stated in earliér research. Furthermori and again,.8

: _ , \
in contradiction to previous research, interpersonal P-S and impersonal



p-S skills do not seem to be two completely independent’cognitive skills
but rather share some common skill diMensions. The verbal intellectual
nature of Syllogistic Reasoning' and the MEPS is one common aspect which
may have produced aJSigniticant correlation between the two ‘The venoal
component was absent in the other P-S tasks that were not correlated

,. With the MEPS. |

. First Order Correlations Wlth the Effects of IQ Partialled Out The

intercorrelation matrix of all variables including Verbal IQ (VIQ),
,Performance IQ (PIQ), and Full Scale IQ (FSIQ), indices of the WAIS -R,
demonstrated that intellectual ability is a crucial factor for this |
patient group Each index proved to be highly correlated with Clinical 8-
Adjustment and all four predictor variables (Table 5)

In order to better understand the influence that ?SIQ‘is exerting
on the relationship between adjustment and P-S snill, a partial
correlation was conducted to remove the effects of 1Q from all
individual correlations; The outcome of this procedure was to change the
pattern of intércorrelations substantially (see Table 6). The criterion
variable was no longer'significantly‘correlated with anf of the
predictor variables although the correlation between the Clinical.
Adjustment Index and QCST was approaching significance (r=.31, p=.07).
Syllogistic Reasoqing, uhich previously had the highest first order
correlation with,Clinical hdjustment, was reduced to a near zero i

correlation (r=.008, p=.49). In fact, it had the lowest correlation with

Clinical Adjustment This finding suggests that Syllogistic Reasoning

was the second best measure of general intellectual ability after the Vé h

WAIS-R. The correlation of the MEPS with the Clinical Adjustment Index

‘also declined to near zero, indicating that the original correlation

85



86

could be considered as being based on lntellectual ablllty

Removal of the effects of FSIQ also resulted in the eliminatlon of
the sxgnlfxcant correlatlons among the three impersonal P—s tasks (see
Table 6). All three measures appear to tap general intnllectual ability
rather than share common P-S eomponents The signlflcant relationshlp
between the two verbal P-S measures also disappeared, suggest;ng'that a
third variable, generallintelleotual agllityf was the basis for that.
relationship. s | ..’t | :

To further‘clarify.thebrole of IQ, the mﬁltiple correlatlon, using
Clinical Adjustment as‘the criterion variable, was repeated with FSIQ
added as the.flfth predictor varlabl;>fseeiTable 7). Theeinclusionrof;IQ
substantially-ihdfbased the ogerall multiple oorrelation to .13 (F54;57,
p<.0l), accounting forlSS% of;thelvariance in the criterion variable. .
Full Scale IQ, since it had the highest correlation with Clinical
Adjustment, was entered first and accounted for 47% of the variance
(Rm=.7, F=23.1 p<.01). The remaining four predlctors falled to meet the
crlterlon for inclusion which indicates their contrlbutlon to - the shared

\
variance in the criterion variable is nonsignificant in the,context of .

FSIQ.
General 1ntellectual ability proved to be the best sxngle
predlctor of adJustment for thls CHI group whose FSIQ ranged from 68 to

P -5 $kill, whether interpersonal and impersonal in nature, adds little

113 tx = 90.7, Sd = 12)\ Furthermore, it appears that knowledge of thelr“-‘
to our ablllty to predict their level of adjustment once their o \
intejlectual ablllty is established. All P-S measures proved to. be Q/d

51gn1f1cantly correlated to FSIQ when IQ level was not restrlcted Once -

the effect of FSIQ was removed, the P-S tasks dld not adequately :



®

Qo

differentiate members of this group. This does. not mean ‘that if 10 range

14

was restricted the predicted relationships might not: yet materialize but

{

does indicate that in a clinical setting where intellectual ability is

naturally free to vary, the P-S measures appear to have limited

prognostic value at this time. _

Removal ot Lower 1Q S j s The current sample was representativs

of a clinical population of CHI adults. ‘Hence, there were no

restrictions placed on participants regarding their basic intellectual

ability. However, lt was apparent that there existed an extreme subgroup

whose IQ level was assessed as falling in the borderline to mentally

defiCient range. These individuals may be unduly 1nf1uencing the '

4

relationships under exploration by over stressing the role of

intellectual ablllty. For these subjects, IQ level. may be a far greater

factor in both adjustment and p-s capacity than tor those with more
average intellectual ability. Individuals with below average
1ntelligence will perform,very poorly on the majority of cognitive tasks
and probably exhibit reduced- ability to cope with complex demands of

daily living. Therefore 5 subjects with the lowest FSIQ were eliminated,

. reducing the sample to 21 subJects whose FSIQ ranged from 81 to 113

(X=94, sd=10. 4). The series of correlational analyses was then
recalculated without this extreme subgroup

" The new- multiple correlation with Clinical Adjustment as the sole
criterion variable and the four P-S measures as the predictor variables
resulted in a substantially higher overall @pltiple correlation (Rm=, 81,
F-7 5, p<.0l, see Table 8). The combined predictor variables now
accounted for approximately 65% of the variance in the criterion which

represents a substantial increase over the 32% that was accounted for

.
B,
Tyl
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originally. Syllogistic Reasoning continued to have the highest
individual correlation with the criterion (r=-.78, p<.0l, see Table 9).
The magnitude of the individual‘correlations of the remaining predictor

variables decreased slightly. The MEPS still had the second largest

~correlation (r=.39,4p=.04), the Tower of ‘Hanoi came next (r=-.14, p=.27)
' ¥ . : .

and the WCST had a near zero correlation (r=.02, p=.46).

The regression analysigivwhich limits the inclusion of the

L N ) ‘ . v- ) ) ) . !
predictors 38 those that@ﬁake a significant contribution to the variance

in th@ criterion variable, entered 5yllogisuti<ykﬁsoning first as it had
the highest indiv1dual correlation cThe use of the multiple correlation
;x\

only resulted in a gain of 03 over the first order correlation between
adjustment and Syllogistic Reasoning. Once again the three remaining
predictors failed to meet‘the criterion for 1ncluSion indicating that
their contributions: are nonsignificant. Removal of the subgroup with low
intellectual ability substantially increased the magnitude of the
correlations indicating’that the low IQ of the entreme group had .
oreViously been suppressing the multiple correlation. However, the
pattern of the:correlations between each predictor variable and‘the
criterion variable and the relative,contribution of.each to the variance
in the criterion variable remained_virtually theVsametr

The multiple correlation with FSIQ as the flfth predictor variable

was then repeated. The overall multiple correlation was once again *

strengthened (Rm=.87, F=9.7, p<.0l) and now over 76% of the variance’in

the‘criterion variable was accounted for by the combined predictors (see%

b, Table 10). The one notable change was that Syllogistic Reasoning had ‘a

marginally higher individual correlation with clinical adjustmentk

£

(r=~.78) than FSIQ (r=.74). Therefore, the regression analysis entered
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' Syllogistic*Reasoning first and the other four predictor variables

failed to meet the criterion for inclusion. As Syllogistic Reasoning and
o , ' | . o
'FSIQ still do not add separate components to the variance in the

N «
crlterlon variable, it Spp.ars that 'general intellectual ability remains

the major factor in predicting long term adjustment.
The intluenfe of the extreme low IQ was apparent-in the changes in
_the individual intercorrelations among all the variables (see Table 9).

Syllogistic Redsoning (r=-.78, p<.0l) and the MEPS (r=.39, p=.04)

continued to be significantly related to Clinical Adjustment but the two

predictor variables were no longer signiticantly correlated with each
other. (r=-.27, p=.12). The correlatlon among the Qhree impersonal P S
. tasks became nonsignlticant 1ndicating that the low IQ subgroup had been
unduly lnfluenclng ?hem. Full Scale 1Q was found to be still playing a

crucial role as the Clinical Judgement Index - (r= 74, p<. 01), the MEPS

(r=, 5, p<. 01), Syllogistic Reasonlng (r=f.6 p< 01), and Towér of Hanoi *

(r=0. 36, p=.05) proved to be 51gni£icantly correlated with PSIQ. The
exceptlon was the WCST (r=-, 26, p=.13). The removal of the lower IQ
group reduced the correlatron/between PSIQ and Sylloglstic Reasoning
from ~-.74 to -.60 but the moderate correlation demonstrated that t:;y
continue to be related to a substantlal degree. |

The partial correlation which controlled for FSIQ resulted in the

cerielation between the interpersonal P-S measure, the MEPs,_and the .-

lenical Adjustment Index dropping to near zero_(r=.02,_p§.47,'5ee Table

11). The relationship between these two variables appears to be an -
artifact of their relationship with intellectual ability. On the other
hand, Syllogiééic Reasoning coéntinued to be significantly related to

Clinical Adjustment (r=-.62, p<.0l). As well, the correlation between

o .

[,
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the Clinical Adjustment Index and WCST was found to be approaching

i significance (r=.33, p=.08). These two impersonal P-S tasks appear to

e

’ have some components that relate to adjustment and are relatlvely

independent of FSIQ and each other (r=.05, p=.4).
Although Syllogistic Réasoning and, to a lesser degree, the WCST

\
Seem to possess independent components that relate to the adjustment of

CHI adults, the regression technique for obtaining a nglniple
correlation demonstrated that these components do nof/contribute"
significantly to our ability to predict adjustment. Overall, the

analysis showed that intellectual ability, as best measured by the

vWAIS—R, is the major factor in predlcting long term adjustment for CHI

adults (see Table 12). The results do suggest that, with further
development the two impersonal P-S tasks may add to clinicians'
understanding‘of>iong term adjustment beyond what is gleamed from a

general intellectual assessment.

D. Major Hypotheses - - i o
Hypothesis 1 It was expected that the CHI adults would demonstrate

- deficiencies on the two normed measures of problem-solving, MEPS and

WCST,»andfthese deficiencies would be relatively unassoc1ated with FSIQ,

’ix t
VIQ, and PIQ derived from the WAIS- R by one .year post injury.

3

FIND IN§ The first halfké; the hypothesis was confirmed as the vast

vmajority df CHI adults did demonstrat’s deflciencies on one or both of

” &

‘the normed P-§ measures. These two tasks, the MEPS and WCST, provxded

norms and cutoff scores SO that the presence or absence of P-S deficits

could be determined. U51ng the MEPs norms (Platt & Spivack, 19753), 9 .,

subjects or 35% of the group were categorized as possessing normal



'& o » 0
' ) . o v:) . . » ' .
‘interpérsonal P-g skills whiﬁ; 17 ér.%s% fell below the norms. Using
Heaton's (1981) cutoff score of lelperseverative responses on WCST,,lo | &
subjécts or 38% were classified as{normal while 62% were tphnd to be
brain damaged Only 5 or roughly 20% wrre placed in normal range on both
measures. A |

The data failed to confirm the second part of the hypothesis, even
when those individuals nith below normal 1Q were\eliminateo,trom:the
sample (see Table 9). With the exception of WCST,'all the P—S measures |
were signiticantly related to FSIQ anh‘PIQ In general, the P-S tasks
assoc1ations w1th VIQ were more variable. The verbal interpersonal
measure, the MEPS, . was moderately correlated with VIQ (r- 52, p< 01) and
also significantly related to PIQ (r=.39, p= 04) The Tower of Hanoi was
not significantly correlated with VIQ, 5yllogisti§7Reasoning, the verbal
bimpersonal P-s task, proved to have a higher correlation with PIQ
(r5<.83, p<.01) than VIQ (r=.45, p=.oz) alt__hough both were signiricant.,
'Th;(wzw was the only one that was found to be independent of IQ for
those severely'CHI adults whose intellectual scores fell ‘within tne'
average to dull normal range. The analysis also determined that for the
MEPS, the interpersonal P-S task, its relationships with Clinical
Adjustment and 5yllogistic Reasoning were a function of its correlation
with intellectual ability rather. than its interpersonal P-5 components.

xpgthesi 2 It was anticipated that level of adjustment would
\ covary with level of. interpersonal P-S skill
: FINDING The initial analysis did_determine that level of

adjustment was related significantly to level of interperSonal é-s

' skills. However, further analysis revealed‘that this relationship was a
. 1 % .

function of the interpersonal P-S_task's association with intellectual-
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ability. Oiice the effect of FSIQ was removed, the correlation between
Clinical Adjustment and interpersonal P-5 was reduced to zero,

’

indicating that their previous'relationship was the product of both

.veriables‘being-sigdfficantly correlated with intelligence.

Hypothesis 3 It was hypothesized that level of adjustment would be

unrelited to ability to solve impersonal P-S tasks

#

NGS The evidence from the present study failed to confirm the

third hypothes . Overall, the results repeatedly pointed out tha%glevel

" of adjustment has a far greater associatien with general intellggtual

ability than with interpersonal or impersonal P-S skills. However, in

[

" the final analysis when FSIQ was controlled for and those subjects with

B

below normal intellectual ability vwere eliminated, Syllogistie Reasoning
was significantly‘related'to.levelvof adjustment . Rurthermdre, the

‘cerrelation between WCST and level of adjustment was found to be

approaching significance and independent of FSIQ. However,the evidence

~indicated that neither task is contributing significantly to our ability

to predict adjustment beyonq what?is gained from a genqgal intellectual
test, such as the WAIS-R. The two impersonal’P—S measures seem .to have
some compdhents that are asspeiated witn)adjustment level while also
being independent of intellfgence bUt they ao’not adeéuafely

- :
differentiate among CHI adults. Further task -development and greater ,f#
refinement of the variable, adjustment', need to be accomﬁ?hghed if the
tasks are to have clinical’ value as prognostic tools. General o o,
intellectual ability remains the best’ predictor of long term adjustment

Wlth the two impersonal P-S tasks holding some promise w1th future

development. | ' .
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ypgthesi 4 All measures of impersonal P- S whether verbal or

nonverbal vere expected to be: highly correlated with each other but

i
¢

uncorrelated with’the measure of interpersonal P-S Sklll.

" FINDINGS The initial analysis o!tered support of the tourth (/
hypothesisebut more indepgh\examination revealed thatfthe relationships
Were a function of general intellectual ability, Once the extreme low IQ
subjects‘* were eliminated, the three impersonal P-S tasks were | |

uncorrelated Preliminary evidence indicated that the interpersonal P-S

. measure was related to the impersonal verbal P-S task. Again it was

o

demonstrated that IQ was the mutual link between,these two tasks. The
lack of asSOCiation among_the P-S tasks indicates more work is needed to

isolate relevant Pfs'components.

E. Exploratory Analysis

'Once'the major relationships were derived, exploratory'analySes

were co cted in order to provide tentative answers to the following

qdestions and to generate more specific hypotheses, In this exploratory

- phase, “the analyses‘are not independent of each other or the main '

analysis. ‘The same configuration ot data points trom one sample were

emp10yed in all the analyses. Futhermore, the less conservative

' Significance level of .10 was used since the small sample size would

reduce the power ot the statistical tests Winer (1971) maintaiggg that

"too much emphasis has been placed on level ot significance or a test _
and far too little emphasis upon the power of the test” (p.13), )
particularly in exploratory work The 05 and 01 levels of significance

are the most common. but are mostly a matter of convention (Hinkle,

W1ersma, & Jurs, 1979, Winer, 1971). Winer recommended that if‘the power~'

-

TN
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of the test is likely to be low under the usual significance. levels and |

when type l and type 2 errors are of approximately equal importance,

" higher levels of 51gniticance c&n be’ more appropriate

AL
The Bell s Adjustment Inventory and the Tower of Hanoi were not

\
included in the exploratory analysis, for the most part, as. neither test

/

contributed to the major relatibnships in the main analysis.

Question 1(a). Subgroup_ based on Impersonal P-S Skill

'Do the relationships between impersonal P-S and adjustment differ

as a function of group membership derived from a median»split on

the total number of errors first on the WCST, then on Syllogistic

Reasoning, and rinally on the Towér of Hanoi.,Each ot,the three

median splits produced two groups who are considered high and low -

nin’their impersonal P-S ability for eaoh-particulaf)task. A series

of Chi Square procedures)yhich treated all members in the same

group as having the same scores was used'to deal with the question

of preSence of subgroups |

~ The Chi Square AnalYSlS using the two levels of impersonal P-S
ability,‘based on a median split on the WCST, and using hlgh and low
adjustment groups, defined by a median split on Clinical Adjustment,
‘produced a significaft corrected Chi Square of 5.54 (af=1, p<:02)..Th
. results interAthe'existenoe of~two subgroups of high and loﬁ/shilled
impersonal problem-solvers who differ in the degree of their
'relationship to adjustment (see Table 13). The group with higher
impersonal P-S ability, based on the WCST; appear to be higher on the .
adjustment ségii while those defined as low ability impersonal -

'problem-soluers.werevfound to be on the lower end of the adjustment

scale.
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T (correcttd Xi=7.58, at= 1, p<. 01) The present analysis s pports”the :

¢

Mo significant relationships materihlized between the high and low -

ability impersonal'problem—solvers, based on the median'split on WCST
v o
and those considered low and high ability impersonal problem—solvers

| based on median splits ::n Syllogistic Reasoning (corrected xa-1'39
df=1, p> 10) sﬁd the Tower ot Hanoi (corrected X'~.62, dtﬂl, p> 10) As ;
’was expected from the earlier product moment correlations, the Chi ;'
Square analysis demonstrated a signiticant relationship between two‘

' L3

,levels of impersonal problem—solvers derived trom a median split on

Syllogistic Reasoning and the two leVels of Clinical Adj stment

position ‘that those CHI individuals performing well on Syllogistic‘a ‘i'
-Reasoning Tests are better adjusted than those with poorer scores.

When the two levels of impersonal problem—solvers were derived

from a median split on Tower of Hanoi no Significant relationship was s |

* o T

found (corrected X’-Gl, df=1, p> 10).

Question l(b) Differences in Adjustment for uggroug

- Do the two groups, high and low ability impersonal prob}em-solvers

determined,by the above median split differ signiticantly in their o

level of adjustment7 Two .t~ tests were employed to compare the

group scores first from WCST and then from Syllogistic Reasoning V~L' o

LY
. q

on the CIinical Adjustment Index., ,

The adjustment levels for the two groups, high and low ability

'ii.;impersonal problem—solvers based on. WCSTiwere not signiticantly

° aifferent (t(24)=1.48, p>. 10, jee Table 14)..On the other hand the

ad]ustment levels for the high and low impersonal problem—solvers based

=

on their perrormance on Syllogistic Reasoning Task were shown to be

Signiflcantly different (t(24)=3 19, p<.0l, see Table 14) A .'1_3*-\‘¥§f7 i

?



o T - | 96

The statistical properties demonstrated by the Chi Square
3. : ’- ) K

procédureé and t-tests lend support tcL¢he conc1u§$pn in the nain
analysis. With further task developmént and the greater refinement of
the variable, adjustment, the two %:personal P-S tasks, WCST and
Syllogistic Reasoning, may have clinical value as prognostic tles.

!

2. Subgroups based on Interpersonal P-S Skill

&

Does the relationship between interpersonal p-§S and adJustment
vary as a function of group membership derived from a median Sp
on the Total Score from the MEPS, the measure of interpersonal g
ability? Do the high and low interpersonal P-S groups differ
significantly in their level of adjusgment?vTo examine these
questions the data analyses described in part (la) and (}b) were
repeated.
The Chi Square Analysis, wiZh high and low interpersghal P-S
groups‘based on the median split on the MEPS and with high and low
' adjustment groups, derived from median split on Clinicnl Adjustmenf‘
Index, resulted in a nonsignif%cant cornected Chi Square of .62 (df=1,
. pP>.10). Therefore, the relationsnip between interpersonal
: problem—éolving and adjustment did nb; vary as a funttibn of group
membership (see Table»lS).,l e
v The t-test produced a nonsign;fiégzzf::sult (t(2¢4)=1.05, p>.10) |
which determined that the high and low interpersonal P-S groups did not

differ significantly in their level of adjustment (see Table 16).

Question 3. Léngthbgg Time from Injury
Do the two groups, based on a median split on the length of time
from injury, differ significantly on any or all of the three

variables: adjustment level, impersonal P-S, and interpersonal B-§
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ability. This question was explored by using a Hotelling's T2 on ° .

, .
the group scores for the four dependent measures; Clinical

Adjustment Index, MEPS, WCST, and Syllogistio Reasoning.

The median split on the time from injury produced one group whose
members were less than or equal to 3 years 6 months from thetr injury
date and a second group whose time from injury ranged from 3‘?gars 7
months to 6 years 11 mofiths. The two groups did not differ significantly
in their adjustment level, their impersonal P-S$ skills, and
interpersonal‘?—s ability (F(4,21)=1.51, p>.10, see Table 18).

Question 4. Impersonal P-S Efficiency

"

Do the tﬁo groups, fast and slow impersonal cognitive

problem—solvers determined by a median split on the length of time

to complete the Tower of Hanoi, differ on their impersonal
cognitive P~5 proficiency? This question was dealt with by dsing a
MANOVA to simultaneously compare the group mean scores from the
Tower of Hanoi, WCST, and Syllogistic Reasoning.

The MANOVA produced a significant F value (F(3,14)=2.81,p<.1).

Examination of the univariate F tests derived a significant F value for
¢ )
the Tower of Hanoi (F(1,21)=5.5,p<.05) while the differences in the

means o% the other two variables, WCST, and Syllogistic Reasoning,

produced nonsignificant F Values (see Table 17). Those subjects'taking

less time to complete the Tower also made fewer extraneous moves,

suggestlng they may have developed a strategy before embarklng on the
task. Those individuals who required more tlme and made signiricantly

more moves appeared to approach the task. in trlal ahd—error fashion.

-

[

Question 5. Focal Damage

Do two groups with indications of anterior and posterior focal

o

>
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v\ t
v damage differ significantly on any or all of the three variables:
S NI S
adjustment level, impersonal P-S skills, and interpersonal P-§

ability? This question was to be addressed by using a H¥telling's

o \

T2 on the group scores for the four measures.

Question;five could not be answered as the medical records failed o
to érovide definite indications of anterior and posterior focal damage.
As was anticipated, the damage'and type of injury incurred by the
subjects meant that for the majority the insult encompassed many areas

of the brain including the anterior and posterior portions

simuitaneously. c.
= .

Quegﬁiop 5.(b) Impact

Do the three‘groups, defined by indications of right and left

.hemispheric impact sites and no indication of spe;ific hemispheric

involvement diffeﬁ significantly on any or all of thg tﬁree

variables; adjustment level, impersonal P-S skills, and

N ‘
interpersonal P-S ability. Tﬁts question was addressed by using a
l-way MANOVA on the group scores fb(\the four measures.

As the multlvarlate test of 51gn1f1cance resulted in a
nonsignificant F (F(4,21)=.93,p>.10), the three impact site groups were
found not to differ Significantly on any of the three va:iabies (see

Table 22).

Question 6(a). Coma

Do, the two groups, derived by a median split on an estimate of -
length of coma differ'significantly on any or all of the three
variables. Hotelling‘s T? on the group scores on the four
measures; Clinical Adjustmgnt Index, MEPS, WCST, and Syllogistic

Reasoning was again utilized to answer this question.




i

The median split produce one group whose members were judged to
have incurred comas ranging from approximately 1 to‘l4’day§’and a group
whose length of coma ranged from 15 to 61 days. Tﬁe.two groups based on
length of coma &id not differ substanﬁially on any of the three
vvariables (F(4,21)=.81,lp>.10, seg'Table 20).

Question 6(b). Post Traumatié Amhesia (PTA)

" Do the two groups, derived by a median split on an estimate of
length of PTA, differ significantly on any or all three variables.
A MANOVA was computed to simultaneously compare the group scores

from the Clinical Adjustment Index, the MEPS, WCST, and

Syildbistic Reasoning. A series of Chi Squares was also célculated

to de;ermine if there were any significant reiationshiés between
length of PTA and high and lgy séores on the tests for the three
variables.

The median split résulted in one_groﬁp whose members were assessed

as having had a PTA from 1 day to less than 2 months. The second group's

members were judged to have a PTA longer than 2 months. The MANOVA

produced a multivariate F value (F(4,21)=1.18,p>.10) indicating that the

two groups, based on length of PTA, did not differ significantly on any
' /

of the four measures (See Table 21). The series-of Chi Squares én3¥§ses

did not determine any significant relationships between length Qf/PTA'
B ’/ )

‘and the four measures; Clinical Adjustment ‘Index (corrected X{f

=.61,df=1, p>.10), MEPS (corrected X?=.0, df=1, p=l), WCST (corrected
X2=,0, df=1, p=1), and Syllogistic Reasoning (corrected X*=1.39, df=1,

p>.10).
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Question 6.(c) Complicated/Uncomplicated Injuries

Do the two groups, defined as havxng complicated or uncompllcated
1n3ur1es, differ srgnlflcantly on any or all of ‘the three
variables? This question was answered by employing Hotelling's T2
procedure. | ‘

The Hotelling's T? procedure determined a nonsignificant‘
\3:(T'=l .88,F(4,21)=.41,p>.10) There was no indication that the gréup

considered to have complicated injuries due to presence of focal signs

A

or surgical intervention differed on any of the three variables.from

‘2
-

thqee with uncomplicated injuries (see Table 23).

Question 7}(a) égg

Do the two groups, determined .by a medlan Spllt on age, dlffer on
-any or all of the three variables: adJustment level, 1mpersonal
P-S, and interpersonal p—s ability? This question was addressed
again by using Hotelling's T2 on the group scores for the four
measures ; Clinical Adjustment MEPS, WCST, and Sylloglstlc
Reasoning. | : 4
The members of group one ranged in age from 19 to 26 years while

these formlng the second group from 27 to 37 years, The resulting
T-Squared (T?=1.23) proved to be nonsignificant (F(4, 21) =,27, p>.10).
Therefore,.age did not affect level of performance on the tasks (see

Table 19), !

Question 7.(b) Education

Do the three groups, based on dividions in education, differ

significantly on any or all of the three variables. A MANOVA was
N

computed to simultaneously compare the group scores from the

Clinical Adjusment Index, the MEPS, WCST, and Syllogistic
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‘Reasoning A series of CHI Squares were also utilized to determine »

'if there was any significant relationships between education

‘groups and high and low scores on the tests for_the three
. variables. _ B

| The divisions in education created Group One whose 6 members all :

possessed some college or university training, Group Two's 10 members
all completed Grade 12 with 3 subjects obtaining their crade 12
matriculation, and Group Three had 10 subjects whose education level
-ranged from the completion of grade 8 to. grade 11, ‘The test of

significance produced a nonsignificant F value F(8, 40)=l 31 p>.10) (see
Table 24). The three education groups were therefore found not to differ
51gnificantly on any of the three variables The individual Chi Squares o
demonstratéd that there was no Significant assoczations between level of
education and level of clinical adjustment (X’-d 6, df 2, p>.10), and
-level of interpersonal P-S (X’-4 3> df= 2, p>. 10), and level of
impersonal P-§S ability based on WC§T (X2=1.07, df 2, p>. xo) or based on .
Syllogistic Reasoning (X?=.52, df=2), p>.10), sée Table 24). Thus, . o
‘education is_nothabnajor factor affecting the three variahles under
study. | | | )

Question 8. Discrepancies between VIQ and PIQ

Do the three groups, defined'as high VIQ and low PIQ,_high‘PlQ and.
low VIQ, and nolsignificant discrepancy, differ on any:or all of l’*“~\{
the three variables?,The question was to be handled by performing o
a l-way MANOVA to simultaneously c0mpare‘the grouplscores for the
four measures. ; - | | |

.

This question could not be dealt with as the sample could not be

divided into three groups, defined as high VIQ/low PIQ, high PIQ/low /

~
L% o

o
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VviQ, and no significant discrepancy. When,the statistically significant
v A , \ y
i

15 point discrepancy was used as the criterion, twenty subjects
exhibited’no significant differences. Four subjects were placed on the

v : \ -
high VIQ/low PIQ category while only 2 subjects_fell in the high PIQ/low

e

\ -

VIQ group.

o / " i . {
F. POST-HOC EXAMINATION OF kn'rﬁmcruu ABILITY |
I
" The .main analysis indicated that general lntellectual ability is a

crucial‘vafiable inhpredicting long term adjustment for CHI adults and
is correlated with both impersonalrand interpersonal P-S ability.
Therefore, itjyas dectded tb perform'further exploratory analyses to
increase our '{ferstanding of the role of IQ. For this phase, the full -
_ sample was’givided into two groups differing in intellectual ability.
The high FSIQ group'S’llfmembers had average ta; above average FSIQ

+ scores (FSIQ>90). The lowtgroup conSisted of 15 persons in the low
average to borderline categories (FSIQ<89). All analyses were then
repeated with the five extreme low FSIQ persons eliminated as earlier
results showed that thlS minority unduly affected some of the
relationships among the varxables. Only lf the latter analysis dlffered

substantially from the full sample ones were they reported.

1. Differences between FSIQ Groups

| Do the two FSIQ groups dlffer significantly on any or all of the-
three variables. A MANOVA to simultaneously compare the group
means on the four measures, Clinical Adjustment Index,‘MEPS, WCST,
and Sylloglstic Reasoning was used.

.Using the full sample, the MANOVA produced an overall significant

F value (F(4,21)=5.11,p<.01). The univariate F-tests demonstrated
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significant F values for all meaéures;fciinicai idjustméngﬂ‘
(F(l,24)=ll.24,,p<.dl)} MEPS (?(1,24)=3.35,‘ p€.1); WCST (i’(l.,24)=‘ 5.46,
p<.05); ‘and Syllogistic Réasoﬁiﬁg.(F(l,24)=11585; p<.01).'Those with
average intéllectdal ability_performed better on all three variables
than phosé in lower FSIQ group (see Table 25). N | S »"‘

When thexextreme low FSIQ subjects werE deleted from the Sample;"
the test of sxgnlfxcance yielded a ‘lower but still szgnificant overall F '
value (F(4,16)=3.46,p<.05, see-Table 26). The univarlate F tests | ' 
produced significant F values for two of the measuresg Clinical
Adjustment Indek (F(1,19)=8.68, p<.01) ahd_Syllogistic‘Reasoning
(F(i,LQ) =8.92, p<.01). These differences recqnfirmed that inteliectual
abilityvisff pertinent faéfgr in\detefmiping the outcéme oh these tﬁo ‘
measures. Elimination of low IQ Subjects meantkthat‘the tﬁo groups no
longer differed significantly onAtheir means scores from.the MEPS’
(F(1,19)=1.09, p>.10) and WCST (F(1,19'»)='2.'ss, p>.10'). The results
indicated thatffor CHI’adults within the low_;o.ave:age IQ réngés,btheir_'
performance on these two tasks did not differ as a function Qf I1Q.

2. Relationships between FSIQ and Demographic Factors _ it

Does IQ level have any significant’relationship‘to the major
demographic factors. (Tlme from Injury, age,
complicated/uncompllcated, coma, 1mpact site, education and PTA)’
A series of individual Chl Square analysis was employed to -
establish these relationshlps. o |
For the full sample, the series of Chi Séuare_analySeS‘did not

show any significant relationships between the le&el of intéliéctual.
ability and the major demographic factors (see Table 27). The deletion

‘ of the extreme low FSIQ subjects did not substantically change any of

7



the Chi-Squares (see Table 28).°

3. Median Splits on Demographic Factors {‘
. K *» /

Do groups devised by a seriés of median splits baéed on the major

demographic factors differ significantly in their FSIQ scores.
L. v .

t-tests and l-way MANOVAS were employed to compare group scores on
X ‘ N ,

the measure of FSIQ.
§
L \
yThe t-tests for comparing the two groups derived from age

xi(t(l,24)=.32, p>.10), length of PTA (t(1,24)=.65, p>.10), and for the

complicated/uncomplicated~groups (t(l,24)=-.67, p>.10), yielded

nonsignificant results. The ANOVAS coﬁparing the mean FSIQ scores for

H

the three groups derived by education (F(2,23)=1.8, p>.10) and the three

‘groﬁps based on impact site (F(2,23)=.09, p>.iO) also revealed no

significant differences (see Table 29). The deleted sample failed to
‘make any nqtew&rthy chanéés in these results (see Table 303.

The t-test comparing thé mean FSIQ scores for the two groups with
differing lehgth of';ime from injury.produtéz a significant result
(t(1,24)=-1.86,p<.1). The group/whose subjects’incurfed theiriinju;ies
less than or equal to 3 years 6 months ago had significantly lowér mean
:FSIQ score’than the group whose members' injuries occurred‘moré than 3
years 6 months ago. The t-test comparing thg;PSIQ scores of two groups
diffe:ing in length of coma alsolresulted in a significant t value

(t(1,24)=2.04,p<.05). Group one whose members were judged to have

incurred comas ranging from 1 to 14 days, had a significantly higher

mean FSIQ score than group two whose 1ehgth of coma ranged from 15 to 61

days (seé Table 29).
Four of the 5 lowest IQ subjects proved to be’in.the groups whose

injury dccufred less than 3 years 6 months ago.'Their removal resulted
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in an nonSignificant result (t(l 19)=-1.07,p>.10, see Table 36)
Furthermore, the 5 lowest IQ subjects were all in the group whose
members incurred‘the longer comas. Their eliminations again produced a
nonsignificant t value (£(1,19)=1.09,p>.10). The findings suggest that
severest injuries resulting in prolonged coma produce the greatest'
deficits and their recovery time may be longer. In contraSt,_those CHI
adults whose FSIQ“is in the average range by one year post injury, tine'

from the accident and length of coma appear unassocciated with FSIQ

scores.

G. Qualitative Analysis

What strategies did the subject use to solve each of the

.

problem-solving tasks? To answer this question, each individual measure

was examined in detail in an attempt to identyfy trends and
characteristics. As was discussed previously, the qualitative‘approachr
which studies P-S in the context of certain subjéctftask domains, is

necessary to further our understanding 2; Human behaviour. This approach

deals with a number of vital issues that cannot be adeQUateldeealt with -

quantatively (Simon,1975). For instance, the detailed=and~§y$tematic

'\
K

) description of strategies is beginning to account for difterences in P-§

‘ ability in terms of the cognitive demands placed on the baSic,

psychological processes that are the prerequisites tor P-S
(Glaser,1978) . Furthermore, the qualitative analysis stresses the
examination of the overall strategic approaches or the metacognitive

processes, which if faulty, may hinder the productive utilization of

0

lower level cognitive skills. Metacognition, the knowledge of ones own

(=1

cognitive strategies in P- S Situations is conSidered the essence of

©
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intelligent behavior (Brown, 1978}.'Wherever possible, the qualitative
. 7 .o
analyses for the CHI adults were compared to previous researﬁh with
«‘\_—‘/
~ other samples.

b

Means-Ends Problem-Solving Procedure The MEPS was devised to

Iz

- assess a person's ability to generate appropriate and effective means in

order to achieve the desired goal when confronted'with a;problem

106

situation and an aroused need (Platt & Spivack,. 1975a). For this task, I 57

each subject was given the bedinning-and Qutcome of seuen'hypothetiCal
real-life situations and ‘was asked to describe the actions (means) that
could be used to effectlvely handle each sxtuatlon ﬁ

1. Comparlson of each subject' s average number of relevant means
;and their relevancy ratlo with the MEPS norms (Platt & Spivack, 1975a)
showed that 17 subJects or.64% fell in the lmpalred category\on both
lndlces The 9 remalning subjects or 36% were assessed as within the
normal.range. A post—hoc Chi square procedure ‘illustrated that those
rated as normal on the MEPS were significantly more adjustedﬁthan those

| subjects assessed as impaired (X1—4 06, df=1,. p<. 05).

2. The content of the CHI subjects\responses to storles 1, 2 3,4,
and 5 were categorized according. to the major themes provxded by Platt™.
and prvack (1975a) . Using the Chl Square procedure, the proportion of.
thematic responses given by CHI adults were compared to the proportlons

s\Zisz/flrSt by normal’ controls and then by the psychiatrlc pat;ents for.’
the mean categories d951gnated by Platt &)Spivack (19?&), The
4c0mparisons examined the qualitattue differences in the content‘of the

responses to common life problems among the three groups ﬁhormal

'controls, psychlatrlc patlents, and CHI adults The ‘procedure tested the
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least one relevant means per s

t L 107

hypothesis that the three’groups"have different methods of solving
common life problems ‘The CHI adults’ choices of responses were = ‘x_
Significantly more Similar to the controls than the psychiatric patients

for four out of the nine mean éomparisons described in Table 31. For two

comparisons,'the CHI subjects' frequency rate of giving a particular

response proved similar to the psychiatric group. One comparison

indicated that CHI group was significantly different frod both normals

- and psychiatric patients. For onekstory; theirgfrequency ratevof giving~

two mean categories fell between both the controls and patients leading

to nonsignificant results.

Although_GS% of the CHI_sample‘experienced difticulty'
conceptualizing relevant interpersonal means-end thinking,'the content'
of thei o +_!D§é_£§lé!éﬁﬁi_!§§_morersimilar in quality to;normals_
than psychiatric patients However, no clear pattern emerged since they
were more likely than even normals to include in their stories an
element of thinking prior to taking action. On other occaSLOns, their
stories incorporated many more responses that reflect taking immediate -

N

and concrete action These findings suggested that CHI adults may be an

!

. unique group whose quality of responses fluctuate. Further research‘may

prove that the responses vary in accordance with the nature of the
story. Stories assoCiated with old learning or experience may result in
very different kinds of responses'than those elicited by stories |
considered novel by CHI' adults. |

™y § o

3. Examination of the response pattern on the MEPS demonstrated

that, on the average, only 54% of /the subjects were able tovprovide‘at'

ry (See Table 33). Even though another

40% gave responses to each tory, their answers were rated as either
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containing no.means or irrelevant ones. Six percent'df the sample gave
no response to each story. For the most " part, the CHI subjects were
found to be unaware o /6b;t;cles that might hinder their achievement of

designat. 1s. The concept of time required to reach ‘solutions to

oblems was only incorporated by a small minority of the subiects.
e _

tthermore very few elaborated on their means of achieving. their goals.\

The presence of introspection, deﬁinedias giving thoughtvprior to'taking_

action, varied depending on the situati

elicit action means as the protagoni t perfotmed an Action rather than_

passively waiting for someone/pv € to take the initiative. -
The preliminary.evidsﬂce'suggested that CHI adults are d

in their cognitive ability to focus on relevant and salient aspefts of

.interpersonal P-S situations.~They also seem unaware of»pot?nfEEE;N

obstacles or the need for a suitable amount of time to pass for change
. to occur. On the other Jhand, the data indicated that some CHI adults
possess‘some adaptive'understanding of problematic soc1al Situations as
they cognitively realize the importance of planning and taking the
initiative in social 51tuations |

‘4, The strategies given for the first five stories were’eValuated

for the presence of a logical rationale by tw7 psychologists in order to

' compare the findings with Platt Siegal, and Spivack s (1975)

£

concluSLOps. Logical rationale for the purpose of the present study was

defined as d nstrating some general knowledge and understanding of.

human behaviour. For a rationale to be considered valid and coherent,

there had to be agreement between the two,fsychologists. If no valid -

‘rationale was derived, the psychologists identified what each subject

was doing instead.

CHI adults tended to

icient - |
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Platt et al., (1975) claimed that in all situations, normals are

more able to provide a valid»rationale for having chosen a particular"”'
~course of action than psychiatric patients The present analysis o

‘demonstrated that CHI adults ‘had difficulties similar to the psychiatric

patients who could not provide an adequate rationale (see Table 32). ¥No
logical rationale could be derived for all five stories of 14 subjects
or nearly 60% of the sample. When asked for their rationale these

subjects were often contused, told stories from their past, reiterated

their original stories, justitied their choices or gave social ciiches._._ |
'Eight subjects gave one’ logical rationale as the majority knew that they
must take the initiative to meet new people. Only two subjects provided

-a 1ogical rationale for’ two stories while one subject demonstrated a £

sound understanding of human behavior by giving four valid and coherent

rationales tor the five stories Unfortunately,» direCt statistical ,'f

comparison could not be made between the present findings and Platt et

al. (1975) results due to the lack of data in their study Overall, the B

i,
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» results indicate that CHI adults experience great difticulty expraining L

why they chose a course of action. They seem to be deficient in. their ;_-'..»

ability to monitor and evaluate their own behavior.
.

ummary. The qualitative anaylsis of the MEPS demonstrated that
the majority of CHI adults are impaired in their ability to.generate
relevant ‘means to achieve their desired goal when contronted with a ‘
problematic situation. Caution needs to be exercised when interpretinq

the findings as the main analyses indicated that general intellectual

. ability, rather than interpersonal P-5 cognitive skill, may be

contributing substantiallyvto this deficit, and the signiticantV‘

relationship between adjustment and performance on the MEPS. Hoveveg, .
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the qualitative examination did reveal a number of areas warranting
furtﬁer research. The content, quality, and frequeﬂcy of their responses
suggest that CHI adults may be different from both normals and
psychiatric patients. Fur;hermore, for CHI persons who learned social
behaviour prior to their accident, their ability to cognitively handle
problématiC«life'situations may depend on whether the situations are
novel or relgted to pé;t experience. Their téhdency to rely on past
expefience and social cliches for direction may be deérimentaliin novel
situations where flexible and innovative approaches are needed. The
current evidence demonstrated that CHI adults have difficulty focussing
on important éspects of the problem, recognizing potential obstacles
that may interfére with achieving their goals, and appreciating the role
Of time in interpersonal P-§ situations. To further compound their
deficiencies, CHI adults seem to have problems monitoring and evaluating
their behavior. This finding suggested a.breakdown in their
metacognitive prbtessing which requires the higher level skill of

introspection concerning ones own performance (Brown, 1978).

1]

| Wisconsin Card Sorting Test The WCST-is*ggpsidered to be a complex
P-S measure involving the ability to form é@ﬁié;ts Based on response
féedpack, to maintain response sets, and to shift sets(Lezak, l9i6).
Each s;bjéct was presented with. four stimulus cards that differed in

number, colour, and form. They sorted the 128 response cards which

“varied on the same three dimensions into categories based on feedback

13

regarding the correctness of their choices. The categories changed
without warning when the subject achieved the criterion of ten

consecutive correct choices.
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‘ 1.:The fifst cutoff score provided by Heaton (1981) pl;ced 18

subjects, who had greater than 18 perseverétive respohses, in the brain
damage.category with indications of frontal lobe iﬁvolvement while the
10 remaining subjects were cafegorized as normal. Thé second cutoff ;
score based on pérsevgrative errors resulted in only 8 subjects in the
normal range, 1‘in‘the brain damaged category and 17 in the rénge
" denoting focél frontal lobe involvement;

For descriptive pﬁrposes, Heaton (1981) also bresented»the
following five special WCST scores. Calculation of percent of

perseverative errors revealed that for 9 subjects, their.perseverative

errors were less than 10% of their total responses. Percentage of

perseverative\errgrs for the majority, nequy 60% of the“;ubjects,
ranged from abdve 10% to about 30% of their total responses. The i
perseverativé errors of 1 subject equalled 35% of his total responses ) i
and another subject provéd extreme1y0persevératiVe as his perseverative
errors comp%ised 70% of his total number of responses.

Aceafding to Heaton (1981), the number‘of trials to complete the -
first éategory‘pfovides an indication of;initial conceptualization ‘ .
’Sefore shift of set is required. The initial conceptualization was not
particularly problematic for 21 of the 26 subjects as they all
successfully completed the first category within.lo trials of the
ninimum. The 5 remaining subjects did have great difficulty with initial
conceétualization and three of them never compieted the first category. o
The ;econd cpnceptualization score is the percent éf conceptuél level
\requnses.whiCh isxconsidered to reflect some insight into-the correct

sorting principle throughout the task. The subjects', scores on this

scale varied substantially from 2% to 88% suggesting considerable »é

?

]




individual differences.

Heaton's (1981) "failure to maintain set score is the number of

times in the test that the patient makes five correct responses in a row

but fails to complete the category" (Pg. 24). Ten subjects in the

" ~
present study more than once demonstrated definite insight into the
correct sorting pr1nc1ple by achieving flve consecutlve correct
responses but nevertheless were inconsistent in thelr use of the correct
strategy. Finally, Heaton's "learning to learn score reflects the
patient's‘average change in efficiency across the siiccessive stages of
the WCSTf (pg 24). A‘positive'learning to learn score suggests improved
performance across successive categories, presumably due to learning. Of
Uthe 26 subjects, 4 subjects had such poor performance 1hat this score
could not be calculated and 13 recelved negative scores indicating that
65% experienced difficulty profitting from the feedback.

2. ﬁetermining where the majority of errors occurred (at the
beginning of the task, after each categoryfchange,”or in the middle of
an ongoing catecory) for indiyidual subjects helped clarify if
impairments'arevassociated‘with an inability to form concepts, to shift
sets, or to maintain categories (Lezak, 1976). The 8 subjects who were
consistently placed in the normal range were not included in this
calcnlation although all of them made the majority of their errors after
each cetegory change./The errors of the remaining subjects proveo to be

divided among the three locations with some subjects having difficulty

in more than one ereaJ Probrems shift;ng set were the most common as 10

"of the 18 impalred subjects made the majority of their errors after each
category change. For 4 subjects, dlfflculty arose when trying to form

the original concept since their errors primarily occurred at the

112
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beginning of"the task: The last ¢ subjects experienced problems
maintaining catedories as most of their mistakes were in the middle 5f‘
ongoing categories. x |

3. Combining the information on the location and frequency of

errors with the subject's undér tanding of the task permitted the

categorization of the subjects intd Berg's (1948) three proficiency
levels. On the basis of his undergradu e sample's quantitativeb
performance and their verbal reports of their understanding og’the the -
task, Berg (1948) derived three groups of differing skill 1éve1s.lk
Members of Berg's Group A classified only by'the’th ee correct rules

(color, form, and number), realized that the examiner s ifted'afterpa; .

certain number of correct‘responses, made d maximum of thre errors:byﬂ
the last three categories and completed}the'task in 15 to 20 minutes,
Not 1 member of the CHI sample was placed in Group A, even if their |
scores were adequate Their “inability to describe what they and the
experimenter were doing: throughout the task prohibited their inclusion
in this highest level Half of the present CHI sample were placed in )
Group B, where the members demonstrated greateryvariability in their
hypotheses, made unique errors in.the middle of the task, could not
verbalize accurately what was involved in the'task, and/or”demonstrated
a strong tendency to perseverate. By the end of the task all thgse in' !
Group B had establishedvthe correct three sorting principles

(color form, and number). The remaining 13 subjects were placed in Group

C as .they demonstrated extreme perseveration and variability. In

JEp—

accordance with Berg's findings, some of these CHI adults persisted
’ »

‘throughout most of the task in trying to find one underlying principle,

failing to appreciate that three principles were involved. The
, . )

«
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classification system made it very apparent that the CHI adults were
quite deficient in their ability to describe their own behavior and what
was happening around them, even if their scores demonstrated a good‘
understanding of the task demands,

Tne average time for task completion for each subject at each
proficiency level was calculated to -examine if time was associated with
proficiency. A post hoc t-test showed that Group B yhose members made
;ess‘errors also required significantly 1ess time than Group C (t=2.11,
df=24, p<.05) . |

"4. To determine furtner if subjects learn fron previous
experience, a.learning curve was piotted for each subject by recording
-the frequency of errors at the beglnning, mlddle, and end. The task of
sortlng 128 cards was div1ded lnto four parts, each contalnlng 32
choices. The average number of errors, corrected for differences in the
number of category shifts made, in each part: was plotted.‘Failure to
learn was’indicated by a relatively horizontal line,‘irregular pattern;
or upward slope between each of the four parts. A downward slopping

curve or no errors after correctlon denoted that subjects benefxted from
[

’ -~
/

+ i L~
i .

previous errors and feedback. )

Examlnatlon of the learning»curVes (See Tabiea333 showed that 9 of
the CHI adults orofltted from the feedback Seven of those were part of
the BqubJeCtS rated as normal according to the two cutoff scores. Only
2 of the impaired subjects appeared to have benefltted by the feedback

\\\\ as thelr error,scores progressively lowered Fallure to learn was

\\erldent from the‘learnlng curves of 17 subjects Of these, 4 seemed

obiivious to the feedback as thelr error rate remalned constant Anotner

6 subj cts performed erratlcally while 7 1nd1v1duals performance
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deteriorated as the task progressed. |
Summary. The detailed examination of the WEST profiles,indicatedi :

some general trends in the inadeqnate P-S sfrateéies manifested by

nearly 70% of the CHI adults. The high perseveration scores by over two _

thiros of this sample confirmed thebfindings_in earlie;‘work}(ﬂeaton;

1981, Robinson et al., 1980) that the gquantitative performance of

individuals with diffuse cerebral injury is indistinquishable from

persons w1th focal frontal lesions. In the present sample, 10 subjects

have medically confirmed frontal lobe involvement and an indeterminate

number of the remaining 16 may have incurred some‘damage to thisvarea:as

well as other regions of the brain. | |
Qualitatively, the’largest portion of the errors followed category -

changes indicating that shifting set created the greatest difficulty for

these CHI adults As those CHI adults with normal scores also made most. . —

of their errorsiafter -a category change, deficzent pertormance did not

seem due entirely to unique problems but rather‘to a tendency<to,make

more of the same type of errors exhibited by pefsons ﬁith normal scores.

This tenoency demonstrated a‘qnantitative as opposed to azqualitatine

difference between subjects rated as "normal and impaired". Categorizing

the errors revealed two other subgronps within the sample. One sdbgroup

experienced their most serions problems witn initial cenceptualization

and the other had difficulty maintaining the correct stsategy. The two

indices, the learning to learn score by Heaton (1981)'and the learning

curves, demonstrated that those with impaired performance did not profit

from éeedbackvas their errors failed to progressively decrease.

Proficient problem solvers required less time to complete the task than

those rated as less skillfull, suggesting the presence of a strafegy and .



the anility to profit from past’exéerience reduces the time to solve
complex pfoblems. All the CHi adults were impaired in their ability ;o
verbalize their undenstanding of the task, their own behavior and that
of the ,experimenter, even if t;heir permance demonstrated a good
understanding of the task’denands. The finding adds' support to the
‘hypothesis that cmi adults are quite deficient in their ability to
‘monitor.and'esaluate their onn and other's behavior. This trend,on both
| the WCST and the MEPS suggeeted that a reeidnal outcome of a aevere
'closed‘nead injury may be reduced metacognifive’p:oceseing.

K3

Tower of Hanoi The Tower of Hanoi has been widely used to derive

the component skills and strategies in the P-S process‘(Simon, 1975) .
The three puzzies, using three, four, and five disks, required_each
subJect to reconstruct the three pyramids of graduated sized disks. The
‘rules stlpulated that .each disk must be moved 1ndependently to one of
the alternatlve pegs without ever placlng a larger disk on tcp of a
smaller one. '

1, Comparlsons and groupings of the 1nd1v1dual response'proflles
were performed to help clarify the lssue of whether CHI persons share a
common inefficient P-S strategy or whether impairments are reflected as
individual variations in s;rategies. Seven subjects accurately pefceived
that the initial sequence varied depending on the number of disks. The
majority, 15 subjects, were judged unaware of the importance:of the '
initial sequence to'achieving the goal. as they either started all three
problems.in exactly the same manner or varied the starting sequence

lndiscrlmlnately. Those that correctly varied their initial sequence

made 51gn1f1cantly less moves Kt ‘. 95, df 20, p<.01l) than those Judged
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unaware. Three subjects seemed to set subgoals, defined'as building
subunits on appropriate pegs and consistently moving in\ the correct
direction after achieving the subgoals. The performance/of another 12

subjects suggested they were attempting to build subgoals but unable to
, -, .

-

develop a logical strategy to achieve them. Afterfreaching each subgoal{
these individuals reverted to random movement s ana=directien“‘Three
subjects moved randomly throughout the task until, in a haphazard
fashion, they solved the problem. Perseveration was problematic for 4
subgectstho,repeatedly became locked into loops. Only lisubject
demonstrated the ability to guickly and systematically correct’herself.
after making an error. Overall the analysis of sequence of individual
moves indicated that impaired performance was primarily due to o

individual variations in strafegies. A few common trends in errors were ’

apparent 1ncluding the inability to detect relationships between the

- start and the finish, perseveration, inability to systematically ‘achieve

/

subgoals, and difficulty correcting errors efficiently.

l

2. The descriptions,of strategies given by each subject werevrated
by two psychologists according to the_four strategies provided by Simon
(1975). Simon's rote strategy involved mentally learning the correct
sequence'of steps prior to execution. Persons using his move—pattern
approach paid little attention to the actual problem-but rather,cycled
the disks thrOugh the pegs in a particular order. The goal-recursion
strategy entailed breaking down each problem into small subgoals:
Individuals utilizing the‘perceptual strategies developed"a repetitive
sequence of moves to free the largest disk. The two psychologists
independently examined all of the subjects verbal descriptions of their

strategies for each problem and rated them according to the.presence of
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the major characteristics or Simon's strategies. The psychologists then
compared ratings and for the few discrepaqcies, agreement was reached
\’through discussion. It was anticipated thdt hypotheses could be
‘generated from this information regarding the relationship between
specific strategies and the perceptual and memory demands)of the task.’

Review of the subjects'*strateg?:s demonstrated one ‘further timeq

.that this group has great difficulty verbalizing their understanding of
Sttheir own behavior. The responses of 20 subjects were judged as confused
,;_ﬁor all three components. Logical strategies wererstated by 6 subjects’
-and of these only 2 provided coherent strategies forkall three pyramids.
A t-test demonstrated that the group of 6 subjects whohgave a logical
strategy for at least one problem performed significantly better than
those 17 subjects who could not (t=2.65, df=21, p<.05).

Simon's (1975) perceptual strategy, which involved a repetitive
sequence of moves to free the 1argest disk, was used most frequently by
4 subjects. Furthermore, those that reported the perceptual strategj
found it useful for all three problems. The perceptual strategy required
repeated perceptual tests but has the advantage of not increasing the
demands on short term memory as the task complexlty increases. The rote

strategy, whlch lnvolves mentally learning the correct sequence of steps |

prior to execution, was utilized by 2 subjects However, they only ‘

vreported using the rote strategy for the three dlsk prob em, Its limited
use may be related to the fact it requires learning a ‘dif erent sequence
for each speciflc number of disks, and demands that a great deal of
1nformatlon be commltted to memory. The prellmlnary data suggests that
the perceptual strategy may be the most useful for CHI adults because it

places mlnlmal demands on short- term memory. Overall the analysrs of

3

a




119°

strategies demonstrated once again that the majoripy of CHI adults
either fail co develop a strateéy'or can‘not verbalize their thinking
process. |

3. The prevlous emamination in the exploratory analysis of the
associatlon of speed and’ Sklll demonstrated that the two groups, derlved
from a median split on time to complete the Tower, dlffered |
' significantly in}their scores on the Tower ‘of Hanoi (F(1,21)=5.5, p<.05,
see Table 17). It was hypothesized tnat'thoee subjecﬁs who ;ook less |
time and mede fewer moves may have developedﬂa strategy, wﬁerees'those'r
who required mo}e time and made significantly more moves may be |
approaching the task in a‘trial-and~error.fashion.fIn general, the
evidence added further support to ;he position that more pfoficient
problem—solvers need less time to complete P-S tasks.

‘To further explore the role of time, a ratio of the number of
moves over the time to complete each problem was computed for each
subject. A t-test for related measures.. showed that the subjects_made
more moves per minute on the 3-disk problem than the 4-disk one (t=3.92;1
‘df=22, p<.0l). Moves per mlnute‘gtebilized when,the ratio for the 4-disk .
and 5;disk we}e compared’(t=f.29,fdf=22, P>.1). It appears‘that fof the
first problem, the subjects rather‘efficiently arrived;aticpeir.soluclon
but‘slowed down 'whén confronted with the‘mofe-dif:icult tasks.

) Summary. Although, the eVidencefto“detelindicated that the
impaired pefformance of CHI adultsﬁpes/primarily due to‘individual
.variations in strategfes, a few common trendsvin errorsjwarrant.further
vetudy;‘As a group, the'subjects dem;mstreted'problems detecting the
felationships between the-stert and the finish, perseveration, |

difficulty systematically achieving subgoals and were inefficient when
, e s ~ |
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correcting errors. An assessment of their descriptions of their own

K]

strategies demonstrated again that the majority of the CHI adults either

- failed to develop a strategy or could not verbalize their thinking
process. This finding stengthened the hypothesis that CHI adults
experience severe difficulties monitoring and evaluting their own and

other's behav1or and thus they appeared to have re51dual defic1ts in

thelr metacognitlve processing. The inltial data also suggested that for

CHI adults a perceptual strategy that‘places minlmal demands on short
term memory may be the most useful for Cognltlve transformatxon tasks.
As thh the other tasks nsed in this study, the more skillful -
problem—solvers in the group requxred less time to complete the task.
EUrtnermore, the CHI adults tended to slow down when lnitially
confronted with difficulties rather than act impulsively. However,

L] .
slowing down did not necessarily result in improved performance. Their
 poor performance in general indiCatedwthat‘they either do not spend |

sufficient time deVeloping a strateqgy prioryto taking action or are

unable to develop an adeduétetplan, even if they take ample time.

'Syllogistic ReasoningeThe Syllog}stic Reasoning task is a
well-recognized cOmplex P-S measure that frequentlj has been/USed to
determlne subskills and strategies involved in the P- S process
(Sternberg & Turner, 1978) Each sylloglsm consisted of two statements
that described a relationship between three terms. The subjects had to
combine the information to decide if the concluslon about the
non-adjacent terms was 1oqieal.>Each-subject was required to complete
fonr,problem'sets of.increasing difficulty with eight syllogisms per

problem set.

120
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1. Graphs of individual'profiles (see Tables 34'and 35) and the

group means for errors and time per problem set were used to determine :

if performance steadily declined as task difficulty increased or whether

'Q} re
. CHI adults developed more effici t st ategies when demanded by the

task. Examination of the profiles revealed that 10 of the 23 subjects

who completed all four secti‘ s perrormed at a constant level as they
made about the same number of rrors per difficulty 1evel The error
profiles of -7 subjects wer
their errors-on_the easiest and most difficult problem set. The .
~performance of 2 subjects improved steadily as the task progressed while

A
for 2 others their performance progressively deteriorated

Time appears to have been a major determinant in level of

performapce as‘lZ'Subjects time increased as the task became more °

L 'he finding Suggests that rather than developing a more
o ~

strategy the CHI adults spent more time solving the. 1ndividual
B. The second and fourth problem set consumeg the greatest amount

¥ indicating the subjects put’considerable effort into these two

fiulty levels, presumably because the subjects perceived these two

ii'problem sets for 6 subjects. Comparison of their time and error
profile demonstrated that 4 of these had low error rates on all four

\
ditfiCUJ - levels. The fifth person had a %ery high time and error rate

across al. levels while the sixth'person g*essed at each item. It is

postulated that those with low and constant time and error rate may be . -
- g : :

thebsubgroup who developedian efficient strategy for solving these types

of problems<

-shaped indicating that they.made most of4

f ;As the most'difficult. Time'remained generally constant,across\the"
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To demonstrate if error rate and amount of time changed
significantly from one difficulty"level to the next, t?tests for related
measures were used. The first t-tést showed that the subjects made

significantly fewer errors on problem set two than on one (t=2.73,
& .
df=22, p<.0§3, even though the -second set was more difficult. The

decrease in error rate corresponded to a significant increase in the -

'amount of time required to complete the second problem set (t=2.5,

A )
df 22, p<.05). There were no srgnificant'differences in either error
rate or time when the results of the second and third problem set were

compared When the subjects responses from set three and four were

'analyzed, it was found that they made Significantly more errors on four

(t:2.54, df=22, p<.02) while also requiring significantly more time 'to

complete the last sheet (t= 3.86, df=22, p<.00l). The analyses suggested
, _ , . Y / '

vthat on-tnevwhole the CHI group‘experienced difficulty reuisingltheir

strategy as task difficulty increased. v _
| In.order‘to explore if subjects making fewer errors required less

time, the sample was divided by a median split on number of errors.

: Comparison of the group means for time indicated that the\more

proficient problem-solvers needed less time to complete the task

(t=2. 81, df=22, p<.05). o

2. The strategies described by the subjects were grouped by two
e

‘.psychologists according to Quinton and Fellows' (1975) major strategies.

According to Quinton and Fellow s (1975) findings, common strategies for
thisvtask"fall into two categories, thinking and perceptual. The
:thinking strategy first entails reading and‘thinking'about t;ﬁ meaning

e

of both premises and then the person must use either the series

formation or‘elimination strategy; The former requires formingda mental -

C . a

122

AN



123
. h
'series of the three terms while the latter's prime featureluas a processh'!
of elimination. Quinton and Fellow also derived two sophisticated _
perceptual strategies that do not seem to necessitate any obVious :

reasoning process but rather involve the recognition that the placement

of the names in the statements directly relate to: the concluSion. Due to

' the lack of’ details in the response of CHI adults, the strategies could

not be divided into the various subcategories within the perceptual
strategies. e _ i';i . : . _

In. order ‘to generate hypotheses regarding CHI adults strategies
such as whether strategies variedxacross item types and individuals, the
percentage of subjects ﬂalling into the main categories were calculated.‘
of the total sample, 23% were either unable to provide an account of |
their strategy or- their comments were assessed as confused and v“
illogical Another 42% stated that they read the problems and thought kii
' about the relationships but could not go on’ to explain how they used the |
information to solve the problem. As Quinton and Fellows thinking A

‘ strategies involved either forming a mental image or- providing a
- systematic process'of elimination, this dgt ot CHI adults failed to -
‘qualify for the thinking category lhe series formation thinking
strategy was given by 23% ot the subjects as their primary method of
solving the problem. However, these subjects did not abandon this
_arduous approach in preference for the more etficient, sure, and '
eftortles; perceptual strategies as the majority of Quinton and Fellows
| _undergraduate sample did. In tact the sophistication of & number ot CHI
“adults' strategies deteriorated with increased task complexity as for 2
instance their comments indicated.they changed from the series formation. =

strategy to a confused state. A perceptual strategy that. involved g,,;;§ﬁ~:7

P
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recognizing that the physical position of the names in the statements

related to the cdnclusion was used conSistently by 1 CHI subject. Two

e .
fﬂgihers inconsistently employed either the perceptual or series formation

/ strategies for varioug difficulty levels. None of the 3 subjects using

the pe:ceptual strategies were able to articulate the details that |
Quinton and Felléws' subjects reported. Overall, the CHI adglts who were
able to verbalize a strategy relied far more heavily on a verbal
ﬁhinking approaéh rather than the more sophisticated peréeptual
strategies. Furthermore, they presented as rather inflexible in their
thinking since the vast majority faile& to go on to develop a more
productive strategy as demanded by the task complexity. Only threek
subjects discovered even a simple perceptual strategy and two did not
use the method consistently as task difficulty incfeased.

3. The subjects were divided into two groups according to their
strategic approaches. The first grbup consisted of 6 subjects rated as
confused and the li who were unable to verbalize a specific strategy.

The 3 subjects who failed to complete the task were eliminated from this

- group. The second group was comprised of the 9 subjects who were

assessed aélproviding logical strategies. A t-test wés'égéputed to test
the directional hypothesis thap the group able to verbali;;’a.coherent
strategy would make significantly less errors than the coqtﬁged or
non-specific group. The one-tailed f-test demonstrated that ;hose CHI
é&ultg able to verbalize a logical stfategy were significantiy more
proficient on this task (t=2.074, df=22, p<.055.

Summary: Examination of the individual profiles»suggested that |

o
S

‘most of the subjects did not develop more efficient stgetegies but

rather spent more time solving the more complex problems. This was
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consistent with thevprevious findings' that when confronted witn more
complex tasks most éHI adults do not act impulsively. In the initial‘
phase, investing more time in the individual items was productive as
their error rate decreased' However, on the last leuel, even-though time
increased so did the number of errors. A small subgroup, roughly 15% of.
the entire sample, became more profiCient as the task complexity
increased As with the previous tasks, it was found that the more
skillful problem-solvers required less time to complete the task.

The individual profiles and statistical comparison of the results

from the four problem sets demonstrated that CHI adults fail to revise
their.strategj. Further support for the Yosition that CHI adults are
rather inflexible in their reasoning was gained from their descriptions .
of their strategies as not one subject progressed systematically from
the arduous verbal strategy to the more sophisticated but less effortful
perceptual strategies. The majority could not even verbalize thei:u
strategy or had in fact failed to develop one, again pointing ut the :
difficulty this group haS“monitoring and evaluating their own behavior. V .
Furthermore, the eVidence suggests that their limited ability to develop .
and/or verbalize strategies hinders their effectiveness as . ‘{c; |

~ problem-solvers. Overall, the analyses of the verbalization o%_the

subjects' strategies on all four P-S taskslrevealed sign}ficant

deficiencies in their metacognitive processing. This deficit seemed to ,

" reduce their performance, even if they possessed the lower level

component skills. L ’ ; ;



V. Conclusions

A. Long Term Adjustment

The findings of this study strongly supported the first major
| premise of poor long :term adjustment for CHI adults,.Twenty4one.of the
severely head injured;persons under consideratiOn had recovered their:”
baSinintellectual ability, as measured by a standard intelligence test,
- to a sufficient degree that should haVe enabled them to cope adequately
with the demands of their home, work, and social enVironments. The
'majority, though demonstrated quite significant adjustment problems vi
that appeared to permeate the three maJor life areas rather than being
confined to one sphere. In a similar vein,‘Klonoff and Costa (1984)
”studied the quality of life of 83 CHI patients who were 2 to 4 years
post-injury hy examining‘ratings by significant othersvon the Katz
Adjustment Scale. As their results indicated enduring emotional and
social'dvsfunction, they“postulated‘that maladjusted behavioral symptomsi'
are chronic or even permaneht outcomes of closed head injuries. |

The reSilience and’ strength of these individuals and their
significant others, though proved to be very impressive. It appeared

N .
E that 3 L to 2 years post injury, most families of the CHI adults had
devel ed some adaptive and realistic methods of dealing Wlth their

‘Situation, which is consistent with Weddell et al.'s (1980) findings and
Bond s (1983) clinical impressions. By this stage, si:ns of disruption
,disappear (Oddy & Humphrey, 1980), presumably because a ney level of
emotional eqUilibrium is established which allows them to solve ongoing -

'problems (Bond, 1983) However, Klonoff & Costa (1984) found an

interesting discrepancy in the reports of relatives. The significant
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others acknowledged'the CHI adults' serious emotional and social
problems. They then rated the injured person's social roles and leisure
activities as well as their own expectations and satisfaction with the
patients as normal or hetter than normal. The authors hypothesize that
the relatives were coping by'relying\on denial to promote the socially
desirable image of being sympatheticfand understanding toward the
injured person. | o |
| Unfortunately, examination of their life circumstances suggested
~ that for many of these young people further deterioration in their
adjustment level will occur as time progresses.'It iS‘judged that the
accumulative effect of their existing- adJustment problems over time willw
create even greater dlstress and more debilitating emotional reactions :
for the injured individualsfand possibly their family members.'One YOung
man explained that prior to his accident he never thought about |
rejection or failure but after five years of unexpected failures, he
anticipates problems both in work and interpersonal sxtuations for
reasons he cannot fully comprehend According to Fordyce, Roueche, and
_Prigatano (1983), more serious emotional reactions and social withdraWai
become apparent in the chronic phases as injured persons'’ awareness of .
their residual deficits and inadequate soc1al skills gradually |
increases. "The unfortunate consequence of adapting to head injury is
”/’_‘~the disquieting realization that the remainder of one's life will be a
difficult struggle” (Rosenthal, 1983, p. 202), Severe closed head
injured adults must learn to cope with a vast variety of enduring life
changes including reduced physical ability; social; familial, and
economic dependency; diminished social relationships; and lower

vocational productivity that often results in feelings of‘impotency and -
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low self-esteem (Rosenthal, 1983). b\ \\\\
The present data illustrated that for CHI adults, the general

adjustment course may be an inverted U- shaped pattern Their level of —TN

adjustment gradually ascends but seems to plateau 5\St prior to

achieving full and satisfying independence and then tra&igally deolines

as they experience repeated failures in the psycho-social aspects of

their lives. The time frame varied for each individual, but with\the

continued support of their‘families, they made tremendous recoveries\

- oiuen their almost totaily incapacitating initial impairments. With tné\

exception of the most Severely injured, recovery continued until the K
N | \

person could function almost independently, with many procuring \\\

'employment or enrolling in some type of educational or training program

Then,; the 1ong term problems gradually revealed themselves as most were

unable to successfully hold a jobor flnlSh a training program

Furthermore, they démonstrated significant problems maintaining

friendships and intimate relationships. The pattern seems to concur with

Eson's (1979) findings. TWo years‘post—injury the majority of his young

sample had recovered their basic adaptive/cognitive functions but none
were able to successfully engage in school programs, to hold steady
jobs, or to maintain mutually Satisfying personal relationships. One

subgroup of 12 young single persons in their late teens and early

twenties at the time of their accident most clearly exemplified this

pattern,as not one individual, even thouéhzsome had abovefaverage
intelligence, had progressed to the next lite stagerf securing steady
enployment and settling intoha career’while‘interpersonally‘forming an
ongoing intimate relationship. There was no evidence of thisApattern

changing in a positive direction in the near future. As they fall
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further behind their peers and experience more failures, it appears
" probable that their social, emotional, and employment retardation will

become even more evident in the years to come.

B. Adjustment and Residuel Cognitive Deficits

Findings from this study also strengtnened‘the position that it is
the’é?&ﬁitive sequelae of diffuse damage, involving higher level
;esrdual cognitive deficrts, that causa substantial adjustment
difficulties for both the injured persons and their famrlles (Boll, : \
1981; Eson, 1979; Miller, 1979; Rosenthal, 1983). Poor adjustment was
judéed to be primarily a by-product of the residualpcognitive deficits
(Najensen et al., 1975). Furthermore, it was considered false to
conclude that just because IQ recovers to a level consrstent with
premorbid functioning that CHI persons do not have permanent and
debilltatlng cognitive impairments (Miller, 1979, Tueber, 1975).
Therefore, it was proposed that if higher level residual deficits are at
the root, CHI adults would generally demonstrate multidimensional
reedjustment problems while also havlng.signiflcant higher level
cognitive deficits. In fact, the majority of the sample with average
intelligence were found to have serious adjustment problems involving
their social func¢tioning, interpersonal relationships, mental health,
and vocational performance. Also the CHI subjects were deficient in “
their P-S capacity and more importantly, they’provea quite inept at
self-evaluation both personally and cognitively. Their self-assessment
of‘thelrfadjustment,levels and emotional health failed to concur with
that of the psychologists. On the cognitiue tasksiwthey repeated1§

demonstrated a breakdown in metacognitive processing as they were

o

14
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deficient in their abiff%y to monitor and evaluate their own behavior.
Metacognition, the higher level skill of introspectlon concernlng one ]
‘own performance (Brown, 1978) appeared to be lacking in this group.
Disruptioq.in éxooutive functions or metacognitive processing reportedly
manifest"s itsels globally as it influences all behavior (Lezak, 1983).

The current resuifs.sgggest that higher level cognitive déficits,
.encompaésing;personolﬁand cOgnitive self-evaluative skills, directly
produce some aspects of the poor ‘adjustment and behavxoral dysfunction
exhiblted by this population. The disruption of their executive and o
integrative cognltlve functions seems to hinder their capacxty to
sétisfactorily fulfill their life roles. But adjustment is affected by
more than just executive cognitive function;. Ohe.must also consider
important,life influences, suchvas coping meoh;nisms, financial status,
family support, premorbid functioﬁing, emotional resources, and the
reactionézofbthose”bersons who encounter the head injured adult
(Rosenthal, 1983). The complexity of the adjustment process becomes even
oore apparenf with-the recognition that these life influences dovnot
operate in isolation. Nevertheies;, tho preséntﬁresulfs,do suggest that
efforts to clarify the relationship between levelp of metacoghitive
processing and adjusﬁmeﬁ%} and in particular, to understand the effects
of the disruption of executive cognitive skills in the long term

readjustment of CHI adults would be quite valuable.

C. Problem-Solving and Adjustment
The majorfty of the severely CHI Subjects in the present study
~ revealed the expected substantial discrepancy between their poor

adjustment level and their c0gnitive recovery.. Previous research had
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indicated that more global and less understood cognitive deficits are
'Quite resistive to spontaneous recovery and ihterfere with‘the
readjustment ?;ocess (Bdll, 1981). Therefore, the ggh;ept of ‘
problem-solving which is thoughf to be érqcial in intéllident adaptiQe _
behévior was préposed as the mediatof bétyeen intelligence, as dgfinedr
by standard intelligence tests, and competency level (5chaig,jl980).
However, the'prégenf study failed to derive a sjstematic nelationsh;p.“fv
between problem-solvin§ and adjustment that wés ind;pendent of
ih:elligencel Even when aﬁalySes were restricted to subject;:with'¥f
average inﬁelligénce,-the expected disspciatién between IQ and -P-S
fﬁiled to materialize. Most importantly} a strong finear‘relatiqnship,x
bétween adjustment level and intelligence, és'measured by the}WAIs-R;
~ was evident. General intellectual ability wés tﬁe best‘predictbrfof“ »
adjustment and measures purporﬁing to asséss¢§roblem-solvingiﬁkills e
added little to our ability to predict.level of adjustment beyondi§hat -
is already known from conventional intelligence_testing. TheupT§B§§F
results raise questions about the rather common posit;on thé; there\y§»a‘v;
limited relationship between performance on a single in'tellgfqence scale, <
such as the WAIS-R, and adjustment, even though it has not_beenrtullyy‘ﬁ
invéstigated (Eson gt al, 1978). If it iS’imbairmentfin ongding'anﬁbt
complex infqrmationkproceSSes that are at the r;ot of the cognitive An‘
deficits resulting from a Severe cloéed head injufy (Eson, 1979; Milier?
1970), then the results indicated that, in fact, éhé WAISfR‘aSSess;d SR
these deficits more thorOughly’than ﬁhé P-S measures under ?
consideration. i ; | o
Unfoftunately, conventioﬁal éests of intéiligeﬁée prdduce levélsi“

of overall cognitive functioning thatfonlk‘pértain very generally to the -



injured person's long tefm caéacity to handie life's demands \(Bond,
1983).‘Furthermore, clinical neuropsychological assessment batteries
possess poor ecological validity (King, 1984). Because there is a weak
relationship between assessment,instrumeﬁts and aspects of day-to-day
functioning, the tests contribute liftle inférmation for rehabilitationﬁ
vplanning (Sbordone, 1984). The clinician is then left with insufficient -
information from wﬁich he/she is asked to derive realistic expectations
for individual CHI adults. The presenf results strongly demonstrate that
:,cliniciahs‘need to be very cautious aboutrbASing prognostic statements
on tests that intuitively appear té relate to adjustment but have not
been validated objectively. Problem{solving tasks which have been given
a dominaﬁt éiace in assessment batteries because P-S deficits have long
been recogn;zed as a conséqugnce of brain damage and are considered
important in daily living have proven (King & Snow, 1981), ;P this case,
to‘have limitedfécoloéical validity. The present findings concur with
Kiﬁg's (198Q) contention that P-S measures provide inadequate
‘infprmation to be used in the,assessment decision-making process. The
Lpborfprognostic value of P-S t;sts’needs to be stressed as the resulting
 mi§fnt;n§ietation can aggravate the patieﬁts' and families' adjustment
}p{obiéms by creating unreaiistic eXpectatiOns. inappropriate
‘expectations interfere with coming to'terﬁs with the long té;m
disabilities which impedeslthe.development of practical coursé; of‘
aétiﬁn to deal with the person's new status (Jennett, Snoek, Bond, &
Brooks, 1981).

The need for objective measures that can assist with differential

. (
giagnosis for predicting level of long term adjustment for this

T

population remains. For clinicians increasingly are being expected to



 derive prognostic stétements and remediaéion.recommendations based>on
the results of these types‘of cognitive tests (Boll, 198L).~inrfect,
many inadequately validated lnstruments are frequently belng used to
predict "real life" outcomes (King, 1984).

According to Rosenthal (1983), there are\no adequate lnstruments
to assess behavxoral alterations in CHI adults and to predict their long
~ term consequences. Bond (1983) maintains that current long term outcome
tools only assess individuals' prognosis in very broad categories, :
especially when attempting to predict overall reintegration‘into’the'. 
community. These deficiencies, in turn, hinder the development of |
resocialization programsithat can assist the person to establish a néw\

. . . : ™.
and satisfactory role within their~family,‘w6rk, and COmnnnity ;
environments. Such programs are crucial to'moQify the primary
maladjusted behaviors that are’directly attributed to the.brain‘insult
and to minimize the secondary emotional reactions that are currently
resulting from poor reintegration into the community (RoSenthai; i983).
The common practise of.deleying aSSessmentrof outcome to_months and
. years post injuries when ;ndices are very apparent, results in missing
prime therapeutic opportunities to help individuals compensate for, anﬁ

.

adjust to, deficiencies”(Bond, 1983). Furthermore, this practise can

result in clinicians eépousing optimism for significant improvements for :

much longer than is realistic (Jennett et al., 1981). Familiés}?ecome
frustrated and embittered when finally they realize they must continuejb
to cope with problems that they originally thought would disappear.
Their belxef is primarily based on early vague statements by experts -
suggesting spontaneous 1mproyement for up to 2 years post injury (Bond,

-

1983).
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. D. Interpersonal Problem-Solving and Adjustment

The more recent position that'healthy‘adaptation relates to
effective interpersonal P—S skills rather than impersonal |
oroblem—solving was another area of exploration. The terms are used by
some. researchers to differentiate between the skills necessary to solve
laboratory-type tasks that have no personal relevance for the
problem-solver from skills necessary to effectively solve problems T
involving other people in every’day situations. The adherents of the
perspective stressing the importance of interoersonal P-S~skills claim

Nt

that poor: problem—solvers are overpowered by their envxronment These
-
individuals repeatedly fail to adequately satisfy their needs and to

N . P .

resolve their interpersonal conflicts which appears to result in the
lnablzty té ‘'successfully fulfill 1mportant life roles (Shure & SplvaC
1972 1978). Intuitively, it would seem that the interpersonal P-S task
the MEPS, which was devised to assess a person's ability to articulate
in a logicel andvsystematic fashion the means to achieve a desired goal
when confronted with a social need (Platt & spivack, 1975a), should
‘directly relate to the level of adjustnent that was achievea by the

w [
individuals in this sample. Initially, this position received .support as

e

level of adjustment was significantly related to level of interpersonal

“P-S skills. Further analyses, though,tdemonstrated that this

B

)

relationship was ag?antion o§ the interpersonal P-S task's association
withvintellectual ability. Once the effects of FSIQ were femoved, the
correlation between clinical adjusfment.and interpersonal P-S was
reduced to near zero. Although interpersonal P-S, as meesured by this
instrument, has been found in a number of studies to be relatively

independent of intelligence, given a minimum level of basic ability
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‘5'! 1975b) this was certainly not the:case.with this

plts. On the whole, those CHI adults with average
:flityvposssessed_less skill at solvingjcognitive

JP—S situations than the ayerage non-injured person.

5:§fis deficiency did not’systematically'relate to adjustmentp
:finfluence of IQ was remOVed. |

viently, researchers in the area of social learning are -

i ing the validity of the MEPS, especially as it is based solely o
'flement of a complex process (D' Zurillaf& Nezu, 1982) After '.vfé\ t
'revier;‘gtexisting literature, D' Zurillafand Nezu (1982) suggested that

the spoffaneous generation of means may be more a measure of the

quantity and quality of a person's social response repertoire or

possibly fi{index of verbal intelligence. They recommended instead that

problem,‘ g skills in everyday situations be assessed through
self-re?urt, analysis of individuals'_verbal,responses to specific test.
problems or obServations of overt behavior; |

Earlier research had demonstrated that impersonal cognitive tasks
- which have been widely used. for diagnostic assessment with brain damaged
individuals tap yery‘different skills‘than the interpersonal P-s tasks
" (Gotlib &'Asarnov, lQlQ- King, 1980) Such findings were interpréted to
support the conclusion that the ability to solve impenSonal cognitive
P-S tasks is unrelated to competency in solving real life interpersonal
’ conflicts and 1evel of mental health (Spivack & Shure, 1974) Partial
support fortthedeSQgciation between the two types of tasks was'derived
“from the fact that the interpersonal measure was not signiticantly :

' correlated with two of the ‘three impersonal p- S instruments. However ‘the _: s

interpersonal P-S measure was found’to be significantly correlated with
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the one impersonal verbal measure,'sfllogiStic'Reasoning. syilogistic
Reasoning.is a well-recognized P-S measure that requires a -person to <
determine;the'relationship between two of three terms contained in two
statements.'The common skill dimension that it.shared‘with the
interpersOnal'measure proved to be general intellectual ability.

In contradiction to expectations, thefpreSent’evidence indicated
tnat the two impersonal problem—solving measures, WCSTiand‘5yllogistic :
Reasoning, may euentually enhance the clinician's ability to predict
long term ad;ustment level if the tests arefdeueloped further. The WCST
was fourld to be independent of IQ and related to adjustment for subjects .
- with average ability. The results suggested that if the instrument could
provxde‘a greater range of scores, a-linearvrelationship between its
scores and adjustment jor.head injured persons with auerage fﬁtelfectual ‘ '
ability'may yet be derived. This finding is particularly relevant as
' WCST a test which involves the ability to form concepts based on
response feedback, to maintain response sets, and to shift sets (Lezak,

' 1976), has been extensively used in both researcn.and clinical practice

as a measure of P-S ability, especially with‘brain injured individUals
(Heaton, 1981; King é Snow, lQBl),_Syllogistic Reasoning'also nas some

P-S components that are'assoCiated'with adjustment indeoendent of IQ.
However, these components need to be isolated as Syllogistic Reasoning
seems to be prima;:ly a measure of intellectual ability. Overall

adaptive functioning was found to be more systematically associated w1th '
cognitive, laboratory type tasks ‘that do not contain_any personal. 3
» referent. It*must be stressed,‘though, that in their oresent state,
'neither‘the ﬁSCT or Syllogistic Reasoning,vcontributes significantly to

our ability‘to predict adjustment beyond wnat is already known from.
’ *
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 conventional intellectual testing.

E. Metacognitive Processing

\ ReView of studies dealing with the long term cognitive deficits
h-pointed to an accruing theme that CHI adults are “unable to develop an.
efficient overall strategy when solving problems. It has been proposed
_that the general disruption of their higher level or strategic cognitive

’ functioning rather than lower level cognitive and memory deficits may be |
'.Q:reducing their competency level Brown (1978) maintains that conscious ”
bexecutive control of one s basic cognitive processes is the highest form
of intelligent and»adaptive behavior, and subsumes general P—S skills.. y'
'Substantial support for this position was derived from the qualitative o
data that illustrated that the CHI subjedts either failed to adopt an |
overall effective strategy or could not” verbalize their choice. This
deficiency occurred on all problem—solving tasks, regardless of the '
component skills involved in eachotask This finding is in keeping with
" Lezak's (1983) POSltion that executive impairments are supramodal since
vthey influence all behaViors Generally, the subjects manifested serious
Vlimitations 1n their ability to monitor and;;valuate their own and )
'other s behavior They were unable to explain their choice of P~S
methods, - the nature of the tasks, and the role or the tester. The data
‘clearly demonstrated a significant breakdown in theigagetacognitive _
'processing which seemed to effectively eliminate their,higher level
skill of introspection concerning their own perfo:mance. Furthermore, f;;:"fs
there were strong indiéations that CHI adults with impaired performance Ai:}';

_ on P-§ tasks did not profit from feedback and failed to revise their

approach when demanded by changes in- task characteristics,;0verall they
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appeared rather inflexible in their reasoning. For instance, on one
task, hot one sﬁbject progr%ssedLgystematica;ly from thﬁﬁﬁore arduous

- but obvious strategy to the more sophisticated bﬁ: less effortful ones.

- Comparison of those individuals who déveloped even a simplistic strategy
-with ﬁhose who did not indicated that their limited ability fo develop
and/or verbalize {;eir strategy significantly hinders their
efféc;iveness as prqblem-solyers.

On all tasks, the more proficiént problem-solvers required less
time to complete the taskgpkyan those rated less skillful. The presence
of even a simpListic strateg; and-the ability to profit from past
experience tended £o reducg the time to sol?e complex problems. However,
Qhén éonfron;ed with complex and often frustrating tasks, most CHI

Q . !
adults did not act impulsively but rather slowed down and put forth more
. effort. Unfortunétely, the increased effort did not necessarily result
in improved performance. Overall, the subjects did not develop more
: sophiéticated and efficiént strategies but rather unproductively spent
" more time working on the complex items.

Metacognitive processing purportedly plays a key role in daily
living s;nce self-evaluation against common sense reality is considered
necessary regardless of the every day problem.with which one is |
;truggling (Brown, 1978). Disruption of the executivé fﬁnctioné
- interferes with‘a person’s ability for self-care, vocational
productivity, and social ielationship§, even if one's basic cognitive
skills are intact. Conversely, a person with A?sefious lossﬁof lower
lévelrcognitive skills but adequate executive control can be an |
vindeéendent and productive member of society (Lezak, 1983). The

w

description of a person with impaired executive functions is highly
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consistent with ;he characteristics noted in the present group of CHI
adults. In general, these individuals proved extremely'ineptjat
developing an overall strategy for performing complex tasks énd at
meeting their life demands.

For many of this sample, the déficits in metacognitive fun;tioning
were subtle and‘camodflaged by intact verbal and pércéétual cognitive
skills. Since the deficits are not easily obserQable, clinicians can
overlook thqﬁ’g;nébﬁéining their assessment to highly structurled
settings ;nd by using traditional guantifiable‘tasks (Lezak, 1983).
Accordinglto Lezak (1982) the problem is compounded‘by a lack of
standardized instruments for clarifying the existénce of metacognitive o
deficits and for reliably assessing the dégree of the deficiencies so
that intra and inte;individual compafisons can be mgde. thhefmore, this
lack of standardized measures has limited research into the relationship
of metacognitive deficits on laboratory—type‘tésks to daily living.
According to Lezak (1982) understanding of the role of executive N
_ functions remains anecdotal and haphazard. For individuals incurring
closed head injury, the clinical oversight and theoretical shortcomings
often result in misdiagnosis such as malingering, laziness or embtional
disturbance (Lezak, 1983) which can prevent appropriate intervention.
‘The qualitative findings of the present study support Lezak's (1982)
position that the daily living problems associated with limited
executiQe functions need to become one of the major focuses of
rehabilitation psychology.'Unfortunately "many simply do not  seem to
appfeciate the importahce of the executive functions or psféhological

incapaci;ation.that‘can result from their impéirments"’(Lezak, 1982, p.

< ,
"283).



,-L'

F. Summary of Clinical Siggificanc

2

The results of this study illustrated a need for a change in

\

orientation toward the assessment of CHI adults. The direction

' recommended is to move away from elaborate and 1engthy'cognitive”test' !
batteries while moving toward a more indepth examination of°the éerson's
functioning in his/her every day,environmentﬁ Although traditional
neuropsgchological testsvseem to be reliable*;easures of cognitiVe
skills, their utility for understanding andjgssiSting with adjustment
problems o: CHI adults is limited. Until further‘applied researoh is

" able to demonstrate which tests possess prognostic Value, clinicians
should de-emphasize test results when assisting with reintegration 1nto
the community. However, this recommendation does not imply the complete
elimination of assessment instruments but rather sugggsts tasks be
chosen depending on the purpose of the assessment. l: the prime interest
is reintegration, the WAIs-n offers clinicians the most valid
indications of potential for adjustment but even it fails'to provide
sufficient detail fo; deriving specific expectationS'and programs for
dealing with adjustment problems. Other instruments such as memory tasks
and the WCST can help identify probable problem areas. Furthermore,
Lezak (1983) advises that examiners incorporate some less structured
tasks into their formal assessments and systematically question CHI
individuals about their strategies in order to assess executive

functions.

_Most importantly though, prior to formulating prognostic

statements and recommendations, clinicians should place more credance on

their clinical judgement of the person's actual functioning in his/her -

natufSl environment. Hypotheses regarding cogﬂitive deficits that may be

140
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influencing his/her functioning level‘should be validated against the
injured person s behavior. As CHI adults have ditticulty accurately
assessing their own adjustment and mental health, clinicians should

»interview a number of significant persons ‘in their client s life, - IR e

o including tamily members, employers, and friends. Real li!e observations

may demonstrate same behavior deticits or: strengths that as yet cannot
be measured by standardized devxces. 5ystematic observations by ;

clinician/researchers may have the added advantage ot eventually leading

to the development of instruments with ecological validity.

[ 4



VI. Tables

L | © TABLE 1

 CANONICAL CORRELATION

WEIGHTING  , © . " CANONICAL - WILK'S D.F. . SIGN
SYSTEM ' CORRELATION LAMBDA Co

1. - 2 - .55 8 .12

2. S a3 s ’ 2

TABLE 2. -
. INDIVIDUAL CORRELATIONS

SIX MAIN VARIABLES . -

L R
T

CLINICAL . BELLS MEPS WCST - fSYLL:'\ TOWER

» . ' . R v . ‘. ' \
CLINICAL - Lop 29 0% —(13 . - 514 \\~.27'

i

BELLS o 1.o0 . -.22 2. -.06 NP

MEPS . D 100 =25 —ckhrk -2
WCST - ) LT . 1,00 J42% .32%
SYLL S o 1.00  .33%

TOWER . . T X

-

* p<g.05
A% ps.0l - ‘

N = 26
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TABLE 3
- MULTIPLE CORRELATION

CRITERION VARIABLE - BELL'S ADJUSTMENT INVENTORY

ENTERING e 8 SR L SR L
PREDICTOR °~ MULTIPLE R  SIMPLE R. = F P .  INCREASES  SICN
VARIABLE . , S IN MULTIPLE R .
MEPS 22 -.22 119 .29 .22 s
TOWER .28 =l 97 .39 T o6 NS
SYLLOGISM .31 =06 .78 .52 . .03 NS
wesT. .35 .12 .75 .52 .04 NS
TABLE 4
MULTIPLE CORRELATION
CRITERION VARIABLE - CLINICAL JUDGEMENT INDEX
‘ENTERING . Co L
~ PREDICTOR MULTIPLE R SIMPLE R F P INCREASES SIGN
 VARIABLE ’ ' - IN MULTIPLE R
| SYLLOGIS . .51 - -.51 8.5 .01 SL s
MEPS .55 40 495 3.37 .04 NS
| WCST .56 -.13 3.37 .04 01 NS
' TOWER .57 -27 2.5 .07 .0l & NS




TABLE 5
INDIVIDUAL CORRELATIONS.

e o
SIX MAIN VARIABLES ANDkﬁﬂREE 1Q SCORES FROM WAIS-R

N = 26

CLINICAL 'BELL'S MEPS  WCST  SYLL ~TOWER  VIQ PIQ
VIQ L65%% .23 STHE  — 43% - STk% - 36%  1.00 L 70%%
PIQ L64%% o 11 52Kk __47k% _.78k% —.5T*k . 70%% 1.00
FSIQ J70%% 17 59Kk 46xk . 74kk - 50%%  Qlkk Q3kk
¢ : .
* ps.05
%% ps,01
TABLE 6
PARTIAL CORRELATTONS 3,
SIX VARIABLES WITH FSIQ CONTROLLED FOR
CLINICAL . BELL'S MEPS WCST SYLL TOWER
CLINICAL 1.00 -26 =02 . .31 0L .14
BELL'S - 1.00 -.15 .04 -.28 -.23
'MEPS 1.00 . .03 -.00 .03
\ ‘ .
WCST - 1.00 A3 .12
SYLL T, 1.00 -.07
TOWER o 1.00
* ps.05
*% ps.01 o
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FSIQ - FIFTH PREDICTOR VARIABLE

TABLE 7

MULTIPLE CORRELATION

ENTERING .. = . - S ;
PREDICTOR MULTIPLE R SIMPLER F P INCREASES IN SIGN
VARTABLE - | - . MULTIPLE R
FSIQ .70 70 231 .0001 70 S
WCST 3 - -.13  13.38 .000l .03 NS
 TOWER 74 ~.27 .71 .0005 .01 NS
MEPS .74 40 6.25 .0018 .00, NS
SYLL .74 .51 4,77 .005 .00 NS
" TABLE 8
MULTIPLE CORRELATION :
. DELETION OF LOWEST FSIQ SUBJECTS -
Fobk PREDICTOR VARIABLES
ENTERING ‘ J L
PREDICTOR MULTIPLE R SIMPLE R - F P ] 'INCREASES IN SIGN
VARTABLE , o MULTIPLE R
SYLL | .78 -.78  29.02 .00 78 s
MEPS .80 .39 15.84 0001 .02 NS
WCST .81 .02 10.52 .0004 o1 NS
TOWER .81 _.14 .47 .00L4 .00 NS
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. TABLE 9

INDIVIDUAL CORRELATIONS .

DELETION OF LOWEST FSIQ SUBJECTS

~.

CLINICAL MEPS WCST  SYLL  TOWER ¥ vIQ  PIQ FSIQ
_ , al

CLINICAL 1.000 39% 02 -.78%% - 14 L64%k 69k T4k
MEPS L1000 -1 -27 - -13 52%%  30% 51k
WCST | 1.00 .09 .09 -.27 -.25 -.26
SYLL 1.00 V12 = 45%  63%K — 60Kk
TOWER 1.00 ~ -.25 -.43% -.36%
VIQ 1,00 .66%% ,92%x
PIQ 1.00  .90%*
FSIQ 3 1.00

* ps.05

** ps.0l

j *
N = 21 !
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TABLE 10
MULTIPLE CORRELATION

FSIQ AS FIFTH PREDICTOR VARIABLE
DELETION OF LOWEST FSIQ SUBJECTS

147

4

VARIABLE ~ MULTIPLE R SIMPLE R F P INCREASES TN SIGN

' » © MULTIPLE R
SYLLOGISM .78 -.78 29.02 _ | S .78 S
FSIQ g 74 23.35 . .07 NS
WCST .86 02 17.607 | .0l - NS
TOWEﬁh .87 .14 12.92 : . - .01 s
MEPS 87 .39 9.70. .00 NS

. TABLE . 11

- PARTIAL CORRELATIONS
FIVE VARIABLES - CONTROLLING FOR FSIQ
DELETION OF LOWEST FSIQ SUBJECTS
CLINICAL'. - MEPS WCST SYLL TOWER
CLINICAL 1,00 | .02 .33 - 62%% .20
MEPS | .00 .02 (05 .07
wesT 1.00 -.08 .00
SYLL . 1.00 13
' ToWER 1.00
\
A Y
* ps.05
**% ps.01
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TABLE 12

CONTINGENCY TABLES (LOWEST IQ SUBJECTS IN BRACKETS)
(SUBJECTS' ID NUMBERS IN QUADRANTS)

¢
. , | . »
1)  LEVELS OF FSIQ BY LEVELS OF ADJUSTMENT - )
St y
HIGH ADJ LOW ADJ . : ,
N=11" = N=10 \
HIGH FSIQ o - 11 .~
N =11 ' 02 16 01 - -
2 90 04 20 12 : L . ¢
a7 24 22 - S
J 15 26
LOW FSIQ : 10 :
N =10 _ 03 18 ,
81 - 89 _ 08 , 06 23 co . .
. 100 13 25 - ' .
11 (17) \ 14(05,08
19,21)
1 10 21
2)  LEVELS OF FSIQ BY LEVELS OF SYLLOGISMS
HIGH SYLL LOW SYLL
N =12 N=29
HIGH FSIQ ‘ 11
N =11 02 15 26 01 ‘
2 90 04 16 22
07 20 .
12% 24
LOW FSIQ , , 10
N =10 09 03 03 '
81 -8 - 11 06
' . 18% 10%
13
12 9

*Ss who changed quadrants from (1)



"TABLE 12 - continued

\

3)  LEVELS OF SYLLOGISMS BY LEVELS OF ADJUSTMENT

HIGH ADJ LOW ADJ
N=11 . N=10
HIGH SYLL — ' 12
N =12 02 11% 24 12
14 15 26 18%
07 16
. 09% 20 A
L ' - .

LOW SYLL - 9 | %( |
N=9 | 0l* 14

- 100 . 03 22* '

© 06 23 (05,08)
17 13 25 (19,21)

@

*Sg who changed'Quadrénts from (1)

_'uj;aé_



TABLE 13

150

CHI SQUARED ANALYSES o

1) GROUPS ON WCST BY GROUPS ON CLINICAL ADJUSTMENT

RIcH LOW
CLINICAL - . CLINICAL
ADJUSTMENT ~ ADJUSTMENT
. HIGH
- WCST v
10 3
LOW -
WCST | . »
3 10
13 13

. CORRECTED x2 = 5,54,.DF = 1,

13

13

26

'2)  GROUPS ON WCST BY GROUPS ON SYLLOGISMS

LOW

 HIGH -

" SYLL  SYLL
HIGH E
WCST 9 4
LOW . ~
WCST 5 8

13, 13

-%3)  GROUPS ON WCST BY GROUPS

HIGH  LOW
TOWER TOWER
HIGH ,
WCST '8 5
LOW .
WCST 5 8
13

13

13

26

p = .02

RAW x2 = 7,54, DF = 1,
p = .006

PEARSON'S R = 0.54,
p = .002

3

CORRECTED x2 = 1,39, DF = 1, p = .24

RAW x2 = 2,48, DF = 1, p = .12

PEARSON'S R = .31, p = .06

- e

<;GQRRECTED x2 = .62, DF - 1, p = .43"

RAV X2 = 1.38, DF =1, p=.2

PEARSON'S R = :23, p = .13

8
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’ ‘ TABLE 13 ~ continued

- cHr SQUARED ANALYSES JUSEOR

4) . GROUPS ON CLINICAL ADJUSTMENT BY-GRDUPS ON“SYLLOGISH o

1]

HIGH Do e ST T LT I (L
ADT 1L 2 13 * " CORRECTED x2 = 7.58, DF = 1, P/=.006"

' LowW | o E ﬁAw xzai 9.9, F - 1, p f .002
ADJ 3 10 13 . Sl

s 'PEARSON'S R = .52, P- ,00"
14 .12 26 | - |
5)  GROUPS ON CLINICAL ADJUSTMENT BY GROUPS. on TOWER

HIGH - LOW
TOWER " TOWER

HeR | T s . -
ADJ |8 ° 5 13 CORRECTED x2 -.62, np - 1, P 43

B7 R e CRAW X2 = 1, 38, DP =1, 5= 2419T f';,“

- ADJ 5 8 13 ,

pmmmsn-.n;p543

13 13 26
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TABLE 14 & - -+ o

. T-TESTS

o

- DIFFERENCES IN LEVEL OF -ADJUSTMENT BETWEEN
HIGH AND LOW IMPERSONAL PROBLEM-SOLVERS

\\\-.
VARIABLE = . N MEAN STANDARD STANDARD T  DF 2-TAIL
 CLINICAL ADJ. 'DEVIATION  ERROR _ VALUE PROB.
GROUP I - HIGH WCST 13 8.89 2.5 ~ .69  1.48 24 .15
© -GROUP II - LOW WCST 13  7.23 - 3.1 .87 "
X £
VARIABLE - ' N MEAN STANDARD STANDARD T  DF 2-TAIL
CLINICAL ADJ. | DEVIATION  ERROR  VALUE PROB,
GROUP I - HIGH SYLL 14 9.5 2.9 78 3,19 24,004 -
GROUP II - LOW SYLL 12 6.4 1.8 .53




TABLE 15

—

GROUPS ON MEPS BY GROUPS ON CLINICAL “ADJUSTMENT

CHI SQUARED

1

153

HIGH CLINICAL - LOW CLINICAL
ADJUSTMENT. SN ADJUSTMENT
HIGR WesT . 8 5
- LOW WCST | 5 8

CORRECTED x2 = .62, DF=1, p=.43
RAW x? = 1.38, DF=l, p=.24

PEARSON'S R = ,23, p=.12

TABLE 16
~ . ‘::“ . T_TEST

DIFFERENCES IN LEVEL OF ADJUSTMENT BETWEEN HIGH AND LOW
' INTERPERSONAL PROBLEM-SOLVERS

N

.

VARIABLE N STANDARD

MEAN STANDARD © T DF 2-TAIL
CLINICAL ADJ | DEVIATION  ERROR  VALUE PROB.
GROUP I . 13  8.67 3.36 93 1.08 24 .29
(HIGH MEPS) o |
GROUP II 13 7.44 2.35 .65
(LOW MEPS) S
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TABLE 17 P

MANOVA

154

MULTIVARIATE ANALYSIS OF MEANS FOR THE THREE IMPERSONAL P-S
TASKS FOR FAST AND SLOW PROBLEM SOLVERS ’

'CELL MEANS AND STANDARD DEVIATIONS

VARTABLE - WCST

. FACTOR MEAN STANDARD DEVIATION
FAST GROUP '34.9 22.37 12
SLOW GROUP 45.0 19.67 11
ENTIRE SAMPLE '39.7 - 21.28 - 23
VARIABLE - SYLLOGISM
N . -

FACTOR MEAN " STANDARD DEVIATION N
FAST GROUP 5.9 5.3 12
SLOW GROUP 11.3 9.9 11
ENTIRE SAMPLE 8.5 8.1 23
VARIABLE - TOWER -

FACTOR MEAN _ STANDARD DEVIATION N
FAST GROUP 102.8 32.5 12
SLOW GRQUP 133.5 30.4 11
ENTIRE SAMPLE 117.5 34.5 23
MULTIVARIATE TEST OF SIGNIFICANCE |

i \
TEST VALUE F HYPOTH DF  ERROR DF  SIGN OF F
WILKS L.69 ¢ 2,81 3 19 .070
UNIVARIATE F-TESTS (1,21) DF ¢
VARIABLE | HYPOTH SS ERROR SS  HYPOTH MS  ERROR MS F  SIGN
%

- WCST | 583.5 9376.9  __583.5 4.6 1.3 .27
SYLL 164.6 129.1 .. 164.6 61.5 2.68 .12
TOWER 5413.3 20838.4 5413.3 .992.3 '5.46 .03
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TABLE 18

HOTELLING'S T-SQUARED
MULTIVARTATE ANALYSIS OF MEANS FOR THE FOUR MEASURES

FOR GROUP I (s 3.6 years post—injury)
AND GROUP II (> 3.6 years post-injury)

T2 DFI . DF2 ~ P-RATIO PROBABILITY
N V h ‘ ﬂ
6.9 4 21 .51 .24
TABLE 19 <

HOTELLING'S T-SQUARED
MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR.hEASURES

FOR THE YOUNGER (19 to 26 years) AND
OLDER (27 to 37 years) GROUPS

12 ~ DFlL . DF2  F-RATIO - PROBABILITY
| | “RATIO

A}

.23 - o2 B Y | .89

TABLE 20
HOTELLING'S T-SQUARED

MULTIVARIATE ANALYSIS OF THE MEANS FOR THE FOUR MEASURES
FOR TWO GROUPS DIFFERING IN LENGTH OF COMA

T2 ' DF1 DF2 F-RATIO- PROBABILITY

3.71 4 SR} ¢ .81 .53



MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR MEASURES .

TABLE 21

 MANOVA

FOR IHE TWO GROUPS DIFFERING IN LENGTH OF PTA

o

CELL MEANS AND STANDARD DEVIATIONS

VARIABLE - CLINICAL ADJUSTMENT

-

FACTOR MEAN STANDARD DEVIATION N
SHORTER PTA 8.4 3.69 13
LONGER PTA 7.7 1.9 13
ENTIRE SAMPLE 8.05 2.9 26
VARIABLE - MEPS

FACTOR . MEAN STANDARD DEVIATION N
SHORTER PTA 9.46 7.02 13
LONGER PTA 7.69 6.09 13
ENTIRE SAMPLE 8.58 6:5 26
‘VARIABLE - WCST

FACTOR MEAN STANDARD DEVIATION N
SHORTER PTA 45.46 22.09 13

" LONGER PTA - 40.23 23.97 13
ENTIRE SAMPLE . 42.85 22.74 26

" VARIABLE - SYLLOGISTIC REASONING

. FACTOR _ MEAN ~ STANDARD DEVIATION N

SHORTER PTA 7.0 7.8 13
LONGER PTA - 12.54 9.36 13.
ENTIRE SAMPLE ' ° 9.7 8.9 26
MUETTVARIATE TEST OF SIGNIFICANCE
TEST VALUE APPROX F HYPOTH'DF 'ERROR DF  SIGN OF F
WILKS 1.18 4,00  21.00

.35
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. TABLE 22

MANOVA'

MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR MEASURES

FOR THE THREE IMPACT SITE GROUPS

CELL MEANS : AND STANDARD DEVIATIONS

VARIABLE - CLINICALvADJUSTyENT

FACTOR . MEAN STANDARD DEVIATION
RIGHT - 1.8l : 2.39° 12
LEFT 7.3 2.34 7
NO R W ¥ 4,17 7
ENTIRE SAMPLE | 8.06 X 26 .
VARIABLE - NEPS N
FACIOR - . MEAN  STANDARD DEVIATION N
‘RIGHT . N 8.08 . 6.78 12
-~ LEFTS ' 1.1 5.67 7
No.. - 6.86 - 6.94 7
* ENTIRE SAMPLE  8.58 6.50 26
" VARIABLE - WCST
FACTOR . MEAN STANDARD DEVIATION N
RIGHT ‘>~ 36.92 - 17.30 12
LEFT  *© . 50.86 | 29.69 7
NO S 45.00 - 23.96 7
ENTIRE SAMPLE | 42.85 22.74 26
| VARIABLE - SYLLOGISTIC REASONING |
FACTOR ~  MEAN STANDARD DEVIATION N
RIGHT .- 10,75 - 8.48 12 -
LEFT g Mus 9.46 7
NO . n 10,09 7.
ENTIRE SAMPLE = 9.77 8.90 26
g R ' - b
MULTIVARIATE TEST OF SIGNIFICANCE
TEST VALUE ~ APPROX F HYPOTH DF ERROR DF  SIGN OF F
WILKS .70 .96 8.00  40.00 .48
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TABLE 23 |
HOTELLING'S T-SQUARED \\\\
MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR MEASURES

~ FOR THE TWO GROUPS, COMPLICATED AND UNCOM?LICATED

T2 " DF1 | DF2 F-RATIO PROBABILITY

1.88. 4 21 W41 .80



MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR MEASURES
FOR THREE EDUCATION GROUPS

TABLE 24

' MANOVA

S _
CELL MEANS AND T@R.D DEVIA:;I‘IONS

VARIABLE - CLINICAL ADJUSTMENT

STANDARD DEVIATION

MULTIVARIATE TEST OF SIGNIFICANCE

TEST - - VALUE

APPROX F

FACTOR MEAN N
EDUCATION 1 10.29 3.24 6
EDUCATION 2 8.23 1.66 . 10
EDUCATION 3 . 6.55 3.01 10
ENTIRE SAMPLE -~ 8.06 2.91 26
VARIABLE -~ MEPS ,

FACTOR MEAN STANDARD DEVIATION N
EDUCATION 1 12,67 7.37 6
EDUCATION 2 N 6.3 7.50 10
EDUCATION 3 8.4 3.75 10
ENTIRE SAMPLE 8.58 6.50 26
VARIABLE - WCST s -
 FACTOR MEAN STANDARD .DEVIATION N

.“ . : -
EDUCATION 1 35,33 “ 3l.61 6
EDUCATION 2 bh. 4 20.96 10
EDUCATION 3 45.8 19, 10
ENTIRE SAMPLE 42,85 . 22, 26
VARIABLE - SYLLOGISM o

FACTOR MEAN STANDARD DEVIATION N

EDUCATION 1 6.5 . 5.32 6
- EDUCATION 2 11.0 10.82 10
EDUCATION 3 © 10,5 8.82 10
ENTIRE SAMPLE 9.78. 8.90 26

HYPOTH DF  ERROR DF 'BIGN,OFT?‘ :

WILKS .63

1.31 .

8.00  40.00

.27
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MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR MEASURES

TABLE 25

MANOVA

FOR THE TWO FSIQ GROUPS - FULL SAMPLE

CELL MEANS AND STANDARD DEVIATIONS

VARIABLE - CLINICAL ADJUSTMENT

FACTOR MEAN STANDARD DEVIATION N
LOW FSIQ 6.70 2.12 15
HIGH FSIQ 9.95 2.82 11
ENTIRE SAMPLE 8.06 2.90 26
VARIABLE = MEPS

FACTOR MEAN STANDARD DEVIATION N
LOW FSIQ . 6.67 5.6 15
HIGH FSIQ 11.18 6.98 11
ENTIRE SAMPLE 8.58 6.5 26
VARIABLE - WCST .

FACTOR MEAN STANDARD DEVIATION N
LOW FSIQ 51.07 19.1 15
HIGH FSIQ 31.64 23.29 11
ENTIRE SAMPLE ' 42,85 22,74 26
VARIABLE — SYLLOGISM

FACTOR MEAN STANDARD DEVIATION N
LOW FSIQ 14.07 9.23 15
HIGH FSIQ 3.91 3.65 11
ENTIRE SAMPLE 9.77 8.9 26
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WE 25 - continued

MULTIVARIATE TEST OF SICNIFICANCE

SYLLOG. ° 654.77 1325,84 654.77  55.24 11.85.

A

TEST  VALUE APPROX F HYPOTH DF  ERROR DF P
O WILKS .51 5.11 4,00 21.00 .005
UNIVARIATE F-TESTS with (1,24) D.F.

VARIABLE  HYPOTH SS ERROR SS HYPOTH MS ERROR MS P
CLINICAL ADJ  68.6 142,94 68.6 - 5.96  11.52 .002
MEPS . 129,38 926.97 129.38 = 36.62 3.35 .08
WCST 2395.91 10533.48  2395.91 - 438.89 - 5.46. .  .028

002

161
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TABLE 26
~ MANOVA

MULTIVARIATE ANALYSIS OF MEANS FOR THE FOUR MEASURES
FOR THE TWO FSIQ GROUPS - FIVE LOWEST FSIQ S_ DELETED

»
CELL MEANS AND STANDARD DEVIATIONS nd
VARIABLE - CLINICAL ADJUSTMENT '
FACTOR o MEAN ~  STANDARD DEVIATION N |
LOW FSIQ 6.58 2.39 . 10
HIGH FSIQ 9.95 2.82 11
ENTIRE SAMPLE . 8.35 - 3,09 21
VARIABLE - MEPS
FACTOR MEAN STANDARD DEVIATION N
| | } o o
LOW FSIQ 8.2 6.0 10
HIGH FSIQ 11.18 6.98 11
ENTIRE SAMPLE _ 9,76 6.55 21
VARIABLE - WCST
- FACTOR - MEAN STANDARD DEVIATION N
_ LOW FSIQ N 17.52 10
HIGH FSIQ  31.64 | 23.29 ' 11 .
ENTIRE SAMPLE 38.57 o 21.56 o 21
_VARIABLE - SYLLOGISM .
FACTOR MEAN STANDARD DEVIATION . N
LOW FSIQ 9.2 b.47 | 10
HIGH FSIQ 3.91 3.65 11
6.43 4

- ENTIRE SAMPLE .79 - - 21




-
o ~ TABLE 26 -vcontinued
3
'MULTIVARIATE TEST OF SIGNIFICANCE
|
TEST VALUE ' APPROX F  HYPOTH DF - ERROR DF
. WILKS .54 0 3460 4,00 16,00 .032
UNIVARIATE E-TESTS with (1,19) D.F. .
VARIABLE ~ HYPOTH SS ERROR 55  HYPOTH MS ~ERROR MS F P
CLINICAL ADJ  59.83 130,98 '59.83 6.89 8.68 .008
WCST 1110.99  8188.15 . 1110.99 430.96 2,58 125
16.45 8.92 .008

v

SYLLOG. 146,63 - 312.51 - 146.63

163
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TABLE 27

’

CHI SQUARED ANALYSES

LEVEL oF INTELLECTUAL ABILITY AND MAJOR DEMOGRAPHIC FACTORS

FULL SAMPLE

o GROUPS ON FSIQ BY GROUPS ON TIME OF -INJURY

SHORTER LONGER

TIME  TIME L
Low | R
FSIQ : 9 6 15 CORRECTED x? = .63, DF = 1, p = .43
HIGH. - RAW x2 = 1.42, DF = 1, p-= .23
FSIQ- 4 711 _ - |
| x PEARSON'S R = .23, p = .13

13 13 26
'2)  GROUPS ON FSIQ BY GROUPS ON AGE
YOUNGER OLDER L T

LOW . | o
FSIQ 8 7 15 _CORRECTED x2 = 0.0, DF = 1, p = 1.0
HIGH RAW x2 = .16, DF = 1, p = .64 _
FSIQ . 'S 6 11 . R o L
e . PEARSON'S R = .078, p = .35 (::1\‘\

13 13 26 T

3) . GROUPS ON FSIQ BY GROUPS ON COMA

SHORTER LONGER o a o .
COMA - COMA : - ‘
Low T | . o
FSIQ =~ 6 9 15 - CORRECTED x2 = 1.58, DF = 1, p = .21
HIGH _ RAW x2 = 2,74, DF = 1, p = .1
FSIQ 8 3011 » o o _
14 12 26 |




<

. 7) GROUPS ON FSIQ BY GROUPS ON PTA

SHORTER LONGER SR
PTA  PTA .,

LOW ] o R - Sl g iy
FSIQ. 8 7 15 CORRECTED x2 = .01, DF = 1, p =

CHIGE
PSIQ. . 5 -6 .1I°

13 I3 26
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TABLE 28

CHI SQUARED ANALYSES

LEVEL OF INTELLECTUAL ABILITY AND MAJOR DEMOGRAPHIC FACTORS

FIVE LOWEST FSIQ SUBJECTS DELETED

]

GROUPS ON FSIQ BY GROUPS ON TIME OF INJURY

. SHORTER LONGER

o FSIQ

2)

. SHORTER LGNGER B

Low

'FSIQ

HIGH
FSIQ

 TIME  TIME |

GROUPS ON FSIQ BY GROUPS-ON COMA T

(

13 8 21

LOW _ ' L -
FSIQ 5 5. 10 CORRECTED x% = ,036, DF = 1, p = .85
HIGH . RAW X2 = .4 , DF = 1, p = .53
4 7 1 B ,
' PEARSON'S R = .14, p = .28
: : 2
9 12 21
 GROUPS ON FSIQ BY GROUPS ON AGE (
" YOUNGER OLDER -
" LOW - - : ,
FSIQ* 6 4 10 CORRECTED X2 = .05, DF = 1, p = .82
HIGH — . RAW x? 44 DF = 1, p = .51
FSIQ. 5 .6 - 11 \ :
R o PEARSON'S R = .15, p= .26
o ; : i )
e?A Al 100 21
e \ I . . ) . ’; ‘ ’
3S - ) .

COMA..  COMA N
— .
55 10 ' CORRECTED x2 .39 DF =1, p=.53
T | . "RAW X2 = 1,15, DF =~ 1, p = .28
8 3.1 - S ' - -
\ M oy . ’ . b PEARSON'S/R - - 23) Vp-" .15

166
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TABLE 28 ~ continued . ' N

_4)  GROUPS ON FSIQ BY GROUPS ON IMPACT SITE

RIGHT* LEFT  NO A -
LOW , - : |
FSIQ 4 3 3 10 ~ S
HIGH .. RAW x2 = .06, DF = 2, p = .97
“FSIQ 5 3 31 o | .
. . 1 PEARSON'S R = =.05, p = .42
9 6 6 21 '
'5)  GROUBS ON FSIQ BY GROUPS ON COMPLICATIONS
COM  UNCOM
LOW . | o :

, FSIQ 6 4. 10 ~ CORRECTED x2 = 0, DF = {, p = 1.0
HIGH § . RAW x2 = .06, DF = 1, p = .8
FSIQ 6 5 11 ‘ " -

5 _PEARSON'S R = .05, p = .41
C %3 h
12 9 21 . |
%)  GROUPS ON FSIQ BY GROUPS ON EDUCATION = ©
D1  ED2  ED3 | T e
' LOW ! '
T \#s10 1 4 \
HIGH — = RAW x2 = 2.56, DF = 2, p =*,32
FSIQ 4 4 | | .
- PEARSON'S R = -,31, p & .08
5 8 8 21 i \
—\__/ . (



MEAN DIFFERENCES IN FSIQ FOR GROUPS BASED ON}

TABLE 29

T-TESTS AND ANOVAS

* DEMOGRAPHIC FACTORS - FULL SAMPLE

N .

LONGER PTA

VARTABLE MEAN STANDARD  STANDARD T DF  2-TAIL
FSIQ DEVIATION = ERROR VALUE PROB.

GROUP 1 . ‘ ¢ - _
FROM INJURY | o
GROUP II _
LONGER TIME 13 94.85  12.48 3.46
GROUP I : e
YOUNGER AGE 13 89.92  12.35 3.42 -.32 24 .75
GROUP II | | |
OLDER 13 91.46  11.99 3.33
GROUP I | S
SHORTER COMA 14 94.86  11.81 3.16 2,06 26 .05
GROUP IT )
LONGER 12 85.83  10.59 3,06
GROUP I ’ B .
COMPLICATED 16 89.44 = 12,23 3.06 -.67 26 - .51
GROUP II | \
UNCOMPLICATED 10 92.7 11.85 3.75
GROUP I : ' | | o
SHORTER PTA 13 '92.23  12.58 3.49 | .65 24 .52
CROUP II | , |
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VARIABLE - FSIQ
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TABLE 29 - continued ]

ANOVAS

BY VARIABLE - EDUCATION ~ 3 GROUPS

TOTAL o ©25

SOURCE DF  SUM OF SQUARES  MEAN SQUARES . F P
. oo , A
BETWEEN GROUPS 2 489.19 2446 1.83 .18
WITHIN GROUPS 23 3082.33 136,01
ToTAL ‘;;25 357}.53’
~VARIABLE - FSIQ |
BY VARTABLE - IMPACT SITE - 3 GROUPS
o 1 /
| SOURCE B SUM OF" SQUARES MEAN SQUARES PP
BETWEEN GROUPS ' 2 ©29.01 14.5 .09 .91
WITHIN GROUPS . 23 . 3542.52 154002
\ 3571.53 :
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g TABLE 30 .
. : . 'y « ) :. , o L
| T-TESTS AND ANOVAS L R s
MEAN DIEFERENCES IN FSIQ FOR GROUPS BASED ON
DEMOGRAPHIC FACTORS ~ FIVE LOWEST FSIQ SUBJECTS DELETED
VARIABLE N MEAN STANDARD STANDARD T  DF - 2-TAIL
FSIQ . DEVIATION  ERROR ~ VALUE . ‘PROB.
GROUP I i ” | T B
SHORTER TIME - 9 91,33 7.86 2,62 - -1.07 19 3
FROM INJURY - : : S :
GROUP Il S , . .
LONGER TIME 12 96.25 15331 344 R
GROUP I = S | L R
GROUP 11 | T
OLDER 10 95.4 '10.78 3.41
"GROUP 1 T : | o
SHORTER COMA 13 96.08  11.33 ~ . ‘3.14 1.09 19 .29
GROUP I1 R | o
LONGER 8 91-0 (“ 8054 ‘ 3-02 n /¢(? ) ) N ) ! %
GROUP I : ' o ’ N -
- COMPLICATED ~ 12 94.08 = 10.1 2.92 . =.03 19 .98
GROUP II N . o |
UNCOMPLICATED 9 94.22  11.49. 3.83
 SHORTER PTA 12 93.33 12.46 . 3.59 -.4 190 - ;695 .
" GROUP II | , : )
LONGER PTA 9 95,22 7.51 - 2.5 \
’ . «S‘f)‘:‘ ) » [ . )
¥



TABLE 30 - continued

§ : ANOVAS

VARIABLE - FSIQ

BY VARIABLE - EDUCATION - 3 GROUPS

o

Q

SOURCE DF  SUM OF SQUARES MEAN SQUARES

F P
BETWEEN GROUPS 2. 423.21 211.60 2,17 .14
. 'WITHIN GROUPS 18  1755.37 ©, 97.52
TOTAL 20 2178.58 - . 3
‘ g
- VARIABLE - FSIQ - 3
BY VARIABLE - IMPACT SITE - 3.GROUPS (
SOURCE . DF  SUM OF SQUARES MEAN SQUARES F P
BETWEEN GROUPS 2 21.50 10.75 09 .91
WITHIN GROUPS 18 2157.05 - 119.84

TOTAL 20 2175.58
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TABLE 31

COMPARISON OF CHI ADULTS' CATEGORIES ON THE MEPS TO NORMALS AND

' PSYCHIATRIC_PATIENTS FROM PLATT AND SPIVACK'S (1974) STUDY

“

For story 1, which was concerned with a neighbbfhood leader, the
normal group was more likely than the CHI adults to give the means

" of "offering plans or ideas" (56.7% of normals vs. 28% of CHI

adults, Pérrected x2 = 5.18, p<.05), while no significant

t difference was found between patienta and CHI adults ‘(37.82 for
- patients vs. 28X for. CHI adults, x2 = .46). As with the patient
‘group (8.5% for patients vs. 20 for CHI adults, corrected x2 = ,2,

p>.05), CHI adults tended to be more concerned with the mechanics
of nominations and elections than the control group (20X of CHI
adults vs. 0% of the controls, corrected x% = 10.4, p<.05).

Story 2 dealt with regaining an estranged girl ftiend'and here
there was no major difference in the frequency of usage by the

‘controls and CHI adults of the mean, "resolving the problem by

doing something," (20.2% for control vs. 32% of CHI adults,
corrected x2 = 1.2, p>.1). The CHI adults proved more likely to
utilize this category than ‘the patient group (8.2% for patients vs.
32% for CHI, corrected x2 = 8.84, p<.05). On the other hand, just
as with the control A{7.3% of the control vs. 0X of CHI adults,
corrected x? =g77, p>.1), the psychiatric patients weré more
likely than CH ‘adults to "wait for a phone call from thé other
person" (17.3% for patieuts vs. 0% for CHI, corrected x2 = 3.7,

P< 1) : . Y

For story 3 which had the theme of wahting to have friends in a new

neighborhood, there was no significant difference between the
controls and CHI adults in usage of the category "receiving a visit
from neighbors (18.5% for controls vs. 4% for CHI adults, corrected
x2 = 2.19, p>.1) and no difference between the patients and CHI
adults in the number of times this category was given (4.3% for
patients vs, 4% for CHI adul.ts,‘x2 = ,0005, p>.1). - Furthermore,
there was no difference between patients and CHI adults in giving.
the mean "visit the neighbors" (33.6% for patients vs. 24X for CHI
adults, corrected x% = .48, p>.1). The difference between the
normals and CHI adults was 8180 nonsignificant (20.3% for controls
vs. 24% for CHI adults, x 005. p> . :

~ Story 4 focussed on meeting someone of the opposite sex. Here CHI .

adults were more likely to conceptualize meeting the person of the
opposite sex by "stdrting a conversatiion" or "inviting to join".
than the patients (40% for patients vs. 64X for CHI adults,

corrected x? = 3,86, p<.05) than controls (15.7% for controls ve.,

64% for CHI adults, corrected x = 18,03, p<.05). The percentage

of controls and CHI adults who incorporated the step of "proposing

and/or becoming engaged" was very similar (15% for controls vs. 16%
for CHI adults, x2 = ,03, p>.1) while CHI adults differed

_ substantially from patients in frequency of usage (L. lz,/at
‘patients vs, 162 for CHI. adults, corrected x2 = 10.2, P 05)
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TABLE 31 - continued

<

Story 5 dealt with regaining friends. Here controls and 'CHI adults
(9.5% for controls vs. 20X for CHI adults, corrected x2 = .79,
P>.1) were more likely to use the category "introspection" than
patients (2.7% for patients vs. 202 for CHI adults, corrected

x? = 10.8, p<.05).

Q.
-

bl
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TABLE 32

QUALITATIVE SUMMARY OF RESPONSE PATTERN ON THE MEPS

Percéntage of Subjects able to give Means for "each Story. k - . -

| Story Per .Cent

4 R
728
48%

727 X = 542

60% :

2% - S .
56% : |

ey SN o

N =t

~ o

I S
‘\/ - . .
Percentage of Subjects rated as NO\TIQQQ & Irrelevant Means . » _
even though t:hecy gave responses AN \J L o _‘ N

Story _ Per Cent - - s D

52% ‘ .
24% | R »
52% - —_— e

24 X =402 S _
a1 o r o ,

44% | ok o o
40% ' '

SNON VU ES W N e

aercentage of Subjects who made no,teéponse on each story"

Story Per ‘Eetﬁ i :’& Fi

o T _:g C ,3
o '41_‘- T A | o Wi
, K S L :
4 -
0z E :
24% e
47 _ a

<67

NV S W
>
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‘ _ TABLE 32 - continued

v

Percentage of.Squects thét elaborated on theirvMeana,
N \ .

Story __ Per Ce}g S ' T
1 0x | -
2 81 h - -
3 . 28Y C ,

T4 207 X = 137
5 247 S o
6 34 :
7 122

‘Perc?ﬁ@agé of Subjects that specified potential obstacles ” . i

Story Per Cent

0x .

02 T
0% : K , ]
ox - (3 different Ss gave 1 obstacle for -
4% C each of last 3 stories) :
P L r S

42

¢

NOWL S WN -

. . ' , \
- Percentage of Subjects indicaflng an awareness of time passage .
. s : , St

. ; .
-4 . f \.

Story Per Cent : 4

0X
8% ‘ : ‘ : ,
82 o ' . .
322 o X = 9% B L
4% - | e

.42 | .

(4

SN DS WA -

N
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TABLE 32 ~ continued

Percentage of Subjects whose answers indicated thinking prior to
taking action , R .

Story Per Cent - - A PN

B 2 |
24X o s
8% o

0z X =97

202 S

v _ CLeT IR T

NOVWA PN -

 .Percentggé of Subjects who gave passive;anéve:s

Story __ Per Cent

02 _”‘, ‘ . o ‘ “.';‘_-(
B
42 . X = 2% R

C o

02 , o o
N} i o SRR

TNV WN

Number of Subjects who provided logical rationale for firs6.fi€gfsc9t1ea

 MNumber of Rationales Number of Subjects _Per Cént’fﬂ

0o = o1 sex
So0xTe
4% 0

-
oO~DrN®
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CLINICAL ADJUSTMENT INDEX

Please rate each client on the following seven (7) point scale with o
regard to your judgement of their current level of interpersonal problem
solving ability at home, at work and in the community (social). .The
scoring criterion below provides you with general descriptions of how a
person with varying levels of interpersonal problem solving skills
functions in the three areas, If your client demonstrates a combination
of skills for two levels, score accordingly using the midpoints between
the levels.

Please review the judgement criterion before evaluating each client. It
is important that you maintain ‘consistent criteria for evaluating each
»erson. : i

ZOME: Family (Intimate) Relationships :

1. The client has-a prolonged history of maladaptive functioning in the
Home which demonstrates a chronic inability to resolve family .
conflicts or marital discord. This is reflected by one of any
combination of the following: ' :

- & series of short-term relationships;

-~  repetitive abuse/neglect of children;

- ° remaining in a severely physically/mentally abusive
relationship - repetitive separations without ever solving
problems; '

- the person is a social isolate in that she/he has no in—depth
relationships either family or partner; R

- if under 25 years of age and living at home, the person has
‘recurring conflicts with parents that resn;t in repetitive
. comings and goings—as well NO indications /jof developing
intimate relationships.

2. This person may show some of the characteristics of number 1l but to
a lesser extreme- This individual is totally dependent on parents,
spouse, or significant friend. The person's relationships are
peaceful and cooperative but he/she functions much like a five-year
old: child

- if single and over 20 years of age, theiperson at this level
" would not demonstrate any initiative to develop intimate
relations or independence

3. This person would be described as passively inedequate as she/he
needs spouse or parent to make most major judgements. The
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significant others have reduced their expectations but stil

involve the person in the decision making process. .

¥

- if single and over 20 years of‘age; this individual has some
opportunity to develop intimate relationships (dating) and
lives independently but relies heavily on family. ,

At this level a person would have been in at most, two significant

- relationships: involving marriage and/or common-law associations.

Within this relationship, she/he would demdnSCrate-adequate
functioning with some problems that are generally short term as
they are resolved through compromise that are not severely

debilitating to either spouse or children, She/he is able to

The person would be currently involved in a‘stableibﬁgoiug'intima:e '

discuss most problems even if not completely able to resolve them
and/or tends to arrive at socially acceptable solutions.

- - if over 25 and single, the person would have left home 6r be
making concrete plans to do so. .The individual would be able .
to resolve most differences with family members, make own
decisions and be gradually developing own independence and
intimate relationships. - g S

2

- - if under 25.and living at hdﬁe,'there needs to be definite,

indications of developing independence (i.e.,'saving,money;of
planning to go to .school) and own primary relationships, The

person must be exercising reasonable judgement in selection of °

friends and potential significant others. .

relationship for approximately one year and would have made a
serious emotional commitment. Within the relationship, the person

would be meeting many of his/her own and. the partner's needs and.iﬁg

applicable their children's needs.as well. She/he would _
demonstrate an awareness and sensitivity toward the other person
and would attempt to constructively resolve problems but is not
always successful. The person has some interests outside the home
beyond work and does not rely on family to meet all emotional
needs. : ‘ : :

L= 1f there are children, the person would haveié warm

relatjonship with children as he/she would'beﬂinvolved-and'
interested but lack some higher level communication skills.
The individual would be attempting to develop consistent
_ ‘discipline and age. appropriate expectations but as yet unable
~to fully achieve this goal. R .

- 1f under 25, the person would be in the midst of'establishiﬁg
' an ongoing intimate relationship' (i.e., serious dating). In

his/her relationship with significant others including parents

and cloge friends, the young adult would be considerate of
~others' needs and sensitive to.their findings. ‘

At this level, the person is‘judged by themselves and others to -

‘have a satisfying intimate relationship that fosters growth for .
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cach“member both within and outside the family, Within problem
solving or conflict situations, the person demonstrates awareness
and sensitivity that generally leads to satisfying temporary
solutions for major problems but. the more serious problems arise
again. The person though attempts to re-evaluate the solutions.

- if there”are children, the individual shows considerable

£ parental affection combined with age appropriate and flexible
F expectations. The person has achieved the balance between

' discipline and leniency.

@ - if under 25, the person may be in the process of establishing
' ‘an intimate relationship but would still be expected to
promote growth for their significant others and to attempt
positive problem resolution. :

R

7. She/he is judged to have a well adjusted family life with strong,
healthy relationships. This person is supportive of spouse and
children and all members are able to develop independent life
outside the family. She/he is able to resolve problems with
creative solutions that allow for maximum freedom and growth for
self and other members. She/he is striving continuously to improve
the relationship as the partners have long-term goals and ideals
for the relationship.

WORK: Performance in School, Paid Employment or as a Homemaker

1. The client is unable to handle demands of paid employment which is
demonstrated by the following:
¢
- chronic unemployment; -
- school history of repetitive failure &?ﬁruancy;
- starting and stopping upgrading and “training programs.

On a day-to-day basis, this type of person acts impulsively without
any realistic plans for improvement. She/he feels like a victim of
society or circumstances and lacks any confidence in results of
efforts or abilities. »

- if a homemaker, she/he 1s unable to organize household
responsibilities so that the home is chaotic, a mess and
unpredictable and the children are generally out of control.
The children are removed periodically for neglect and/or
abuse. The children have to be cared for by someone else.

- if under 25, this person has been unemployed or uninvolved in
school program for at least a year and demonstrates no
initiative to find employment and is therefore financially
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= . dependent on family and government,

This pérSon woyld be drifting from one short—term job to another

" with no career direction. For significant periods he/she is

financially dependent on parents or government for daily living
needs. The person is extremely dependent on others but is actively
involved in non-academic or career programs (long~term physical
therapy, life skills, and/or stimulation program).
‘ 5
- 1f a homemaker, children are at home but the person requires
some supervision and/or help running the home. The spouse
would be worried about the children's safety if alone with the
person., :

This person, especially if under 25, may have some vague career
plans but experiencing difficulty obtaining steady employment. In
general, this person is passively dependent and inadequate. The
person may have achieved relative success in the work force because
other people are accommodating to his/her deficiencies {i.e.,
different expectations from the average person). This level of
person may be working in sheltered workshop setting that offers
structure and supervision as well as reduced demands.

- if in school in an academic or jdb—related program, this S
person may be persevering but experiencing significant :
difficulties. The school personnel may be accommodating to
the person's weaknesses.

- if a homemaker, the person cares for the children
independently with no abnormal concerns regarding the
children's safety but the person still demonstrates
significant problems with organization and parenting skills,

This person may have had several jobs but usually is employed full
time with work providing an acceptable degree of satisfaction. If
asked, the employer would be basically satisfied, The person's
choice of work and actual level of work conforms to society's
expectations rather than their own goals. Even though this type of
person works steadily and at an acceptable level of productivity,
she/he feels that real success is outside his/@en control, '

- 1f under 25, this person has a general career. aim and is

steadily employed in related jobs., If a student, this person S
is handling the demands of school ind%pendently and achieving s
average grades or performance level. ’ ‘ ;

- if home full time, the children sand household are reasonably
cared for and the person's parenting skills seem adequate.

At this level, the person would be pleased and satisfied with their :
employment situations as the choice of work would have been based i
on consideration of his/her abilities, needs, and interests. The i
employer would describe him/her as a conscientious worker as the |

person has some personal goals and standards.
V4
. - 14
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- if a student, the person would have put thought into their
preparation and be directed by realistit goals. In general,
the student would be a satisfied and a hard worker as
demonstrated by adequate or above progress.

- if a homemaker, the person would be expected to possess the
above characteristics - satisfaction, conscientious worker -
and -have given their choice reasqnable thought and have some
personal career goals. The persgh\gzzif Have supplemented
their housework and childcare with productive outside
interests. '

This pérson would have a well\thought out career choice and there
would be evidence of periodically re-evaluating his/her career
progress as the person would be striving to improve his/her choice.

Long-term planning would be demonstrated by the knowledge of the

steps required to meet his/her goals. Aspects of the work would
feel stimulating and the employer would consider the person an
asset and describe the employee as self-motivated.

‘- if a student, the person would choose their coarse work

thoughtfully based on their goals,. interest and abilities.
The individual would be self-motivated and exert extra effort
to meet personal standards that go beyond grades.’

- if a homemaker, the person would be expected to have a
~ long-term career goal, be willing to re-evaluate progress, and
feel stimulated. His/her outside commitments would enhance
the individual's career plan. :

This person has a good work history in that job changes have been
to enhance career and broaden experience. She/he has been able to
find satisfying employment that is sufficiently stimulating and
challenging which is reflected in the fact that the person talks
positively and with pride. In turn, she/he is considered to be a
valuable employee whose contribution is greater than the average.
In general, this type of person feels one achieves and succeeds
through one's own efforts and therefore continues to be ‘motivated
to accomplish new things. She/he has long-term goals and is
pleased with accomplishments. His/her success is also recognized
by others. : S

- if a homemaker, this person would be satisfied, challenged and
stimulated as well would speak with pride about the choice. -
She/he would provide extra stimulation to the children and be
involved outside the home. =~
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'SOCIAL: Involvement in Community Groups,  Relationship with Friends
and Co-Workers .

Note: Activities should be the kind that involve ongoing éontact with
others and offer the potential of making friendships.

1. This person is unable to develop mutually satisfying friendships.
This may be indicated by: : oY

- social isolation;

- repetitive manipulation of others or by friends;

- engaging only in social interaction when intoxicated with
alcohol or drugs. '

She/he tends to be a passive follower of others who also act
impulsively, Therefore, this type of person generally has a

history of anti-social activities including criminal acts, drug or

alcohol additions.

2. This person is a loner who makes no effort to make friendships but
is not addicted to alcohol or drugs. As this person is generally
passive, he/she does not manipulate others but may be manipulated
by others. This person generally cannot meet friends' needs but
may have a few altruistic friends.

3. This person is making an effort to develop mutual friendships but
due to lack of social skills, the friendships generally do not
nmaterialize or has mutual friendships involving two overly
dependent and needy people. For example, may join clubs and
activities but contact néver goes beyond superficialities at
meetings. This person.is highly dependent on family members for
social contact and/or social outings mostly center on superficial
contact involving drinking and/or drugs. v. .

2

4. This person tends to have casual frienéé in that they make minimal -

demands on each other. She/he usually does not have a history of
anti-social activities .but lacks involvement in the community
beyond some conventional expectatiors such as parent/teacher
meetings, non-participating community league members. This person
tends to follow others who are perceived as socially acceptable and
may -accept minor responsible roles when requested but would not
‘volunteer for positions that require effort and- leadership.

- if under 25, this person would have a small group of friends
y that he/she sees socially for constructive activities such a
' parties and sports. These may be primarily informal
gatherings rather than organized groups.

© .
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5. At this level, the person would have continuing friendships that
entail some emotional support, generally for tangible problems.
The person 1is willingly involved in social and community activities
“such as coaching and leading men's and women's clubs. The person
would choose hgs/her associations responsibly based on personal
evaluation of merit. ~

6. The individual would have active and healthy friendships outside
the family and would put forth an effort for the friendships to be
-quality relationships. The person would be actively involved and
demonstraté initiative combined with personal need satisfaction in
clubs and social activities such as donating home for activities.
The person is able to find a balance that 1s reasonably comfortable
among . the social activities, other responsibilities and personal
needs. He/she demonstrates flexibility in roles depending on the
needs of groups or associations.

7. This person has mutual satisfying and growth—producing friendships
' that are close and trusting but outside the family, She/he would
make an effort .to enrich relationships. “She/he has a history of
involvement and responsibility for some community activities. At
times has demonstrated leadership roles as realizes a person needs .
to take an active role in activities and> friendships. = The person
consistently makes healthy choices: regarding- level of involvement
based on an overall evaluation of responsibilities, commitments and
own needs. ‘
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BELL'S ADJUSTMENT INVENTORY
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Due to copyright restrictions pages 213 to 219 containing the
Bell's Adjustment Inventory and manual were removed.’ T?ese items can be

obtained through Consultin'g Psychologists Press, Inc., Palo Alto,

California.

o



APPENDIX C
'MEANS-ENDS PROBLEM SOLVING PROCEDURE

'MEPS
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MEPS

"In this procedure, we are interested in your imagination. You are to

make up some stories. For each story you will be given the beginning of

the story and how the story ends. Your job is to make up a 8
connects the beginning that is given to you with the ending gi
you. In other words, you will make up the middle of the story.

(1) Read both the beginning and end of the story.

(2) "Please repeat. the key words which end the story," (to.ensure
understanding - for the first two stories).

(3) "Remember, I need a real good story."

(4) "The only problem occurs when a respondent begins by listing
~ discrete alternative solutions. ‘ Just redirect him/her to tell a
story, like he/she were watching a movie - everything that happens
from the time (repeat beginning) to the end (repeat end).

(5) Repeat the story back and ask, "Please explain the rationale or
.Yeasons underlying your answer."

@

@
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"

mr\c had just

MEPS (continued)

Mr. A. was ligtening to the people speak at a meeting about how to
make things better in his neighborhood. He wanted to say something

important and have ‘a chance to be a leader too. The story ends
with him being élected leader and presenting a speech. You begin
the story at the meeting where he wanted to have . ance to be a
leader, N

H. loved his girlfriend very much, bu ey had many arguments.
One day she left him. H. wanted things to be better. The gtory
ends with everything fine betweephim and his girlfriend. You
begin the story with his iend leaving him after an argpment.

»ér’. C.
ds with

the
room

oved in that day and didn't know anyone.
wanted\to have friends in the neighborhood. The story

Mr. €. having mﬁny good friends and feeling at home i
neighborhood - Ydu begin the story with Mr, C. in hi
immedidtely aft%ﬁ arriving in the neighborhood. {

\

eating in a restaurant. He was immediately attracted to Her. The
story ends when they get married. You begin when Al firgt notices
the girl in the restaurant, ‘ ' y

John noticed that his friends seemed to be avoidingjﬁim. John
wanted to have friends and be liked. The story‘ij;Z when John's.

One day\Qlj§aw/; beautiful girl he had never seen bef&?é;;hile

friends like him again. You begin where he first nbtices his
friends avoiding him. B

One day George was standing around with some other people when one
of them said something very nasty to George. Ceorge got very mad.
George got so mad he decided to get even with the other person.

The story ends -with George happy because he got even. You begin
the story when George decided to get even. o

Joe-is having trouble getting along with the foreman on his job.
Joe 1s very unhappy about this. The story ends with Joe's foreman

liking hi@. You begin the story where Joe isn't getting along with

his foreman.
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WCST

? s . . .
"This test is a little unusual, because I am not allowed to tell you :
. very much about how to do it. You will be asked tg match each of the —
cards in these decks to one of the four key cards.” - You must always
take the top card from the deck, and place it below the key card you
think it matches. I can't tell you how to match the cards, but I will
tell you each time whether you ‘are right or wrong. If you are wrong,
leave the card where you've placed it, and try to get the next card
correct. Use this deck first, and then continue with the second deck
There is no time limit on this test."

a. Lay out the stimulus cards across the‘%able from the patient, in
the standard order, with the first card at the patient's left side.

b. Throughout the test, the stimulus cards and the cards in the decks
should be kept in order. “Never shuffle the cards or allow the
patient to do so. As they face the patient, the figures on the
cards should have the following configurations (triangles have the
bases facing down, and stars have two points facing down): cards \
J - one figure have it in the center, cards with two figures  «
‘1 the upper left and ome in the lower right; when there
b i igures they are in the configuratipn of an equilateral
» with two figures on either side of the top and the third
B at the bottom of the card; when there are four figures ,
fe in the configuration of a square, with one- figure at each : .
F of the card. . : o N »

o

to the four stimulus’cards.

jiner hands the first deck to. the patient, and places the second N
L to the side. S . » : \ E\\



(1)
(2)
(3)

(4)

WCSTY(continued)-

What do you think is the purpose of this task?

What were ydu trying'to do? ‘ 3

e

Have you ever done this task before’ 1f se& what were you told or
shown at that time? ~ . - -

Can you tell me-exaetly how you were matching the cards? Please
state all the rules you tried to use to match the cards and the

o order you ried them in if possible.

(5)

(6)
)

- (8)

-9

‘another 10 but change the principle.

Please describe what I was doing while you were trying to match the

- cards.

Why did you use more than one rule?

If the,subjeet classified for nbne,‘one or two of the categnries,

. -sort the cards for ome of the categoriea "Does this look right to
you? According to what principle are t

ese cards sorted?" If the
subject verbally understands, have him/her sort for 10 cards.

. Then, 1if correct, give him/her 10 more and change the criterion.

If the subject does not see or understand the reclassified
principles or categories after demonstration, explain the
principles to him/her. "Now please explain the principle as you
understood it."” Then after he/she has explained it, have him/her
demonstrate with 10 cards. If he/she gets 10 right, then give

Did you use any other’methdd of'classifiCation_besides color, form,

.or_number?"If'yes,,what were they?

-~
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. : Tower of Hanoi

The subject is shown the task and told that:

"The problem is to move all the disks from A to C in the smallest
/number of moves and théy must end up in the same order on C as they
"are originally on A. However, you may only move one disk at a time
and a disk may never be placed on top of another smaller than
ltselfn If you decide that you made a wrong move, you are allowed
to go back to an earlier point in the solution. or to the
vbeginning.

~ No other cues are given but if the subject breaks the rules, he is
. reminded of the rule and the disks are placed back. The inappropriate
- move is counted. '

AFTER THREE DISK TASK - e
(1) Have you ever done this task before? Iflso, what were you told or
shown at that time?’

(2)  Please describe, in as much detail as possible, how you solved this
problem. Give as many steps and 1n order as you can.

~ AFTER FOUR DISK TASK

S

(1) Please describe, in as much detail as possible, how you solved this
problem.: Again, give as many steps and in order as you can.

'AFTER FIVE DISK TASK

(1) Please describe, in as much detail as possible, how you solved this
problem.4 Again, give as many steps and in order as you'can. ,
{‘ B
(2) What changes in your strategy or plan did you have to make as you
went from problem one to two or -three? :
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SYLLOGISTIC REASONING
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Syllogistic Reasoning

INSTRUCTIONS - ) . N

l. . Read statements.

2.  Solve problem, '

3. _Is the conclusion true or false7
4, Circle the correct answer.

For Example:' Tina is smaller than Sally.
' Sally is:smaller than Ann,

Conclusion: Tina is smaller than Ann.. True or False ,
5. Work as quickly as you can, remembering that being correct is the

most’ important factor.

- QUESTIONS

After Each Sheet:

(1) 'Pleaée describe, in as much detail as possible, the strategy or
“ method you used to solve the problems (including what you were
thinking and saying to yourself).

At the End:

(1) What étratégy or method did you consider the most effective in
v.solving the problem?

,.-/‘ T ™



SHEET 1 R,

1.

Mary is taller than Sue,

Sue is taller than Joan. « srmapc,

Conclusion: Mary is taller than Joan:

Ann is shorter than Jane.
Jane is shorter than Alice.

Conclusion: Alice is shorter than Ann.

_Alice is older than Sally.

Sally is older than Ann,
Conelusion: Alice 18 older than Ann,

Joan is younger than Susan.

- Susan is younger than Donna.
{ . .

Conclusion:: Joan 1is YOungé; than Donna.

Betty 1is taller than Karen.
Karen is taller than Carla.

Conclusion: Carla is taller than Betty.

Sharon is“younger an Cheryl.
Cheryl is younger tlhan Rita.

Conclusion: Rita is younger than Sharon.

Peggy is older than Ruth.’
Ruth is older than Leanne.

Conclusion: Peggy 1s older than Leanne.

Marie is shorter than Angela. .
Angela is shorter than Gina.

Conclusion:  Gina is shorter than Marie.

True or

True or

Y

True or

True or

True. or

True or

True or

True or

False

False

False

False

False

FalseA

False

False
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SHEET 2

Conclusion:

Conclusion:

Susan is taller than Ann.
Jane is taller than Susan.

Conclusion: Annvis taller than Jane.

Frances is shorter than Joan.
Susan is shorter than Frances.
Conclusion: Joan is shorter than Susan.

Sharon 1is younger than Mary.
Leanne is younger than Sharon.

Leanne is ydunger than Mary.

Norma is older\fﬁga Alice.

Karen is olderJthaq Norma.

Conclusion: Karen is older than Alice.

Rita is shorter than Janice.
Sally is shorter than Rita.

Conclusion:

Lily is taller than Ruth.
Cheryl is taller than Lily. .

Allison 1is younger'than Pam.
Diane is younger than Allison.
Conclusion: Diane is younger than Pam.

Jane is older than Sally.
Sybil is older than Jane.

Conclusion: Sybil is older than Sally.

Janice is shorter than Sally..

Ruth is taller than Cheryl.

True

True

True

True

“True

True

‘True

True

or

or

or

or

or

or

or

or

False

False

False

False

False

‘False

False

‘False
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SHEET 3

Fl

1. Ann is taller than Alice.

30"

Susan is shorter than Alice.
Conclusion: Susan is taller than Ann.

Betty is shorter than Gina.
Sharon is taller than Gina.

Conclusion:

Marie is younger than Carla,
Betty is older than Carla.

Conclusion:

Cheryl is older than Betty.
Susan is younger than Betty.

Conclusion:  Cheryl-is older than Susan.

¢ Norma is taller than. Sharon,

Ruth is shorter than Sharon.
Conclusion: Ruth is taller than Norma.

Ellen is shorter than Susan.
Alice is taller than Susan.

Conclusion:

Lily is younger than Susan.
Pam is older than Susan.
Conclusion: Pam 1s.younger than Lily.

Ann is older than Sarah.
Becky is younger than Sarah.

Conclusion: Becky is older than Ann.

Betty is shorter than Sharon.

Marie 1is yéungef than Betty.

Ellen is shorter than Alice.

Time:

True

True

True

True

True

True

True

True

or

or

or

or

or

or

or

False

False

False

False

,Falsei

False

False

‘false
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SHEET 4 -

1.

:Conclusion:

Conclusion:

Conclusion:

Peggy is taller than Susan.
Peggy 1s shorter than Becky.

thélusibh; Susan is taller than Becky.

Gina is shorter than Ruth.
Gina is taller than Leanne.

Conclusion:

Carla 1s older than Diafe.

. Carlé 1is younger than Rita.

" Karen is younger than Susan.

Karen is older than Anna.
Anna is youngef than Susan.

Ann is taller than Susan.
Ann is shorter than Sally.

Susan is taller than Sally.

“ Sally is shorter than Pam.

Sally is taller than\Pat.
Conclusion: Pam is shorter than Pat.

Susan is older than Sarah.
Susan 1is -younger than Joan.
Conclusion: 'Sarah is older than Joan.

Margaret is younger than Pam.
Margaret 1s older than Sally.

Conclusion:

Leanne is shorter than Ruth.

Rita is older than Diane. .

Pam is younger than Sally.

233

Time: N

True or False
Trug or False
True or False
True or False
Tfué or False
Trueyqr False
True o} False

True or False
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Consent Form.

» understand that my participation in

the study of head’injury is to increase understanding of the long-term

.effects of severe closed head injuries. It is anticipated that further
“ knowledge gained from this study may eventually lead to more effective

ways of assisting individuals who have suffered this type of injury.

Through discussions with the principal investigators, I am aware
that my involvement will require approximately six hours of my time and
one hour of one of my family member's time. Furthermore it has been
explained that I will be asked to complete a general ability test, four
cognitive tasks, a personality inventory as well as participate in an
interview with a certified psychologist who will be asking personal
" questions. My spouse or other family member has also agreed to be
interviewed by the same certified psychologist.’

I am also aware that I am free ﬂb withdraw from the study at any
~ time or to refuse to complete any tasks or answer any questions. I
have been assured that my confidentiality will be strictly protected as

all information will be immediately coded and the resulting publication

will deal with group findings.

It is my understanding that this study is being conducted by:

R.H. Short, Ph.D:
A.F. Wilson, M,D.

5.J. Wolfe, M.Ed.

Department of Educational Psychology

University of Alberta

‘ Féeulty of Medicine,

University of Alberta

PsychologiLt, Graduate Student

‘Department of Educational Psychology

University of Alberta.

“One of the investigators has discussed the study and my participation
with me and is willing to answer any other questions that arise.

Signature of
Subject

 Signature of other
Family Member

Date

Witness
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Personal Fact Sheet

(To be Filled in by Participants)

DATE: .

SEX: : | AGE:

MARITAL STATUS: Single _____;'Marfied __ Separated ____
Divorced ___;__Rémarried ‘_;___Commoh-Law 

BIRTHPLACE: |

BIRTH DATE:

ETHNIC ORIGIN:

'HOW LONG HAVE YOU LIVED IN CANADA: v

"IN ALBERTA:

- OCCUPATION:

NAME OF CURRENT FAMILY PHYSICIAN:

236 -
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INTERVIEW QUESTIONS — PARTICIPANT
- (Outline for Interviewer)

NAHE..» L . DATE:

'VPERCEPTION OF ACCIDENT

Date' 1, R t‘ : B TYPe;

Please describe your accident including events and circumstances :
preceeding and surrounding it.

Emergency Care""'

Did anyone administer first aid at the scene of the accident?

Do you know of any medical procedures performed before consciousness was

,gained (e g., surgery, tracheotomy)?
‘Length of time-unconscious?
How do you know this?h :

Length of hospitalization - Acute care’ hospital?
= Rehabilitation hospital?

240

Did you require any corrective surgery after you regained consciousness? L

\_ .
Immediately following the accident (0-3 months), please describe'

a). Physical Disabilities. R
b). Emotional Changes '
¢). Changes in Thinking (memory, reasoning)
d) ' Changes in Speech: .
e) Personality Changes.' o
£). Other" ' .

_ R : o :
Please describe any ways in which you are different at: this time than
you were before your accident. I o :

o DEDEEIR Q.ﬁﬁ
a) .Physically; B P S - i
b) - Emotiomally: -~ . "~ .o B gaf"
c)  Thinking: S b i
d) Speech: - L SR . N e
e) Personality: ~ . = - T e
£)  Others: A T S R TS

4

Personal habits that you ‘are uncomfortable with, or which cause problemsii»"

for you (e.g., sleep disturbances; -inappropriate laughing,nervous
- mannerisms such as nail biting, shyness; problems: stealing; sexuel S
difficulty, eating problems, commnnication),' o : >

a) Before the accident' o T :'ilﬁi : g"_; b';?f’,{fi S
b). After ‘the accident (3 9 months) UL e
: SV Y,

©
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c) Now:

Please describe your personality traits (strengths and weaknegsges)
_before the accident. & _ éﬁ§

a)  Strengths:
_b) . Weaknesses:

After (3-9 months).

a) Strengths:
b)  Weaknesses:

Now.

a)  Strengths:
" b)  Veaknesses:

FAMILY HISTORY AND RELATIONSHIPS

What serious illnesses are in your family including such things as .
allergies, diabetes, heart disease, cancer, mental illness, mental
deficiencies, alcoholism, epilepsy) and the relationship of the person

to you (i.e., maternal] grandmother, sister)?

Your health ~ any serious‘infectious,diseases, operations, accidents,
hospitalizations, seizures, medication:

V a) Before the accident:
b) Since the accident:

A

Circumstances of your Birth and Early Development

Did your mother have any health problems; take medication, use drugs,
drink alcohol, smoke, or have emotional stress during her pregnancy with
you?

Delivery - normal, abnormal, complications, forceps, Caesaerian, weight,
position; e.g., breech):

Any difficulty with feeding? Were you breast or bottle fed? Allergies?
At what age ‘did you:

a)  Sit independently: :
b) Walk (at least 10 steps): g , ‘ ‘
c) Use two words together: : ‘ -
d): Speak in short senterces:
e) Toilet trained: Day -~

: Night -

51

What general impressions from your barents have you about your birth and
egrly development (e.g., everything normal, problems learning to talk).

A\
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How would your parents describe you as an infant (0 ~2years) (cuddly.
restless, colicky, calm, irritable)?

As a preschooler (2-5 years)?

How would you or your parents describe you between thé*ages”bft\
a) 6 - 8 years:
b) 9 - 12 years:
c) 13 - 16 years:
d) 17 - 19 years:

Family Relationships

Describe your parents and their marital relationship

a) Mother:

b) Father: ,

c) Relationship:

Were your parents ever separated? How long and how often?

If divorced, &hat age were you when they separated and divorced?

Please describe your relationship with‘your parents after their divorce.

a). Mother:
b) Father:

Please describe your relationship with your step-parents, if any.

Describe your relationship with your parents (including amount of
contact, whether you were living with them).

a) Before the accident:

b) After the accident:

Describe your family's reaction to your accident commenting on the
behavior of your:

a) Mother:

b) Father:
c) Siblings:
d) Spouse: / ' ’ y

Do you find your accident caused any changes in your family
relationships? If so, please elaborate.

Tell me about your relationship with your siblings.

a) Before thefeccideﬁt: .
b) Afteréthe*accident:
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' ﬁlicable, describe your marital relationship (strengths and
/7,/““62;§§GSSES) )

a) Before the eCCideot:
b) After the actident:

How long have you been married?
~ Before the accident had you and your spouse ever separated?.
Before the accident did you have any other marital relationships?
If yes, how long were you mgrr?ed to your previous spouse(s)?

Since the accident, have you and your spouse eyer separated, considered
separation or divorce, or did divorce? :

How do you feel your marriage. has changed since your accident?
At the present time, are you satisfied with your marriage?

If applicable, what were the ages of your children at the time of the
accident?

Please describe your relationsﬁip with your children.

a) Before the aééident:
b) After the accident (3-9 months):
c) Now:

Did your children experience any emotional changes that you feel are
related to the accident? »

If not married, were you irvolved in a significant and intimate
relationship prior to the accident?

If yes, ple describe the relationship.

a) Before the accident:
b) te(\fhe accident:

/
If yoy werf single and relatively unattached at the time of the
acciden®; please describe your dating and social behavior.

a) Before the accident:
b) After the accident:

WORK /SCHOOL HISTORY

Please describe the type of student you were in elementary or high
school (e.g., average,- above average, repeat any grades, receive any
extra help, special placement, best and worst subjects).

. pot , )
Please describe your post secondary training or education.

243



Since your accident, have you attended any rehabilitation, retraining,
or upgrading ‘programs. If yes, when, how long and describe your
progress.

‘Describe your career plan.

a) Before the accident:
b) After the accident:

What are your career plans now? How do you plan to reach your goals?
Are you satisfied with your progress?

Describe your present job.

. o B
Are you generally satisfied with and stimulatdd by your present job? °

Since your accident have you had to make any changes or have you
noticed any changes in '
[ 4
a) Your type of work: ) .
b)  Your level of responsibility: V
¢) Your relationship with your co-workers:
d) Your relationship with your supervisor:

Social Relationships

Describe your relationships with other children when you were growing'
up. '

What types of activities were you involved in as a child (sports,
hobbies, clubs). ,

What illegal activities (minor offenses or others) have you been
involved in (charged? convicted? committed but not caught, including
drugs).

a) As a child:

b) Teenager:

c) Adult, prior to accident:
d) Adult, after accident:

Amount, and kindyof alcohol, drug and cigarette consumption (i;e.,l
average amount of alcohol in week).

a) As a teenager:
b)  Adult, prior to accident:
¢) Adult, after accident:

_Describe your relationships and-activities when you were a teenager.

Describe your social relationships as an adult. N

a) Before the accident: i
b) After the accident:
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What types of leisure activities and in what capacity are/were you -
involved in (i.e., sports, community, professional organizations, church
‘Vgroups) , ,

a) Before the accident:
b) ' - After the accident:

How do you feel youf aceidentihas'affected your social life, social
relationships, activities, relationships with friends or co-workers?

.Is there anything further‘you would like to add to give me a better
picture ‘of how things are going for you?

Please comment on your‘feelings while anSWering‘these questions.



