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DREAM DEVELOPMENT AND COGNITIVE. PROCESSING IN READING DISABLED

CHILDREN

ABSTRACT

~.

Recent experimental dréam research has suggested a
relationship betwgen cognitive capability and thé sophis;ication
of nocturnal mentation (Foulkes, 1982). The present study
further examined this relétionship by comparing formal and
representational characteristics of REM mentation of children

¢ .
with a specific reading disability (p=10) with those of gender

and age—maéched normal subjects‘Ln;l4).qul children were eight
to nine years of age and were administered a béttery of‘
cognitive tests, including measures of-intelligence, sequential
and simultaneous proceséing, and languagﬁ development._The
reading disabled children were chanac?e;ized by difficulties in
the sequential processing of information and less well-developed
language abilities. Sleep patterns were polygraphically monitor-
ed for six consecutive nights. The initial four nights were for

adaption; content arousals were -made during REM sleep periods on

the final two nights. In addition to the traditional dependent

.measures of recall rate and word count, formal qualities of REM,

reports were assessed for the presence of self-representation, \\
type of dream\ipagery, temporal sequence and organization, and

narrative richness (Foulkes & Schmidt, 1983).



Of the 14 variables examined?ﬁbhly three significantly

differentiated between groups. The aream.reports from reéding
. =

disabled children were characterized by shorter temporal r

.sequences -and wére described using fewer words. Those from
normal qubjecfs contaimred a smaller proportion of temporal

units where Q.self—character was present. On the pasis of these
analyses, REM dreams of reading disabled and ﬁormal subjects
appear quite similar. Nevertheless, t%e observed differences
appear to be related to the sequential procéssing impairments of
the reading disabled children. Additionally, a different pattern
of correlations between waking cognitive measures and dream ‘
variables’ﬁas found in the normal and reading disabled groups.
Trends in these data indicate that frequency and length of dream
reports, as well as the active participation of a self character
in the dream, were significagtly related to normal children's
reaéoniﬁg and expressive language skiiis. In reading dfsabled
lchildren, REM recall rate and exténsiveness of material recalled
were significantly associated with visual-spatial memory
processes. The results of this study suggest a relationship
betgéen waking cognitive development and dream formation.

The cognittive aeficits in reaﬂiﬁgﬂdigébled children appear to .
have influenced their ability to sustain dream sequences,
indicating that specific cognitive abilities may affect certain.

formal characteristics of REM mentation.
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DREAM DEVELOPMENT AND COGNITIVE éROCESSING
" IN READING DIﬁ}BLED CHILDREN
2y '
Introduction
I - Cognitive Perspectives On REM Dreaming ‘ -
- kN

In the last ten years a substantial amount of research,
particularly in the fields of neuropsychology and psychobiology,
has been devoted to the investigation of information processing
during rapid e&e movement (REM) sleep. The information
processing thesis has been pursued experimentally in both
animals (primarily rats ‘and mice) and humans. The former group
of studies has generated a numbeﬁ,of hypotheses Lasically
suggesting a close relationship between ﬁﬁM sleepland learning/——
memory processes (Pishbeinl& Gutwein, 1977; McGrath & éohen,
1578; Pearlman, 1978; Smith & Butler, 1982: Smith, Young, & .
Young, 1980) despite inconsistent and often negative findings
(Albert, Cicala,'& Siegel, 1970; Hic¢ks & Paulus, 1973; Plutfér,
Matthews, Tuckerjﬁ& Cook, 1974). The latter area of research has
looked at information proceésing during REM sleep in the context
of creative thinking (Lewin & Glaubman, 1975), problem-solving

{Cohen & Cox, 1975; Dave, 1979), and dream incubation (DeKoninck

& Kéulack, 1975: Foulkes, 1967; Kramer & Roth, 1973)., Generally,
-
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the resufig in the human studies are less clear cut, more open

-

to multiple interpretations, and more complex than those of

animal studies.

There is also evidence suggesting that the density and
organization of eye movements‘during REM sleep manygrve as.a
physiological correlate of information processing at th%s time,
For example, Prevosz: DeKoninck, Barry, & Broughton (1974)
report;d both an increase ih total REM sleep time and a
significant decrease in vétticai rapid eye movement density in
subjects'who had to learn to functipn normally despite wearing
glasses exposing thgm to an inverted visual field. Prevost et
al. (1974) cite these findings as strong subgprt1for Dewan's
(1969) P. information-processing- hypothesis (to. e presented
shortly). In addition:; the organization of rapid eye movements
into well-defined patterns typified by discrete bursting
activity during R has been correlated with physical and mental
maturation of theegghan organism (Cosﬁaldo & Krynicki, 1974;
Petre-Quadens & De Lee, 1974; Tanguay, Ornitz, & Ritvo, 1576).
Autistic and differentially handicapped children show

Su

abnormalities in these patterns. De la Pena, Dement, & Zarcone

(1973) suggested a parallel between the sophistication of eye
movement patterns during wakefulness as indices of perceptual-
cognitive processes and their "mature" organization during

&
REM sleep. In 'terms of REM dreaming, these authors concluded
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"that the hypothesized and observed correlation between the

eye movements of REM sleep and wakefulness implies a correlation
between certain parameters of waking perceptual-cognitive
processes and  REM sleep dreams, the natuée of which is
influenced by experimental or maturatiornal considerations (De la
Pena et al., 1973, p.409). * Finally; eye movement density is
greater after REM sleep deprivation inaicating that rebound REM
sleep may differ from normal REM sleep in a qualitative way.

\

The most influential of the various hypotheses advocating
some type of information-processing activity during REM sleep
is Dewan'g P hypothesis (ﬁéwan, 1969). In this scheme REM sleep
is viewed as_a specific biological state serving an adaptive
function in mamma&ian organisms. In general, this function
entails the formation of new "programs" enabling the organism to
cope more effectively with the en;irénment. Dewan suggests thgt
during REM sleep information initially accessed during
wakefulness undergoes further analyses such as comparison,
computation, énd integration. This process is characterized by
the revision and transformation of both past and pggkent
information from semipermanent or incompletely coded states to
more permanent or more completely coded states (Cohen, 1979}.:

Dewan refers to this information-processing activity as

' .
"off-line" programming, and suggests that the major function of
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REM sleep is to allow the opportunity for such processing to
occur. In addition, the importance of REM sleep to this function
islyélated to the ontogenetic and'phylogenetic development of
maﬁmalian organisms - for example, REM sleep would play an

st 1
and childhood in more complex mammals, and in modifying brain
operations at cognit;ye and neurgiogica% levels (Cohen, 1%79)..
Dewan's theoreticalﬁﬁgfions are ins accord with a number of .-
theorists émploying an information-processing model of REM
dreaming. This group of autﬁors iBregef, 1967; Greenberg &
Leiderman, 1966: Greenberg & Pearlman, 1975; Hawkins, 1966;
Palqmbo; 1978a) postulates that during REM dreaming information

of recent events is linked with accumulated past experiences and

transferred into permanent memory.

Thus, a tentative theoretical and empirical basis exists
for the notion that purposeful information processing occurs
during REM sleep. Specific characteristics of rapid eye
movements may represent a physiological correlate of this
activity. The majority of this research Stresées a memory
consolidation function of REM sleep which prepares ﬁhe organism:
for more complex learning{'Nevertheless, as succinctly noted by
Antrobus (1977), a major difficulty with hypothesizing a memory
function for REM sleep is the lack of empirical evidence

concerning the type(s) of information-processing during REM
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sleep, or the operations performed on such information. To
render such an hypothesis plausible would require more explicit
knowledge of the input to the processor, mediating mechanisms,

and output. These issues have begun to be investigated very

- -

recently in the context of REM dreaming, often from the
berspective of cognitive theory (e.g., Antrobus, 1979; Foulkes,
_1982a, 1982b; Palombo, iQBO). T;e goals articulated by Antrobus
are being pursued by cognitively oriented é;eam theorists in
terms of three interrelatéd guestions: 1)} What form(s) of
information-processing occur(s) during dreaming?; 2) What

¥

cognitive operations and processes construct the dream?; and, 3)
What cognitive skills are necessary in order to dream? A
discussion of the relevant theoretical positions and empirical

data with respect to these questions will now follow.

»

Experimentally oriented dream theorists integrating
research from dream psychology and cognitive psychology are
unified in their assertion that dreaming is éomplex symbolic
activity created and maintained by lawful cognitive operations
and processes (Hunt, 1982)l From this area of resé;rch, two
major c0ndeptualization§ of the dream experience have emeéged,
and each approach eﬁphasizes different cognitive processing \

modes and hemispheric influences as being responsible for

dreaming. -
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One approach regards the dream as a form éf creative
visual-imaginal thougﬂt constructed primarily through
visual-spatial aﬁd wholistic perceptual processes (Bakan, 1978;
Galin, 1974; Hillman, 1977; Ornstein, 1972). This processing
proceeds simuyltaneously (Hunt, 1982) and is believed by many to
be mediated by right-hemisphere functioning (Bakan, 1978;
ﬁroughton, 1975: Ornstein, 1972). Hunt (1982) suggests that the
theoreticai origins of this hypothesis can be traced to two
distinctive vieﬁs of‘cognition and 1angﬁage. The first is
founded on the wholistic-cognitive traditiori developed by
theorists such as Arnheim (1969, 1974), Vygotsky (1962) and
Werner and Kaplan (1963). These authors suggeét that all
recombinatory symbolic activity, including dreaming; is based
"on visual-spatial imagination and imagery-based metaphor, with
language as its communicative form of expression only (Hunt,
1982, p.562)." The second view postulates that the —
visual—iméginal character of dreaming represents a form of
recombinatory coénition (Hunt, 1982) that is gqualitatively
different from language processing and has its own develop-
mental history. This form of symbolic activity has been
compared to primary process thiﬁkiﬁg (Bakén, 1978), primitive
tribal thinking (Cooper, 1975), and narcissism (Jung, 1961;
Kohut, 1977; Winnicott, 197L). Significantly, both perspectives

stress that dreaming is ultima

y rooted in simultaneous/

wholistic processing which-is spatig -~-imaginal in character anf//,/
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distinct from language.

b

Evidencé to support the spatial-imaginal hypbthesis is
drawn from neurophysiological, clinical, and anecdotal sources.
studies which have investigated hemispheric lateralization of
cognitive Ffunctions in neurologically hea;thy subjects (Doyle,
Ornstein, & Galin, 1974; Galin & Ornstein, 1972; McGee,
Humphree, & McAdém,'I953), in.individuals with lateralized brain
injury (Luria, 1966; Milner, 1971; Zangwill, 1960), and in
subjects where interhemispheric connections have been severed
(Gazzaniga, 1970; Milner & Taylor, 1972} Sperry, 1974;~§éerry,
Gazzaniga, & Bogen, 1969) suggest that in right-handed subjects
the left cerebral hemisphere mediates linguistic énd analytical
processes, and the right'hemisphe;e visuospatial and wholistic
processes. Studies employing EEG measures as indicators of
differential hemispheric involvement on verbal and spatial task
have generated similar hypotheses (Doyle, Ornstein, & Galin,
.1974; Galin & Ellis, 1977; Galin & Ornstein, 1972).
Descriptively, the left-hemisphere mode of functioning has been
pelieved to bé conceptual, linear, rational, propositional, and
secondary_process, whereas that of the right hemisphere is
considered to be concrete, imagistic, metaphoric, appositional,
and priméry process (Bakan, 1978). More recently, studies of
interhemispheric differences have shifted emphasis away from

P

dichotomies based on the content of information being processed

L4
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by each hemisphere-towards those reflecting the processing
strategies and capacities which characterize each hemisphe}e o

{Levy & Trevarthen, 1976;- Springer & Daeutsch, 198l). This
process orientation féocuses more on an analytic/sequential
versus wholistic/simultaneous dichotomy rather than_the
traditional verbal versus non-verbal one. The sequentiai—‘
simultaneous prqcessiﬁg dichotomy has alsc been considered
’Gf?hin the context of complicated models of hemisbheric¢
functioning (e.g., Goldberg & Costa, 1981).

In conjunction with this body of research the hypothesis
that dreaming is primarily a right hemispheric activity has
received support from EEG studies of inter-hemispheric
differences auring sleep (Goldstein, 1979; Goldstein, Stoltzfus,
& Gardocki, 1972; Herman, Roffwarg, & Hirshkovitz, 19B81;
Hirshkovitz, Ware, & Karacan, 1980; Rosekind, Céates, & Zarcone,
19765, and from observafions reportiﬁg discontinuation of
dreaming in patients with right posterior lesions (Humphrey &
Zangwill, 1951). Also, evidénce has Séen presented indicating

that the REM-NREM cycle is part of a fundamental biorhythmic

cycle related to shifts in hemispheric dominance and
.

-

consequently to modes of cognitive functioning (Broughton, l975;r

Kleitman, 1969). Broughton.(lQTS) bostulates that REM dreaming
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' represents the ascension of the fiiiifz;}ntuitive activities

of - right-hemisphere functioning during fhis cyclé. Bakan (1978),
in addition to citiﬁé-neurophysiological evidence, draws from LR
numerous clin}cal and anecdotal sources to propose a similar
hypothesis. Basicélly, he suggests‘that the right hemisphere

mediates more primitive forms of cognition, such as primary

process ideation, imagery, and fantasy evident in REM dreaming.

The spatial-imaginal hypothesis has received qualified
empirical (Hunt, 1982) andrthe6rétical (Palombo, 1978a, 1978b,
1979, 1980) support:;#érking from a phenomenological
perspective,’ﬁunt {1982) conducted a study on dream bizzareness
to ascertain whether the "deep“'stnucture of symbolic activity
in dreaming was‘visual—spatial or verbal-propositional (Foulkes,
1982a - a position to be considered shortly). Normative dreaming
was defined as "a constructed everyday life-space (Hunt, 1982,
p.613)" periodically ovefcome by symbolic activity. Dream
bizzareness was studied as an empirical indicator of the
intrusion of symbolic funct}oning in 166 laboratory dreams
(n=29) and 930 home dreams (n=78). The results were inte:gre&gd
as showing the roots of recombinatory cognition in dreaming to

be predominantly visﬁal;spatial.‘

1
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Palombo (1978a, 1978b) has advanced an information-

processing memory model of REM dreaming bearing structural -~
ql

-
affinities with a spatial-imaginal account of dream formatil

pa—————

He -suggests the primary mechanism in dream construction is

comparison by superimposition, a process whereby primitive

computational forms of an experiential character are

together. Comparison by superimposition is a "method for

‘- comparing the representation of whole experiences including the

sensory imagery in all modalities which defines the cognitive
aspect of the experience, as well.as the affective loading which
H%asures its significance to éhe ofganism (Ealombo, 1978b,
p.472}." Hence, dreaming 1s a lower-order cognitive §ctivity

simultaneously creating new connections in our experience

without prior knowledge of the full meaning of these experiences

(Palombo, 1980). Comparison by superimposition does so on the

basls of similarity and transcends our logical categories in the
process. Palombo contrasts the difference between. this type of
cognitive functioning and higher-mental procelses such as ;Am
language as the difference between dreaming and dream |
interprefaFion, hypothesis finding and hypothesis tes;ing,
synthesis and analysis, and right brain and léft braiﬂ. In

context with the material presented thus far, this theory of

dream construction would appeaf to rely on the simultaneous

processing of sensory, perceptual, and mental-imaginal

information. However, none of these possibilities is explicitly

-~ I ans



20.

discussed in Palombo's work.
‘ C =,

In summary, the most prominent data to support the spatial-
iméginal hypothesislcome from experiméntal and clinical | -
neurophysioio%ffﬁhd are cprrelational in nature. However, the
evidence is not unanimous. §everal investigators (Antrobus,
Ehrlichman, & Weiner, 1978; Ehrlich;an, Antrobus, & Weiner,
1985: Pivik, Bylsma, Busby, & Sawyer, 1982) have failed to re-
plicate findings of right hemisphere dominance duringrREM sleep.
Furthermore, the EEG-based research ac a whole suggests that
_inter—hemispheric relationships.during REM sleep are complicated
and may vary with subject characteristics, scalp recording
sites, and EEG freqcency (Pivik et al., 1982L_-The findié%s of
cessation of dreaming in subjects who incurred right-hemisphere
injuries are algo open to question. Hcmphrey and Zangwill's
(1951) conclusions were based on patients' daytihe impressio
of dream activity which had occurred during the pg
evening. These reports were made before the'di’ccv

dreaming during REM sleep and hence prior{faﬂthe\use of \Labora-
o \.

tgf;,hwakenings. Subsequeﬁt research (Goodenough, Shapirp, Hol-
df“a.& Steinscriber, 1959) has shown that laboratory dream re-
n-u-) N\ N L

ports elicited upon REM sleep awakenings often differ from those

: B
given the fgf&owing day (Kerr & Foulkes, 198l). It may also be
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;rgued that the conelusions of Hunt (1982) supporting the
spatial-imagigal hypothegze are open to questioh. This study
ultimately wished £6 discover whether the "deep" structure or
roots of symbolic activity in dreaming is visual—spatiel or
verbal-propozitional. To accomplish this it‘ﬁEuLﬁ seem neceQEary
for the authors to discriminate between "surface" presentation
and "deep" structure. However, by interpreting phenomenologi-

>
cally what they have operationally defined as cognitive

act1v1ty, i.e., dream bizarrepess was most freguently reported

/

as v15ual anomalies and there ore emerges ultlmately from
visual-spatial,ori%ﬁns, Dhe authors do not allow for the 41'

em—

[} » 1 ' 4 ]
necessary discrimination and therefore could not have arrived at

:

any different conclusions.

The most serioﬁs obijection t%'the spaﬁial—imaginal hypo-
the51s remains the lack of research elther manipplating or
fochsing more dlrectly on the relationship between cognltlve
processes believed to be involved in dreaming and dream
mentation. The spatial- 1mag1nal hypothe515 suggests that
whollstlc/51multaneous processing#rof predomlnantly perceptual
(i.e., visual-spatial) and imaginal components is among the
most salient featgres of REM dream construction. However, there

are relatively few studies which have operationally defined

‘these aspects of cognitive functioning in terhs_of reltiable test

measures in the context of REM dreaming. Furthermore,

.
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investigators who support this theoretical position have yet to
present a coherent cognitive framework which attempts to
explain the interaction of perceptual, imaginal, and linguistic
codes in crea£ing and regulating dream pro&uciion. Thereforg}ﬁ

. ' -
based on the data presented, the conclusion that REM dreaming is

predominantly a right-hemisphere function formed primarily
through visual-spatial and wholistic perceptual processing which

proceeds simultaneously is not justified at this time.

The second major conceptualization of REM dreaﬁing has been
put forth ﬁy David Foulkes (1978, 1982a, 1982b, 1985) who has
generated a great deal of research oriented tgwards establishiné
a gognitivg:ggyéﬁQlogiqal model of REMrdreaming. This model
attembts to answer the thE;; questibns posed earlier: 1) What is
dreaming?; 2) How is the dream constructed?; and, .3) What skills
are necessary, foredreaming to occur? <”(ﬂ

From Foulkes' point of view, dreaming is thinking (Foulkes,
1982b). In mbpe technical terms, it is defined as "a skilled
cognitive act in which memories and knowledge are reprocessed
leadinq to generation of gengrally well-organiéed dream
narratives (Foulkeé, 1982a, p.1l69)." These narraties consist of
the sequential'unfolding of visuo-spatial imagery according to a

theme. It is hypothesized that thematic and sequential

organization of the dream underlie and take precedence over

P L4
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visual-imaginal realigation of "‘the dream. Foulkes (1978} likeﬁs
the dream to a std{f-ﬁith"arfdeep" verbal-propositional formal
structur% genefaténg a '"surface" visual—imaginal presentation.
The frontal regibns of the left—hemispheré.believed to mediate
the verbal intentionality of waking.narrative diséourse (Luria,
1973) are also suggested as being responsible for the
hypothesized strong narrative quality of dreams (Kerr & Foulkes,
1981). The thematic and coherent nature of dreaming has also
been noted by other investigators (éohen, 1977; Rechtschaffen,

1978). The following quote tersely summarizes Foulkes' position

and contrasts it with the previous séatial—imaginal hypothésis
which often strésses right-hemisphere functioning in dreaming.
"The right hemisphere model itself 1is beset with empirical
difficulties and rests on a confusion of the surface re-
.presentations of most dreams, which are bisual, with the under-
lying processes of their generation, which must involve
integrative-narrative mechanisms of lefg-hemisphere localization

and have a strongly verbal basis (Foulkes, 1982b, p.227)."

~ Foulkes (1978, 1982b) presents a structuralamodel (Palombo,
1979) of,dream-forhation suggesting that dreaming is constructed
largely through'verbal—linguistic prégessing. Foulkes' early
theoretical formulation .of this perspective integrated

Chomskyian transformational linguistics, cognitive psychology,
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and structural-linguistic intgrpretations‘of-Fr‘ﬂa (Edelson,
1972, 1975; Lacan, 1977). This is evident from Roulkes'

statement that

"the other cognitive phenomenon akin to dreaming is <
language and that models of linguistic competence and
performance are highly relevant to conceptualizati?n in dreanm
psychology; that a cognitive-linguistic approach to dreaming is
compatible with, indeed most stfikingly encodes, the best

insights of Freud's model of dream formation and of his method

of dream interpretation (1978, p. XV)."

Very briefly, Foulkes proposed that the motivatiopdl struc-
tures responsible fof initiating the dream were "reﬁhecenta-
tional or ideational in gquality, and linguistic and proposi—
tional in form (Foulkes, 1978, p.20)." These representatiocnal
elements wef;.trénsformed into visual images according to
grammatical (i.e., syntactic) laws. On a more complex level,

it was hypothesized that language enabled thesg elements

to be hierarchically and“serially ordered in organized
structures as complex as thematic narratives {Foulkes, 1978).

Ultimately, these structures served as meta-plans which

initiated the dream sequence.
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Foulkes (1982a) has refined this model in light of informa-
tion-processing theory and recent psycholinguistic research
(Foss & Hakes, 1978). He suggests that dreaming results from
lawful operations which symbolic prbcééses undgrgo in an
information-processing sysﬁem (Foulkes, 1982a). A moéel ﬁf'
sPeech production is employed as a heuristic device to explain
- dream prodﬁétion. This tentative model!émphasizes the formal
syntactic character of dreaming, and the coghitive operations
and mechanisms which are concerned with presenting a thematic
and literally comprehensible narrative. Dreaming is hypothesized
as originating where speech comprehension ends, at the semaétic
level of long-term memory (LTM). With the advent of REM sleep,
multiple and diverse representational units are simultaneously
activated or disinhibited. Subsequent};, thiﬁ_;nformétion will
undergo transformations and increasing organization through
semantic, syntactic, and lexical stages of processing to create
the dream. At the semantic level, mixed concepts, features, pro-
positions, and their infepences become partially structured and
consistégé in time. Then, a number of syntactic developments
takes place generally referred to by Foulkes (19B2a) as
syntactic—thematié planning. The goal of these operations is
basically to select an‘appropriate mode of discourse, either
narration and/or life simulation, and guarantee that the
material processed through this stage is propositionéliy well-

formed and thematically consistent with the on-going dream. The
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result of thematic.planning ié linguistic output organized into
semantic-syntactic structures which are given lexical items. %he
lexicon is accessed via Fhe‘phonetic code..Finalli, this (\_
phonetically coded info;ggtion‘becomes input to modality
speéifié representation systems responsible_for generating

imagery and affect.

This simplified presentation of Foulkes' model of dream
construction (Foulkes, 1982a) illustrates his hypothesis that
the verbal system is by and large responsible for dream i
formation and therefore supplies the input to its visual-

imaginal realization. Foulkes\geports that,

"I want to make the admittedly controversial suggestion not
only that lexical processing is a dominant factor in midrange f
stages of dream construction but also that imaginal processing
may not even enter the process of  dream constguction until after
the point of lexical look-up. Because dreaming consists of
organized sequences of visual-spatial imagery, a sequential plan
must take preéﬁﬁénce over the selection of the particular
imaginal components that implement the plan. I propose that this
plan is the output of a verbal processing system and that it
accounts for the thematic coherence of dreaming. The concept of
a limited capacithverbal processing- system, with both syntactic

and lexical componénts, explains the orderliness of REM experi-
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" ence despite the diffuse and sometimes inconsistent nature of
the contents activated in LTM during REM sleep (Foulkes, 1982a,

p.184)."

Foulkes cites experimental and_anébdotal evidence to sup-
port this hypothesis..Neurophysiologically, patients who cannot
create kinematic imagery (Turner's Syndrome) (Kerr, Foulkes, &
Jurkoviec, 1978), as well as those who are congenitally blind
(Kerr, Foulkes, & Schmidt, 1982; Kirtley, 1975), seem to dream
without any visual-imaginal realization. The latter group's
,dfeaming is described as an experience-éimulation unaccompanied
Aby visual imagery (Foulkgs, 1982a). Also, anecdotal reports from
aphasic patients have indicate they may not experience dreams at
all (Foulkes, 1978). Foulkes suggests this is related to their
loss of "inner spéech" and supposedly  the capacity to formulate

thoughts in syntactic frames with lexical items. Developmen-

tally, data from a longitudfﬁgi study of dreams in children from
- . :
3-15 years of age suggegzﬂthat increas;ng dream development and
visual-imaginal activity are dependent on symbolic operations
which are not figurative in nature (Foulkes, 1982b). In
addition, Foulkes deduces the involvement of a verbal system in
dream constr&%tion from content éharacteristics of dreaming. Our
dreams contain speech and csnversation (Snyder, 1970) which are

frequently linguistically complex {(Salzarulo & Cippoli, 1974}

and at. times closely copnected to the entire dream experience
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(Arkin, 1978). Of course, narrative continuity in dreaming is r’
also taken as an indication of the participation af
higher—infégrative mechanisms, such as the verbal system.
Finally, Foulkes interprets findings showing decré;sed left-
hemisphere functioning during REM as a phenomenon relative to

wakefulness and not as a sign of disengagement (Foulkes, 1982a).

A second major component of,?oulkes' cognitive-psychologi-
cal model of REM dreaming emphasizes the relationship betweenl
overéll cognitive development, analytic processing skills, and
dream development. From the results of his five-year longitudin-
al gtudy of dreams in children from 3-15 years of age 1in which
an average of 16 children were_studiea at each age level
level (Foulkes, 1982b), Foulkes concluded that the capability
for dream generation involves cognitive abilitiés which must be
developed and whose érowth follows waking cognitive maturation.
Children seem to be able to symbolically recreate in dreaming
only what they had learned to repregent in waking life. The
representational skills necessary for dreaming are hypothesized
as being analytic in nature, involving the'capaéity to
differentiate and integrate information (Foulkes, 1982b).

-
i ’ . ’

The results of the longitudinal- study also-indicate Fhat

qualitative increases in dreaming are discontinuous and limited

to shifts in waking cognitive functioning. Foulkes outlines
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these changes in a chronology. corresponding to Piaget's stages
of cognitive development. The major transformation in children's
dream functioning occurs with their accessiﬁn to concrete-
operational thought at approximately seven to nine years of age.
The major changes at this time\involve significant advancements
in dream narrative organization and complexity, as well.as in
the representation of self in dreams. For the first time, REM
dreaming moves from isoléted mental acts to coherent dramatic
narratives characterized by "strongly programmed and conﬁinuous
dream imagery with "a mind'of its own" (Foulkes, 1982b,
p.136)." These scenarios contain s}gnificantly more refere;ces
to a self character who participates in the activities and
interactions of the dream. Also, for the first time feelings
began Lo appear in a fairlg‘gubstantial number of REM dream
reports. In short, the childreh are now able to construct and
maintain a dream world where they can symbolically move the
ngelf" (Foulkes, 1982b) and therefore extend the realm of dream

possibility. Foulkes reports that,

"By and large, REM dreams of talented eight and nine year
olds are indistinguishable from our own both in terms of their
formal structure and of how they are influenced by enduring mo-

tives and by more superficial traits of character or behavior

(Foulkes, 1982b, p.148)."
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These develoéments in children's dreams were reflected by
incfeases in dream report rate, report length and complexi¥y,
content categories measuring partiéipation by a dream character,
and REM ratiqs-calgulating the relationsﬁip of subtle cognitive
action to gross théical action. Generally, children who
reported relatively complex dreams at this age level scored high
_on measures of cognitive maturation (Laurenaeau-Pinard Test),
figural ability (e.g., Children's Embedded Figures Test, Block
Design), and waking narrative complexity. Specifically, REM
report rate was highly correlated with tests of visuo-spatial
analysis and verbaily-mediated knowledge. In addition, based on
cognitive measures associated with dream development in three to
nine year olds, Foulkes suggested that the appearance of
adult-like dreaming in concrete-operational children may have

depended on growing language competence (Foulkes, 1982b).

Foulkes has recently (Foulkes, 1982c) offered numerous
theoretical observations concerning children's experience of
affect in REM dreaming, as well as the role of mental imagery
in dream for@ation, and evaluated them in the context of
cognitive development. The observations on dream affect are
based on data from the longitudinal study which indicated- that
dreams reported in early childhdod were nearly devoid of affect.
The appearance of affeg} in ;eports of older children was seen

to follow a gradual Eo v but the majofity of dreams reported

i
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in léter childhood: and early-adoleécence still did not contain
affect. Foulkes also noted that children's dreams yhich
contéined interactional conﬁen£ often weré.unaccompanied by
feelings when one would expect them to occur. Foulkes.suggests
that the experience of feeling in REM dreaﬁing is a relatively
late development and in comparison with linguisticlgnd imaginal
processing may be of secondary importance in dream formation.
Generally, he maintains that the ability fo recreate feelings in
dreams is dependent upon overall cognipive maturation and |
therefore the establishment of the necessary mental-symbolic

processing capabilities.

Foulkes' observations concerning the role of ntal imagery
in the evolution of REM dreaming address two intéiiilated
issues: namely, a) to what extent is visual-perceptual
experience a necessary component of image-formation in REM dream
production?; and, b) does imaginal representation in REM dreams
depend on more fundamental advancements in cognitive
functioniﬁg? With respect to the former issue, Foulkes (1982b)
draws onfstudies comparing REM dreaming in blind and sighted
subjects (Kerr et al., 1982; Kirkley, 1975). Briefly,
congenitally blind subjects are able to represént complex
spatial relationships in dream images and report thematically
rich and complex dream scenarios in the absence of visual

imagery. Correspondingly, adventitiously blind subijects who
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became blind during adolescence repofted visuai'iméginal .
represen;ations of pedpié'and placesréncountéred solely prior

to the'onset‘éy theiv BIEndness, and also continue g; experience
dreams visualiy. Foulkes concludes these results suggest that
cognitivé prqcessing in adult dreaming is not dependeht on
recent visual experience {adventitiously blind) or well-

.

developed forms of visual representation (congenitally

blind). These hypotheses receivé;some indirect support from ° |
recenf‘studies investigating the performance of bliné and~x\*/)
sighted subjects on tasks assessing the capacity to ehploy
mental-imagery (Cérpenter & Eisenberg,”1978; Kerr, i983).

' Geherally, these studies repért that the performance of blind
and 'sighted subjects on imagery tasks is similar in almost all
respects. They provide convincing vidence that imaginal
representation is not dependent o the visual processing system
(Kerr, 1983) and, in conjunction "th a growing number of
studies (Baddeley & Liberman, as described in Baddeley, 1976;
Kerr & Neisser, 1985; Neisser & Kerr, 1973; Shepard & Metzler,
1971}, iﬁdicate that "imaging" may in fact reiy on spatial
processing which is not tied to any specific sens?;y/%odality.
Interestingly, deficits in sighted subjects on tasks believed to
be indices of the capacity for creating kinema%ic visual imagery *
are also associated with an inability to report dreams in which

kinematic visual imagery is experienced (Kerr et al., 1978; Kerr

& Foulkes, 1981). Taken together, the entire range of studies

4
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indicate that REM dreaminé may incorporate different forms of

imaginal representation, and these forms may be operationally

defined and measured Py performance on waking cognitive tasks.
. . . ‘/__/-J

’)

In regard to the latter issue of mental imagery and 1ts
¢
relatlonshlp to cognltlve maturation,. Foulkes c1;gs the work of
Piaget and Inhelder (1971) in conjunction with data from his &
.longitudinal study to sugéest that the capacity to-create and
transform mental imagery in REM dréaming is dependeht on the
achievement of operatipnai thinking (Foulkes, 1982c)}. Thus, the
capacity to:drgaﬁ does not simply arise as a consequence
of perception. An extremely simplified synopsis of this
viewpoint is as follows. Based on a ;gfies of experiments;
Piageétf and Inhelder (1971) postulate that the progression
through the stages of cognitive development and the ontogenesis
of kinematic imagery are interrelated processes. Initially, tﬁe
pre-operational child appears capab e only oé producing static
images. With the advent of concrete-operations, in Piagetns
words, "a capac1ty for imaginal anticipation makes its flrst
appearance , enabllng the subject to reconstitute klnetlc or
transformation processes, and even foresee other simple
sequences (Piaget & Inéglder, 1971, 5.358).“ Piaget goes on to
suggest that theréppearance of kinematic imagery is probably
.

related to conservation abilities, a hypothesis recently

supported in a study by Kerr, Corbitt, & Jurkovic (1980).

“



Foulkes interprets his longltudinal data which show a parallel

_ progre5510n in vis al dream imagery as 1ndependently supporting

Piaget and Inhelder's.general postulate,

More recently, Fgulke§f11985) has offered his most
theoreticaliy detail ed ‘account’ of dreamigg as cognition. He.
reiterates the theSLi\that dreaming. is symbollcally mediated and
dependent on the development of 1nterpret1ve syste;s whose gdal
is to organize and make sense of experience. The emphasis on
conceptual development and verbal processes in dream .
_construction ;gmains, accompanied by a more explicit account of
the role of higher jJorder cognitive functions in dream formation.

N

Foulkes‘-tognl$ive-psydhoiogical model of REM dreaQing and
its correspondingjémphasis_on cognitivé'maturation and analytic
processes of a Gerbal-linguistic nature have been questioned on
empirical and theoretical grounds (Palombo, 1973; Haskell,
1986a, l986b Hunt,.1982). Extensive critiques have been made
in both areas by Hunt (1982) in a review article attempting a
rapproachement between the phenomenologlcal aﬁa cognitive
theories of REM dgegming. Hunt's theoretical position, which is
central to his analysis, can be summarizea as follows: He
suggests there are twg/m aspects'to REM dreaming, a core
of dream "realism" and‘spec1f1c forms of recombinatory symbolic

processing which periodically interact witfh the realistic dream

-
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scenario. The first aspeci is based*on an‘organism's fundamental
capacity te—-disassemble and rearrange perceptual schemata. Thus,
if creatures can "perceive", "learn", and "remember", they can
also dream (Hunt, 1982). The primacy of perception in cregting
dream image;y in Hunt's model is the basis for ﬁis first
critique of Foulkes' positioﬁu‘He‘argues that in several studies
| Foulkes and his associates (Foulkes, 1978; Kerr et al., 1978)
coptinualiy misfepresent visual-imaginal'dfeam.thedries by
implicitly advocating a "sensory reproduction® ?ather than a
"constructionalist" view of perception - the latter conception
being genefally recéanizéd by most cognitive theorists; The
. second aspect of REM dreaming iﬁ Hunt's model, iue., recombin-
atory symbolic activity, includes verbal-propositional and
visual-spatial fggms:of representation whose appearance in
dreaming depends_upoh'overalﬁzsognitiQe matufation. Recombin-
.atory symbolic activity entails a capacity to re-constitute
experience by de-centering from imm?diate perceptual events.
-This theoretical distinction is the basis for the more
empirically relevant‘of Hﬁnt's criticisms. First, he suggests
. that the correlation of dream recall with visual;spatial
abilities in Foulkes' longitudinal study may reflect a growing
capacity to abstract information from a complex experiential or
K“‘15%.'/rcept:131al set rather thaﬁ qualitative advancements in dreaming
per se. Second, he disputes the privileged position of

linguistic processing over visual-spatial processing in Foulkes'

8
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model. Results showingfthe\cessation of dreaming in aphasics
have beeﬁ.inconclusive (Schanfald, Pearlman, Greenberg, &
Kleefield, 1980) and at times negative {Geschwind, 1981). Also,
Hunt suggests that the presence of verbalizations of sensed
spatial distortions, and an almost complete absence of auditory
" or tacfile qualities in the dream reports of Turner's syndrome
patients, renders a verbal-linguistic interpretation of their
dreams guite tentative. Along similar lines, Palombo (1979)
disputes Foulkes' emphasis on the.narrative guality of dreaming
and his subsequent inference that higher-onset integrative

hanisAs of a verbal-linguistic nature must be involved in

dream ¢ nstruction. Palombo suggests that narration is most
often confined to single episodes and absent from the larger
sequences whiéh make up mqre-complete REM reports. As previously
mentioned, Palombo ﬁroposes that the basic units of dreaming are
primitive computational forms of an experiential character
rather than linguistically-shaped propositions. He also
indicates that Foulkes' accentuation of language processing in
fsymbolic functioning provides for a rather constricted view of

cognition.

Foulkes {1982a, 1982b) has replied to the criticisms ques-
tioning the validity of dream report data as indicators of
actual developmental chandes in dream production, as well as to

objections to his emphasis on language processing in dream
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- production. In the former instance he concurs that because dream
experience‘is approached via the dream report, data-indicating
developmental éhanges in dream production may péssibly be
artifacts of dream retrieval and/or description. However, he
argués against this interpretation on the following empirical
érounds (Foulkes, 1982a, 1982b): 1) changes in dream report data
such as shifts from static to active verbs, animal to human
characters and body-state to social-interactive <Zwtent are
difficult to accommodate by a description and/or retrieval
_hypothesis; 2) correlational dath from the longitudinal study do
not indicate that improvements in REM reporting are dependent on
measures of memory and/or descriptive ability; 3) it seems
implausible that the correlations between figural/analytic
abilities and guantitative and gqualitative changes in REM

dream reporting in early ahd middle childhood reflect
relationships affecting solely dream reporting; 4) two early
adolescent males with abnormally low scores 6n figural/analytic
‘measures reported very few dreams for their age and Ié would
seem highiy unlikgly that these deficits contributed solely to
difficu;tie; in dlscribing or retrieving dreams: and, 5) when
studied in a 1abo$ﬁtory setting, adult chronic dream
non-reporters (at,home) with low scores on a figural/analytic
task (Block Design) reported.significantly fewer dreams than
non—repSEters with high scores on the same figural/analytic

task. .
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In regard to the latter dispute over tﬁe emphasis on 1£n-
guistic grocessing in dream production, Foulkes states that his
model does not imply thét "dreaming is (or.inﬁolv;s) language"
‘but rather that, "whatever their abstract similarities and
differences, dreaming and language may share a é&onn real-time

/F“\‘_ifﬁﬁd producéion system (Foulkes, 1982a, p.170)." Interestingly, as
notea by Hupnt (1982), a study by Hauri, Sawyer, and
rechtschaffen (1967) indicates a possible compromise between the-
verbal-propositional and spatial-imaginal hypotheses. These
investigators feported that features of plot and vivid,
distorted imaginal features in dreams comﬁromise distinct A
statistical factors. Accordingly, it is-possible that verbal-
propositional and spatial-imaginal operations differentially
contribute to various types and/or degrees of'dream experiences.
Similarly, recent dognitive research suggests that the
relationship between verbal and imaginal systems méy be more
subtle and complex than previously believed (Anderson, 1978}.
Thus, a dichotomization and hierarchic polarization of these
processing syétems may not be ultimately useful or correct. In

t<igeneral, one of the major tasks of cognitively;oriented dream
research appears to be the investigation of interrelationships
among aspects of cognitibe functioning believed to be involved
in dream formation. This will require a thorough assessment of
the waking developmental cognitive status of the subject, and

therefore careful delineation aﬁj operational definition of the
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abilities which will be evaluated.

In summary, two major conceptualizations of dreaming have
developed in cognitively-oriented dream research. Each empha-
sizes different cognitiva processing modes and hemispheric
influences as mediating dream functioning. The first focuses on
visual-spatial and_wholistié—perceptual processes which operate
simultaneously on information. The second stresses analytic |
processing of a verbal-linguistic nature which proceeds sequen-
tially. Impbrtantly, this approach also proposes that dream
development is directly related to general cognitive maturation
and hence the ability to represent experiente and knowledge. At
this time, the former notion rests 1argély on theoretical
grounds. The most prominent data to support Ehis ﬁypothesiS'come
from experimental studies and clinical ﬁéufophysiolbgy. Based on
these data, the suggestion is made thafidreaming is pré—
dominantly a right-hemisphere function and the inference is
made that visual—spatial and wholistic-perceptual processing
contribute almost exclusively to dream formation. The latter
hypotheses are more theoretically explicit and empiricallf
ba;ed[,The data to support these hypotheses come from develop-
mental studies and neurophysiological evidence. Based on these
data, the most plausible statement appears to be that dreaming
requires cognitive skills and is dependent upon ;}érall cogni-

tive development. Trends in these findings suggest verbal-
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linguistic competence may be necessary for the achievement of -

adult levels of dreaming.

In general, thére is a lack of more direct empirical evi-
dence denoting the role of specific cognitive proéesses and |
gkills in dreaminé..Following the qgestions cited from Antrobus
(1977) at the beginning of the paper, more explicit knowledge §f
the operations and types of information processed during REM
dreaming is necessary. In terms of the material prégented, it is
difficult Eo predict the differential involvement of analytic/
sequentiél and wholistic/simultaneous processing (hereafter

referred to as. sequential and simultaneous processing), as well

as the input from the verbal and perceptual systems, in dr

formation. However, one approach to the investigation of the
relationship between certain cognitive capabilities and
construction is tao study children with specific deficits 1
cognitive functioning and measure associated characteristicg of.
dream mentation. The nature of.the cognitive deficits can be
Opegationaliy defined and specified by administering a battery
of cognitive and neurocognitive tests. Changes in dream menta-
tion, i.e., in formal st;ucture and (Epbrms of representation, can
be measured through indices such as recall rate, report length,
and dream rating scales. Furthermore, in conjﬂnction with

Foulkes' data (1982b), children with specific cognitjve deficits

can be studied during the critical period for dream development -



which apééars to be the transition to concrete- operational
thought. Childrentwith specific reading disablities constitute a
viable subject population for such a study. The following
selective review will present research on thé relationship
between disorders of cognitive functioning in reading disabled

children.
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I1 - Cognitive Processing Impairmeénts in Readirng Disébled

Children

N/ -' . -

The term developmental dyslexia or specific reading dis-
ability commonly refers to the presence of a critical and
pervasive reading disorder in otherwise normal children
(Vellutiho, 1979%9a). Estimates of children with reading
disabilities in the school population have ranged from between
four and eight percent (Benton, 1978) to as high as 15 percent
(Satz, Taylor, Friel, & Fletcher, 1978). In addition, life
history investigations indicate that readingrand learning
difficulties early on in school may foreshadow more serious
disturbances ih late adolescence and early adulthood (Albee,
Lane, & Reuter, 1964:; Lane & Albee, 1970:; Robins, 1966: Watt &

Lubensky, 1976). .-

Research into reading disabilities is characterizéd_by
diversity, contradiction, and controversy regarding definitién,
’etiology, and treatment of these disabilities (Malatesha &
‘Dougan,'l982). Developmental dyslexia has been traditiopally
—_ defined as "a disorder manifested by difficulty in learning to
read despite conventicnal instructibn, §§equate intelligence,
and socio-cultural opportunity. It is dependent upon fundamental

cognitive disabilities which are frequently of a ccnstitutional

origin ?Critchley, 1970, p.1ll)." However, as noted by several
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“>;vestigators, the reference to a neurological orjconstitutional
basis is an a;sumption and the definition as étﬁhole is
ambiguous and one 1argely‘by exclusion‘(EiSenberg, 1578; Naylor,
1980; Satz éﬂMorris, 1981; Taylor, Fletcher & Satz, 1982). In
general, complex and varying factors contribute to the disorder,
and elucidation of these factors will entail careful

differentiation among individuals (Doehring, Trites, Patel &

Fiedorowicz, 1981: Taylor et al., 1982).

A major controversy in reading-disability research has been
whether the disorder is a unitary phenomenon or represents a
heterogeneous group of disorders (Malatesha & Dougan, 1982).
Early studies in particular were characterized by a search for a
unitary cause underlying reading deficits. However, differences
in subject populations, experimental methodology and design for
testing reading and non—readiné skills have made it untenable to
construct an explanation of reading deficits based on results
from single-syndrome studies (Doehring, é;;al., 1981). The more
prevalent fheoretical‘position is that feaﬁing disabled children
are duite heterogeneous in regard to academic, cognitive,
.neurclogical, and social develqpmént (Fletcher & Satz, l9j9).
Furthermore, interpretation of these aifferences may depend on a
more thorough and fundamental understanding of reading
acquisition processes in normdl readers {(Doehring, 1978). The

following is a brief and selective review of the single-
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syndrome{and reading-~subtype literature; A

The most popular single-syndrome explanation 6% sﬁecific
reading disability (Vellutino, 197%a) has been that this
disorder is caused by deficiehcies in visual attention, visual
perception or visual memory that interfere with ndrmal ‘
processing of the grﬁEhic features of letters or of the
orthographic regularitiesizf printed words. Typically, -an
underlying neprological dysfunction has been inferred (QrZZéV_
1925, 1937; Silver & Hagin, 1970).becaﬁ;e in order\to read,
children must actively attend to liqguistic stimuli\ﬁy
extracting information from print during eye-movement fixafions_
(Veliﬁtino, 197%a). At present, however, there is no strong
evidence to support the hypothesis that deficits in visual
processing could be a unitary cause of reading disabilities.
Where these types of deficits have been found, they have been
interpreted as interactive language problems (Doehring et al.,
1981), reflecting a difficulty translating verbal information
into a visual code (Vellutino, 1979a). Nevertheless, as will be
demonstrated later, visual-perceptual processing deficits have
often been mentioned in reading disability subtypes (e.g.,
Pirozzolo, 1979) and also in relation to developmental changes
in reading acquisition (Satz & Sparrow, 1970; Satz et al.,

1978).
i "
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Deficits in auditory processing (Wepman, 1575) and inter-
sensory integration (Birch, 1962) have also been suggested as
unitary causes of reading disabilities. With respect to the
former area, Tallal (19805.indicated'that some reading
disabilities may be found in‘children with severe language
impairments stemming from auditory processing deficits.

o+

Extensive reviews of the la%f?r area conclude, however, that no
empirical basis exist§ to juséify this hypothesis (Friedes,
1974: Vellutino, 1979a). Vellutino (1979%a) suggested that
problems i} Gf%ual-auditory integration may refiect either !

global verbal skill deficiencies or a specific dysfunction

coordinating visual and verbal information.

Reading disabilities may also result ‘from a specific
deficit in the linguistic processing of speech which could
interfere with‘recoding from printed to spoken form {(Doehring et
al., 1981). Research by Brandt and Rosen (1980} indicates that
reading disabled children do not have significant difficulty
abstracting linguistic features and perceiving strings of
phonemes..However, Fox and Routh (1975, 1980) and Liberman and
Shankweiler (1977, 1979) provide considerable evidencé tha;
these children do encounter great difficulty abstracting or
becoming consciously aware of phonemes embedded in the

continuéus speech signal. Lack of this ability, which could be

essential for recoding from print to speech, may hinder progress
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in code acquiéi&ion and reading in general (Doehring et al.,
1981; Vellutino, 1981), Nevertheless, further investigation is
needed to determine the exact role of phonol;gical processing
both within and across subjects at different sfages'of reading
acquisition (Fletcher, Satz & Scholes, 198l).

Several investigators have found that poor readers differ
from normal readers in serial order recall of various types of
sensory stimuli, regardless of modality (Senft, 1969; Senét &
Freudl, 1971, 1972). The differences are particularly evident
when material is to be recalléd on tasks tapping short-term
memory. It has been suggested that poor readers sustain a
specific or generalized defieiency in sequencing ability
(Bakker, 1967: cOrkih, 1974; Doehring, 1965; Zurif & Carsen,

<
1970}). Hewever, the theoretical assumptions of this hypothesis

have been questioned on the basis of recent conceptualizations
of human memory (Vellutino, 1979a). Furthermore, there is

insufficient data to evaluate the theory at this time.

In an extensive review by Jorm (1979) short-term memory
deficits were proposed as a unitary cause of specific reading
disabilities. He suggested that short-term memory impairments
can account For readers' Susceptibility to problems in
tempéfally/é?deiing information and in phonological processing.

However, memory deficits were not apparent when phonological
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recoding was prevepted (Cermak, Goldberg, Cermak & Daly, 1980).
In a series of studies, Liberman and Shankweiler‘(1979)
concluded that both temporal order and memory deficitéﬂ:;::}§e
difficulties with phonetic coding. Finally, no investigators
have found methoée\fo test memory actually 1nvolved in reading
(Doehring et al., 1981) Therefore, even if difficulties on

~memory -tasks are demonstrated they may relate directly to

reading problems. ’

One prominent hypothesis put forth to acgount for specific
reading disabilities has proposed incomplete
lateralization as a unifying cause. Origimally, Orton i1937)
‘postulated that a phygiolo@ical defect prevented the

establishment of unilateral cerebral dominance and the

LY

o

acquisition of reading jproficiency. More recent versions of this,

hypothesis suggest less than normal lateralization of language
processes in the left hemisphere in those with reaaing
disabilities {(Doehring et el., 1981i. The primary evidence to
support these claims has traditionally been based on behavioral
reports of increased incidence of‘left handedness, or crossed
hand and eye doﬁinance in'reading disabled children. However,
considerable evidence suggests there are no important
differegges between normal end poor readers in this re éf;hﬂ*
(Ginsburg & Hartwick, 1271; Guyer & Friedman, 1975; Silyer &

Hagin, 1970). Some data indicate. that directional confusion is

- .
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correlated with readingvaiSOrderé (Ginsburg & Hartwick, 1971;
Satz & Sparrow, 1970).

Recent developments in neurophysiology have allowed the

lateralization hypothesis to be testfed using dichotic listening

and visual field techniqpes. Based on this hypothesis, reading
disable? children should exhibit lesé'cérebnél aé?mmetry‘on
these tasks than normal controls. However, a number of thorougﬁ
' feviews concur éﬁat no consistent'diﬂférences have been found
(Leong, 1980; Naylbr, -1980; Satz,'1976).lIt is unciear‘at
rpresent whether these findingsbreflect methodologiéal problems
due to éxperimental techniques, refutation of the hypothesis, or
failure to’account for heterogeneous groups of disabled readers
(Doehring et al., 1981). For example, recent studies
investigating hemispheric differences in subtype populations
(Pirozzolo, 1979; Taylor et al., 1985) and with the use of more
.tgchnically innovative neﬁrophysiologicai techniques (Duffy,

Burchfield & Lambroso, 1979: Hier, Lemay, Rosenberg & Perlo,

1978) appear to support the lateralization hypothegisf

The most influential and comprehensive theory in single-
syndfome,researph-has been put forth by Vellutino (1979a, 1981).
His verbal processing theory states'that reading disabilities

result from deficits in the semantic, syntactic, or phonological

components of reading. Generally, Vellutino (1981) proposes thgt
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poor readers ekhibit several deficits in lingu}stic funbtidging
and sequential and general verbal organization. These children
havé difficulties associat}ng v%gual and iﬁrbal symbols, and
wora‘proeégsing strategieé are inflexible, either over-analytic,
slow and prodding, or glo.I:al and superficiai. .éddition, they
have not acquired the functional codes"at.éach representative
level at which word constituents candpe processed. Poor readers
generally fail to develbp neceésary linguistic mental.
representation and manifest hallmarks of linguistic immaturity
(Byrne, 1981).

y}

'Impairmgnts in linguistic functioning and/or visual-verbal
integratibn in poor readers are manifest in significant
disparitiis between this group and normal readers on various
' measures of verbal processing (Vellutino, 1979a). These include
dysfunction in short- and long-term memory for both meaningful
and non-meaningful material, deficiencies in verbgl
classification and visual-verbal associaﬁ}on learning, and
difficulties in rapid naming of both concrete and symbolic
stimuli. The lingﬁistic deficits outlined here are believed to
be of a subtle, rather than global, nature.

Vellutino's model has been céiticized heavily by Fletcher
,and satz (1979) fgr failure to consider heterogeneity in reading

disorders and developmental changes in reading acquisition, and
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for making unjustified inferences-from differences in task
pérformance to hypothesized langua&é deficits without more™
detailgd knowledge of mediating mechanisms. Vellutino (1979b)
has replied that the occurrence,‘nature, and interaction Sf

linguistic deficiencies may constitute the basis of gualita-

tively different reading disabled subtypes.

Although not readily classifiable as part of the single-
syndrome area of research, studies recently investigéting the
relationship between conceptual development and reading
achievement bear direc£1y on the questions.of cognitive .
processing-in reading disabled children'and Ehose addressed in
the proposed study on dream develqpment in this subject
population. The major work in this érea has‘been done b& Elkind
and associates (Briggs & Elkind, 1973; Elkind, 1.964; Elkind,
Koegler & Go, 1962; Elkind & Scott, 1962) who suggest that the
achievement of reading proficiency may be related to changes in
vigual—perceptual organization that éharacterize the shift from
pre-operational to concreﬁe-operational thought. This hypothesis
has received support from Maman (1981) who found significant
differences between exceptional readers in kindergarten and
grade 4 dyslexics on a measure of visual-perceptual schematiza-
tion and visual-percéptual exploration'associated with concrete-

operational thought. However, no differences were found in

overall conceptual capability as Eéasured by tests of conserva-

\
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tion. In general, an extensive review of this promising area by
Vellutino (197§a) indicates that results are inconeclusive and
-characﬁerized by methodological problems. In particular,
standardized test measures of Piagetiao concepts are needed.

The increasing roalization that reading disabilities ma&
tﬁ%ﬁlseveral forms with respect to achievement patterns and/or
: associated cognitive- lnformatlon processing abilities, which
possib;y_yarg“as‘a_function of etiology or age, has produced
an abundance of researqb on reading subtypes (Satz & Morris,
1981). Satz and Morris' scheme “for classifying tﬁese studiés
will be used as a heuristic device in presenting relevant

material from this area of investigation.

A number of studies have used clihical-inferential methods
to classify reading disabled children into distinct groups.
Mattis, French, and Rapin (1975) and Mattis (1978) have
\presented a formal theory of subtypes based on the assumption
that children require adequate language development, visual-
spgtial peEEEEtion, and motor-speech blending'to be able to
read. Thoir studies indicate three non-overlapping subtypes,
namely; a language disorder group, an articulétory ané grapho-
motor dyscoordination subtype, and a visual—soatial perceptual

disorder subtype. The authors were able to correctly classify

90% of their reading disabled subjects in one study and 78% in

I
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a second study. Two major criticisms of Mattis et al., are
important (Satz & Morris, 1981). Firs@, arriving at subtypes
based on prior rules may not reflect‘éhehpoteptial structure(s)
of the data. Second, it is puzzling that no éhildren had common
' features among subtypés thérébf‘géﬁérating a mixed group.
Several clinical and empirical studgés report children who
demonstrated a mixed pattern of performance or achievement
variables (Boder, 1973; Denckla, 1972; Ingram, Mason &
Blackburn, 1970; Keeney & Keeney, 1968; Owen, 1978: Petraskas
& Rourke, 1979; Rourke & Finlayson, 1975; Smith, 1970).

. .

. Boder (1973} conducted a quanfitative and gualitative anal-
ysis of reading gnd spelling achievehent patterns on 107 reading
disabled children between 8 and 16 yéars of age. Three subtypes
emerged which encoﬁﬁassed 100 of the children. Children
classified as subtype 1 Qere described as "dysphonetic" readervs,
exhibiting selective impairments in analyzing the phonetic
properties of words and syllaﬁles. They lacked word analysis
skills and were unable to sound out and blend component words
and syllables. This group, which comprised 67% of classifiable
children, approached written material .in a global fashion and
relied on sight alone. The secoﬁd subt?pe was él"dyseidetic"
groﬁp who had selective impairments rémembering and discri-

minating visual gestalts. This subtype, which accounted for
. ‘I N

10% of the population studied, adopted a strategy of phonetic

\!



53.

analysis and appeared to read labofiously as 1f they had R
seen each word for the first time. The third subtype was a
mixed "dysphonetic-dyseidetic” group which comprised 23% of the
children. They h;d deficienqies in both phonetic analysis and
fisual discrimination. Their word attack skills were fragmented,
" unpreédictable, and bizarre. The strengthyof this study lies in

its glfnical analysis of each child's apprecach to written

1

material, Correspondingly, its weakness is that the subtypes
are abstractions from visual inspection of the data and

'y .
therefore lack statisttea& verification or derivation (Satz &

Morris, 1981).

Integrating his own work (Pirozzolo, 1979; Pirozzolo &
Rayner; 1978) and other studies in the subtype literature
(Boder, 1971, 1973: Mattis et al., 1975; Myklebust, 1965;
Quiros, 1964}, PirOZZAlO concludés that strong support exists
for the notion of at least two neurobehavioral subtypes of
developmentalldyslexia. The first subtype is an auditory-
linguistic group composed of children impaired on tasks
requiring rapid, compiex, linguistic processing. Their.reading
and writing contain errors preﬁominantly involving the
sight-sound relationship of words. This group also shows a
pattern of eye movements;typical of children just learning to
read. Pirozzolo compares this group to the dysphonetic subtype

of Boder {1973} and general language impairment subtype of

)
/ /
N
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Mattis et al. (1975) and Kinshourne and Warrington (1963).

The second subtype is a visual—spatial group, impaired on
tasks #equiring visual discfimination, analysis, gnd memory.
This group scores low on tests of visual imagery, visuo- 1
constructivgxgsility, and visual-motor coordination, and
had characteriétic deficiencies analyzing the visual features of
a text. They also exhibited a very atypical eye movement pattern
while reading. Pirozzolo postulates a deficiency in the spatial
mechanism that guides the eye to account for the problem.
Pirozzolo (1979) suggests that auditory—iinguistic dyslexia
result;‘from late maturation of the fiber pathways involved in
left-hemisphere language functions, whereas visuo-spatial

dyslexia is thought to occur as a result of late maturation of

fiber pathways in left-hemisphere visual-association areas. o

This.brief and selective review of clini;al-inferential
suﬁtypeé highlights some of the findings, flaws, and limitations
of these studies. Many authors report distinct reading disabled
groups based on either linguistic or visual-perceptual deficits,
or a mixture of both. However, these groups were often derived
from visual inspection techniques or prior rules and theoretical
assumptions. Also, varying numbers of unclassifiable children
were usually reported and many studies did not employ a control

group of normal readers.



A nuhber of recent studies have used multivariate stlatis-
tical techniques to defiqe homogeneous subtypes in reading.
disabled children. Doehring and Hoshko‘(1977) sought to derive
homogéneous subtypes based on the Q-factor analytic technique.
Three major subtypes emerged from data acéumulated by
administering 31 tests of reading related skills to each child.
The first subtype included children (n=13) with good performance
on all visual-matching and on thrée of the auditory-visual-
matChing tests, but who showed poor performance on the oral
reading tests. These children were classified as exhibiting a
Type O (oral reading} reading deficit. The second group, (p=11)
exhibited good performance on visual scanning tests, poor
performance on oral reading tests, and even poorer performance
on auditory-visual letter matching. The aﬁthors defined this
pattern of reading problems as a Type A (associative) defieit
and suggested the basic difficulty of children in this group
could "involve intermodal association between visual-verbal and
auditory-verbal stimuli, or could be restricted to the auditory-
verbal aspect (Doerhing et al., 1981, p.82)." The final subtype
(n=8) showed good visual and auditory-visual matching of words 7~
and syllables. This subtype was referred to as a Type S
(sequence) deficit, reflecting children's difficulties in
responding to pronounceable sequences of letters as units. These
subtypes were confirmed in a second study (Doehring, Hoshko &

-

Bryans, 1979) which employed a large sample of normal readers
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{(n=31). Doehriﬁg et al. (1981) have reported results from

a study evaluating ‘the interaction of reading, lénguage, and
neuropsychological deficits. In this study, 70 of 88 sub%ects'
were successfully classified according to the th;ée subtypes
determined from previous studies, and subseguently administered
i_battery of language and neuropsychological tests. Several
interesting conclusions were drawn by the authors from their
results: first, the prevalence of linguistic difficulties in the
sample as a whole appears to conform to Vellutino's (1979a)
verbal processing hypothesis; second, -their results did not
contradiﬁxfprevious suggestiogs that reading disabilities tend
to involv: deficits in the basic mechanisms of reading,
language,%zﬁa“tognition rather than higher-level deficiencies

of comprehension and inference (Doehring et al;, 1981,

p.203); and finally, they propose more reaaing subtypes will
probably emerge based on population samples, classification
methods, and general refinements in methodology and théory. The
major criticism of the work of Doehring and his associatést(Satz
& Morris, 1981) has been the use of the controversial
Q—technique (Fleiss, Lawler, Platman & Fendl, 1971; Fleiss

& Zubin, 1969).

. Petrauskas and Rourke (1979) also used the Q-technique and
administered 44 neuropsychological tests assessing a wide

variety of cognitive, motor, and tactile skills to 160 children
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{133 reading disabled; 27 normal) between the ages of seven and
nine. These subjects were randomly assigned to two groups. Three
major subtyp;s were reportea which classified 50% of the sample.
The first subtype, accounting for the largest pumber of subjects
(n=40), had mild impairments in conéeﬁt formation, word blend-
ing, immediate memory for digits, and moderate to severe impair-
ment in verbal  fluency and sentence memory. A language disorder
similar to that reported by Mattis et al. (1975) was attributed
to this group by the authors. Subtype 2 showedlmild impairment
in sentence memory, and moderate to severe impairment in finger
recognition and immediate visual-spatial memory (n=26). Further-
more, this group showed uniformly poor perfbrmance on WRAT
reading, ;pelling, and arithmetic subtests. These authors could -
not find a comparable group in the literature and suggested that
the pattern of deficits reflected neurological dysfunction in
the posterior regions of the left hemisphere. The third gfoup
had mild impairment in finger.recognition, miia,to moderate
impairment in verbal fluency, sentence memory, and immediate
visual-spatial memory, and moderate to severe impairmént in
concept'formatio?) This group was deemed‘similar to the
articulation and graphomotor dyscoordination group of Mattis et
al. (1975, 1978). Two other subtypes were found yet designated
unréliable {(Satz & Morris, 1981). The major criticism of this
study is its use of the Q-technique and a-disproportionately 1;;

small sample of normal readers.
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Satz and Morris (1981) employed tlustar analysis on a pgp-
ulation of 236 children to define target and comparisoa gfoups,
and to subseqﬁently discriminate reading disabled subtypes. Five
distinct subtypes emerged on the basis of "neuropsychological and
achievement variables. The first subtype (n=24) consisted of
chlldren severely impaired on all language measures. Performance<
on non- language perceptual tests for the globai language group
were within normal limits. The second subtype (p=14) was
selectively impaired on naming tasks. The third subtype (g=10)
was a mixed global language and perceptual group in which there
was severe iapairment on all neuropsycholegical tests. The
fourth group (n=24), described as a visual-perceptual subtype,
was selectively i-paired on nen-language percep;uai tests., The
‘final subtype (n=12) showed no impairments on any neuropsycho-
logical test and demonstrated average to superior performance on
all cognitive tests. They were classified as the unexpected
group. Groups l;.3, and 4 demonstrated a high proportion of soft

éaeurological signa. Since 40% of tae childraf showed no linguis-
tic deficiencies, Satz and Morris (l981)lcontest vellutino's
verbal-processing hypothesis and caution against a‘unitary
language deficit model of reading disabled children. Neverthe-
less, the major criticisms of this study are its ‘lack of formal
linguistic measures and limited use of neuropsychological tests.

Hence, it is possible that lingu%stic difficulties of a more

subtle nature went unnoticed in the perceptual subtypes.



Satz and his colleagues (Fletcher et al.; 1981; Fletcher &‘
S&tz, 1980; Satz et al,, 1978; Satz & Sparrow, 1970) have
attempted to integrate the notion of subtypes into a develop- -
mental model of learning disabilities. This model assumes that
performance differences between disabled and n$n-disabled
readers represént“variations in the acquisition process
(Fle®cher, 198l1). More specifically, reading disabilities a;e
hypothesized as reflecting a lag in brain maturation which
differentially Eelay§ the achisition éf perceptual skills in
younger children and linguistic skills in older children. Thosé
with early sensory-?&nfeptual deficits iif thought to catch up

‘ _ <
on these skills and\then lag on conceptual-linguistic abilities
whiéh have a slower' and later ontogenetic development. Thus,
neurological maturation continues in the developing reader,
evidenced in part by resolution of soft neurological signs (Satz
& Fletcher, 1980) and by developmental.fhanges in performance on
neuropsychological and cognitive taskg,(Flefcher & Satz, 1580;
Rourke, 1975, 1976). At present, the theory is unclear as to
whether lags in development of conceptua}:l{nguistic skills in
older children reflect a transitorf or more permanent defect
{Ssatz et al., 1978). However, because rate of development
eventually diminishes over time, failure to become proficient in
reading skills before the onset of stability in adolescence may
result in a more permanent defect. The findings of numerous .

studies indicate that children continue to have reading problems
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and problems asso&iateq“with deficient academic achievement in
later life {Peter & Spreen, 1979; Rourké & Orr, 1977; Satz et

. N
al., 1978; Trites & Fiedorowicz, 1976).

The major sup#ort for Satz's model comes from longitudinal
research (Fletcher & Satz, 1980; Morris, Blashfield, & Satz,
l98g?_;a£z et al., 1978}, from theoretical models of feading‘
acquisifion (Fletcher, 1981; Gibson & Levin,-1975), and from
developmental models of language (Palermd & Molfese, 1972).
Palermo and Molfese's (1972) review of language development
through the Piagetian sfages may have relevance for Foulkes'
hypothesized relationship between growing langupage competence
and dreaming. They report shifts in language aééuisitidh marked
by instability in linguistic development at ages 5-8 and 10-15.
These are transition points from preoperational thodght to
concrete operations in the first instance, and from concrete to
formal in the second. They are followed by more sophisticated
. levels of liﬁguistic‘functioning during the stage of concrete
and formal operations. _

¢ .

There are several criticisms of Satz and colleagues'’
studies (Satz & Fletcher, 1980; Vellutino, 1979b) and
limitations to their model. Few studies in support of this
_hypothesis have diéectly manipulated the age variable; rather,

they have been cross-sectional. Perhaps a more serious criticism
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is that the test batteries ‘typically administered to children in

—these studies have employ&d few thorough and detailed measures

.

of lindgistic:ﬁpnctionihg. $atz's model must also more expl;&ité
ly account fer the child's sophisticated use of languagé by age
four (vellutino, 1979b). In addition; it is evident that impair-
ments in éome disabled readers may be more compééible with a.

deficit model’ (Satz & Morris, 1981).

A'summary of studies investigating subtypes of reading dis-
abled children is given in Table 1. A recent voluhe on subtype
analysis in learning disabléd children (Rourke, 1985)\%ndicates
there have been no major additions to the subtypes preéented.
The statisticai approaches to reading disability subtypes have
extended the knqwlédge documenteé by clinical-inferential
methods. Whereas the latter approach basically postulated three
divisions, i.e., a language group, a visual-perceptual group,
and a mixed group, the more fine-grained analysis of the former
approach has detailed specific patterns of cognitive deficits
within these divisions and at times transcended them altogether.
Nevertheless, further research is needed to clarify and more
accurately define the qualitétive differences in readers within
and across subtypes as well as account for developmental chang;s
and potential interactions between feﬁding and non-reading

skills. Thus, studies are needed which integrate achievement,

cognitive, and neuropsychological measures rather than primarily
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TABLE 1: A SELECTIVE REVIEW OF STUDIES REFORTING

A

Authors

Kinsbourne &
Warrington
{1966)

Denckla’
(1972)

Naidoo
{(1972)

Boder
{1973)

Mattis et al.
(1975)

Mattis et al.
{1979}

Pirozzolo
(1979)

Doehring &
Hoshko
(1877)

Petraskas &
Rourke
(1979)

Satz &
Morris
(1981) .

Doehring et al.
{1981)

" READING DISABILITY SUBTYPES

No. of Reading
Disabled Subjects

A

13

52
98
107
82
"400
156

34
133

87

Method of
Data Analysis

Clinical
Inferential

Clinical
Inferential

Clinical
Inferential

Clinical
Inferential

Clinical
Inferential

Cliniecal
Inferential

Cli&'cal
Igge ential
/
Statistical
Analysis

-

Statistical
Analysis

Statistical

Analysis

4

Statistical
Analysis
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. 4
Authors

% Kinsbourne &
Warrington

{1966)

Denckla
(1972)

s

Naidoo
(1972)

Boder
(1973)

Mattis et al.

{1975)

L.
Reading Disabled
Subtypes & % of
Children
Classified 1In
Each Subtype

Subtype with
depressed verbal
& delayed speech
comprehension &
vocabulary

Subtype with
poor performance
score & delayed
arithmetic &
constructive
abilities

~

&
Specific language _
disturbance
Visuo-spatial
disturbance
Dyscontrol

Linguistic o 31%
difficulties
Visual-spatial 6%
perceptual
difficulites

Dysphonetic 67%
group

Dyseidetic 10%
group

Mixed dys- 23% .

phonetic &
dyseidetic

" Language 39%

disorder
Articulatory * 37%
& graphomotor
dyscoordination
Visual-gpatial 16%
perceptual

i 5

Total % Nature of
of Assessment
Children

Classified

WISC-R

30%. Clinical
Neuropsy-
chological
Assessment

37% Neuropsy-
chological

& Reading
»~ Assessment

100% Reading
Skills &
Academic

Assessment

90% , Language,
Speech,
Motor, &
Perceptual
Tasks
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Authors

Mattis et al.
(l979)

‘Pirozzolo
(1979)

Doehring &
Hoshko
(1977}

Petraskas &
Rourke
{1979)

Satz &
Morris
{1981)

Doeﬁfing et al.
(1981)

Reading Disabled
Subtypes & % of

Children

Classified In

Each Subtype

Language
disorder .
Articulatory

& graphomotor
dyscoordination
Visual-spatial

perceptual

Auditory-
linguistic

Visual-spatial’

Oral reading
deficit.
(Type o)
Phonetic
deficit
Intersensory
integration

Languagé
disorder
Neuroclogic
dysfunction

Articulomotor

Global language

impairment
Language
Mixed global
language &
perceptual

" Visual- .
perceptual-

motor
Unexpected

Linguistic
deficit
Phonetic
deficit
Intersensory
integration

63%

10%

5%

35%

32%

24%

30%
19%
9%

31%

l6%
11%

28%

14%
38%
25%

18%

Total %

lChildren
Classified

78%

91%

50%

100%

81%

RO
NS

Nature of
Assessment

Language,
Speech,

Motor, &

Perceptual
Tasks

Neuropsy-
chological,
Academic, &
Reading
Assessment

Reading
Assessment

Neuropsy-
chological,
Academic, &
Reading
Assessment

Neuropsy-..
chological,
Academic, &
Reading
Assessment

Neuropsy-
chological,
Academic, &
Reading
Assessment
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relying on only one of the above. It is also evident that a
roportlon of the reading disabled population experiences
dif¥iculties in a number of. proce551ng modes and may have eluded
classification altogether. As the relatlonshlp between readlng,
language, and cognihionmhecomes more detailed, it is likely that
more subtle classifications of reading'disorders will emerge

(Doehring et al., 1981).

The development of reading skills, and the assoeiated
prohlems encountered by disabled readers in acquiring these
skills, have also ‘been examined from e simultaneous-sequential
processing perspective. Recently, Kaufmann and Kaufmann (l9é3a,
1983b) have advancee an asséssmept battery for children founded
on this theoretical orientation as developed and ‘researched in
heuropsychology and cdgnitiﬁe psycholoey. Generally, these |

authors contend that,

n"Successful peformance in complex tasks euch.as reading;
spelling,‘and mahhematics eﬁpeare to require the abiiify to
analyze, integrate, and synthesize verbal and visual—spatial-
1nformat10n hoth: sequentlally (element by element) and
51multaneously (as wholes). Weaknesees in either simultaneous or
sequential processing can inhibit development in one or more
important skills cemprising the academic areas (Kaufmann ‘&

-

Kaufmann, 1983a, p.242).
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Support for this model comes both from invéstigations of
the normal reading process and studies with reéding disabled
children. In-terms of the former area, reading as a complex
process "requires the integrative fUnctioniﬁg of several
co;tiéal areas as units of the brain and involves the simultan-
eous and sequeq}ial processing of information (Kaufmann & .
Kauf;;;37‘$933a, p.243)." It includes the capacities to decode,
gain lexical access, and orgag}ze the text. To simplify, sequen-
tial processing seems to be necessary for the development.of
‘decoding skills, whereas lefical ac;ess and text organization
may dépend more on simultaneous processing {(Cummins & Das, :1977;
Kirby, 1386). Simultaneous processing has also beén implicated
in the process of reading comprehension both directly (Cummins
& Das, 19f7; McLeod, 1978)‘ahd indirectly (Wilson, 1979;
Gardner, 158l: Dean & Kulhavy, 198l1). Interestingly, Rourke
(1981) has proposed a neuropsychological model of differential
-hemispheric involvement in the process of reading which has
parallels wiéh the sequential-simﬁltaneous one. He suggests
initial involvement of the right hemisphere when reading is
encountered as a novel task, followed by a more salient
contribution from the left hemisphere (with reciprocél'right
hemisphere influence) as decoding skills Secome automatéd.
Finally, at the level of reading comprehension, the left
hemisphere would partiqipgte in the routine funétions‘of

reading, allowing the right hemisphere to extract ﬁééﬁinds
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from the text.

The sequential-simultaneoué processing model has also
received confirmation from studies of reading disablea children.
As a subject population, disabléd readers have demonstrated-’
problems in perceiving sequences (Bakker, 1967; Kaufmann, 1980)
and on cognitive tasks which require sequential proceséing
(Ruéel,_1974; Kaufmann, 1979). Also, some poor readers' problems
in text organization, whether verbal (Clay & Imlach, 1971) or
"nonéverbal (Levin, 1973), suggest inefficient simultaneous
processing (Kaufmann & Kaufmann, 19é3a). In regards to the
litgrature on reading disabled subtypes presented earlier, Boder
and Doehring report sequentiél deficits in their largest subtype
populations, whilelBoder also found simultaneous processing
deficits to be characteristic of 10% of her reading disabled
sample. Finally, two preliminary studies utilizing the Kaufmann
Assessment Battery for Children (K-ABC) (Kaufmann & Kaufmann,
1983a) suggest a relationship between sequential and
simultaneous processing deficits and reading disabled children.
Hooper and Hynd (1982), employing Boder and Jarrico's (1982)
method for diagnosing reading disabled chilaren, found the
seguential pfocessing scales effective in discriminating reading
disabled children from normal children. In addition, McRae‘

(1981) found a significant relationship between scores on the

simultaneous processing scale in dyslexics with deficits in

~
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reading comprehension. Hooper and Hynd (1986}, in a sample of
117 normal and dyslexic ¢hildren aéed 9—12 years, supported
their éaflier findings and concluded that the K-ABC Sequential
Processing Scale was useful for identifying children wiéh

specific reading disabilities.

In summary, a review of the research regarding reading dis-
abled children indicates sthat such children cbmprise ;
heterogeneous diagnostic category characterized by differential
deficits in various aspects of cognitive functioning. The
cognitive impairments found in these children are based on
studies characterized by differences in methodology, subject
populations, test measures, selection criteria, and theoretical
orientation. Conseqﬁently, the data can be examined from many
perspectives, and conclusions from these invegtigations should
be considered tentative. In general, the literature on reading
disability subtypes indichtes that a large proportion of
disabled readers exhibit ﬁroblems'in verbal-linguistic
functioning and a smaller proportion in visual-pérceptual
functioning (but, this in no way accounts for all reading
disabled children). From the process orientation advocated by
some investigators, research suggests that a large percentage of
reading disabled children show inefficiencies in sequential

processing and a smaller percentage in simultaneous processing.
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In conjunction with the literaturé on cognition and dream-
ing, these conclusions suggest that reading disabled children
would be an appropriate subject population in which to investi-
gate aspects of cognitive functioning believed to be integral to
dream formation. Specifically, some dream theorists haverhypb—
theéized sequential processing of a verbal-linguistic nature as
being related to dream generation. Conseque;tlj, because a large
proportion of reading disabled children have deficits in sequen-
tial processing, their ability to construct age—appfopriate
dreams may be affected. The purpose of the present investigation
is to test this. possibility. This study will focus directly on
the relationship between sequential processing and dreaming.
This processing.orientation has been chosen rather than the
dimension of verbal-linguistic functioning for practical and
theoretical reasons. Practically, a recently developed assess-
ment battery for children (K-ABC - see Appendix 1) provides a
well-standardized measure for effectively discriminating
children with sequential processing difficulties. Theoretically,
the process orientation may be beneficial in focusing on prob-
lems in cognitive dream researcélmsuch as the uncertain rela-
tionship among certain adpects of cognitive functioning in crea-~
ting the dfeam. This is demonstrated in Foulkes' work by the
shifting relationships among analytic, verbal-linguistic, and

figural abilities. Finally, using the process orientation may

serve as a better control for the confound of descriptive



. 70.

r
ability in dream reporting, as language skills and sequential-

1)

simultaneiff>processing abilities were assessed separately.

- .
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¢ STUDY SYNOPSIS

The general purpose of this study is to investigate the role of
specific cognitive abilities -and overall conceptual development
in REM dreaming. The foregoing literature reviewed indicates
that sequential processing abiiities and overall level of -
conceptual development have been considered as integral to dream
formation. Furthermore, these areas of cognitive functioning may

be especially relevant to qualitative develXopments which occur

in dreaming at approximately the time th concrete-operational
thought becomes evident. However, sequefitial procgssing skills
have not been directly ménipulated to o whether there have
been any associated differenceg in REM dreaming. The research
reviewed regardindﬁthe‘existence of impairments in cognitive
functioning among}reading disabled children indicates that it is
both practicakle and possible to identify a group characterized
by sequential processing deficits. The present study, therefore,
examined the relationship between cognitive abilities and dream
formation during the concrete—operational stage oﬁ cognitive
development. More specifically, dream reports from\Eaf;al

subjects and those from a group of reading disabled children who

had sequential processing deficits were compared.
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HYPOTHESES

Note. See Methodology for definition of terms.

R

Group Differences

*
1. It is hypothesized that there would be no differences
between reading disabled and normal subjects' dreams on
¥

measures of Recall Rate, Active Self-Representation, Dream

Affect, and Visual Dream Imagery.

A relationship has been suggested from previpus research
(Foulkes, 1982b) between tbé child's cognitive stage of
development and REM Recall Rate, Active Self-Representation,
Dream Affect, and Visual Dreém Imagery. Since all subjects
will be concrete-operational, no differences oﬁ these

dependent variables are expected.

2. It is hypothesized that reading disabled subjects will

exhibit significantly poorer performance on Word Count,
and temporal sequence variables: Temporal Units,
Setting Extensity, Character Extensity, Character

Discontinuity, and Global Discontinuity.

zr
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As reading disabled children usually exhibit sequential
processing impairments, it is suggested that these deficits
will result in difficulty sustaining longer dream

séquences and sustaining the characters and settings

which comprise them. Therefore, their d;eam sequences should

be shorter than those of normal subjects. Dream reporté

. from reading disabled subjecté should contain fewer

temporal'units, and a lesser number of temporal units scored

for the same settings and characters. Furthermore, the
i

disruption of developing dream sequences due to sequential

difficulties should result in a higher proportion of * e

character changes,-and global changes in characters and
settings. As a result of the above, dream reports from
reading disabled children are expected to contain
significantly fewer words.,

Tt is hypothesized that reading disabled subjects will
exhibit significantly poorer perférmance on unith?mposition
variables: éelf Density, Other Density, and Total Density.‘
Therefore, they will exhibit lower self participation and

character participation on a unit-to-unit basis.

Although not directly addressed in previous research, it is
possible that dream reports of greater length are typically

more complex in structure and richer in content. Thds may be



74.

especially true with children, as degglopment of dreaming
towards adult levéls is associated with increases in report
length (Foulkes, 1982b). Conseqﬁently,.it is hypothesized
that reading disabled subjects should produée.dreams thét‘
are not only shorter in narrative sequence, but less rich -
in the composition of units comprising the_éequence.
Secondly, a reiatiohship between‘reading disabilities and
language development is beqoming-well established, and some
dream researchers postulate £hat language processes underlie
more sophi;ficated dream formation. It could be argued, then,

that reading disabled subjects with less well-devéloped

language will produce-apeams that(;re simpler.

Correlational Analyses

1. A previous investigation (Foulkes, 1982b) of REM dreaming in -
children seven to nine years of agé reported positive |
correlations between percentage of REM dream recall and
performance on the Block Design subtest of the WISC-R. The
freqﬁéncy of active participation by a self character was
associated with‘higher Full Scale and Verbal Scale scoreé T>

"on thé WISg-R. It is predicted that these reI%tionships
will be replicated with control subjects in this study.
Positive and significant correYations are hypothesized

N . |
- between Block Desig? and REM recall, as well as with Active
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Self-Representation and Full Scale and Vocabuléry scores

on the WISC-R (Short-Form).

It is believed that childrén's sequential processing
capabilities will directly influence their ability

to sustain a dream sequence. A group difference is
hypothesized on temporal sequence variables due to

reading disabled children's deficiencies in this area of
cogniti&e functioning. Consequently, positive correlations
are predicted in both groups between measures of sequential
processing and temporal sequence variables {K-ABC Sequential
Scale and its subtests with number of Temporal Units,

Setting Extensity, Character Ex®tensity, Character

Discontinuity, and Global Discontinuity}.
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Sﬁbjects

- Subjects were 24 boys, 8-10 years of age. Fourteen of these
boys were norhal subjects (M= 8.9 + .70 years) who fell within
the normal raﬁgé“%f intelledtﬁal and acadgmic fpnctioning and.
were free from psychélogical, learning, and médicai diéorders.
The rémaining 10 children presented specific reading disabili-
ties (criteria for which are defineé in the Procedures section).
The reading disabled children (M= 9.1 & .48 years) nge)%ithgn
the normal rangggof intellectual functionihg and were ?ree f;gﬁ
emotional problems, sensory impairments, gross brain damage or
physical handicaps which -could have affected their performance
on reading measures. In addition, the 24 children had not
‘emigrgted from a non-english- or non—french—speak%gg_gountry.
withip the last five years. Reading disabled subj;cts were
recruited from two major school boards in the Ottawa area and
from the Children's Hospital of Eastern'Ontario (CHEO). All of
these children had been identified as having reading
difficulties and were receiving remedial assistance. The normal
subjects were obtained from advertisements placed in local

newspapers and un1verszt1es. All subjects and their parents were

glven a full explanatlon of the experlmental procedures and

=1
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o , )
8 informed consent was obtained prior to participation in the

gtudy. Upon completion of the experimental protocol, subjects

- were paid $100.00 for participating in the investigation.

~ Procedure

~
>

} ' Testing and Selection Procedure

the experlmental group and to assess spec1f1c aspects of

1 ' : ' -' :

.A séries of tests was administered to allocate subjects to

cognitive functioning hypothesized as being relevant eo dream
cabability{ The defails of test administration and eebject
selection are presented below and in Tables-2 and 3. A brief
suemary of the related research standardization, and rathpale .
ﬁhderlylng the use of each test measure appears in Appendlx 1.

Test administration was conducted by a doctoral student in
t A

clinical psychology and a research assis@antvfﬁeth had recéived
ﬁ\\ supervised training administering psYqhological“tests to
’ 4

exceptional children. -

- - o
!

" Initially,'children refef%ed to the study because of read-

ing dlfflcurtles were admlnlstered a short form of the WISC-R
(Kaufmann 1976) and an adaptlon of the Imaglnatlve Narrative
Test fFoulkes 1984). The short form of the WISC- R prov1ded
a measﬂre of 1ntellectuél functlonlng and thus controlled

“

u



TABLE 2: SELECTION PROCEDURE FOR READING DISABLED SUBJECTS

Ve
1. SCREENING PHASE .
~
Test '_ Inclusion
Administered Criteria
WISC-R Estimated Full Scale
{Short-Form) - I.Q.2> 85
Imaginative . No Formal Criteria
Narrative Test
2. FIRST TESTING PHASE
KAUFMANN ASSESSMENT BATTERY -
x - .
K-ABC v 3 Age 8
Achievement Scales://y .
Reading/Decoding | -Standard Score '>'12
: Points Below Mean
Standard Score of
Mental Processing
Scales: pd.05
Trde

Age 9

“~Standard Score > 13
Points Below Mean
Standard Score of
Mental Processing
Scales; p<.05 '



K-ABC
Achievement Scales:
Reading/Comprehension

K-ABC
Mental Processing
- Scales

Age 8

-Standard Scores ) 12

. Points Below Mean

Standard Score of
Mental Processing
Scales p<.05

Age 9

~Standard Score A5 13
Points Below Mean
Standard Score of
Mental Processing
Scale; p«.05

Ages 8 and 9

-Seguential Scale
Standard Score > 12
Points Below

-'Simultaneous Scale
‘Standard SCO{E; pL.05

JAAN

3. SECOND TESTING PHASE

Test of-Lénguage
. Development (TOLD)

Concept Assessment
Kit- Conservation

Raven's Colored
Progressive Matrices

A

No Criteria

No Criteria

-

No Criteria



TABLE 3: SELECTION PROCEDURE FOR NORMAL SUBJECTS

(Y

1. SCREENING PHASE

Test - Inclusion
Administered - " Criteria

WISC-R Estimated Full Scale
{Short-Form) I.Q. 2> 85
Imaginative ° No Formal Criteria

Narrative Test

) RISy
* ! ) .

»

2. PIRST TESTING PHASE

—_——

KAUFMANN ASSESSMENT BATTERY

Mental Processing Ages B8 and 9 h
Scales
~Mental Processing
Composite Standard
Score 2 85

-Difference Between
, Standard Scores of
’ Seguential-
Simultaneous Scales
y; : {M2 '

E ]
/

S o | .



K-ABC - _ hges 8 and 9

Achievement Scale )

) -Achievement Scale
Standard Score = 85

-Difference Between
Standard Scores of
Mental Processing and

achievement Scales &
10 -

. ~No Significant
T Differences

1
3. SECOND TESTING PHASE

-

Test of Language . No Criteria
. Development (TOLD)

N\

Concept Assessment No Criteria
Kit- Conservation

Raven's golored . No Criteria,
ProgressiYe Matrices .
»
-~ q
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£6r this factor in subject selection (inclusion criterion

was an estimate of full-scale I.Q. D 85). The Imaginative
Narrative Test was given to assess waking narrative ability.
Following these procgdures, children were administered the
Kaufmann Assessment Battery for Children (K-ABC: Kaufmann

& Kaufmann, 1983b) to determine whether they met the criteria
for allocation to the experimental group. Subjects assigned to
this group were diagnosed as having a specific reading
disability and an impairment in sequential processing. The
criteria for determining the existence of a specific reading
disability and an iﬁpairment in sequential.processing were as
follows: 1) a standard score on each of the two reading
achievement subtests significantly différent {E§.05)‘from thé
mean standard scbre of all mental processing subtests (i.e., fhe
Mental Processing Composite). The Mental Processing Composite is:
derived from the standard scores of each subtest comprising the
Sequéntial and Simultaneous Scales. At ages eight and nine,
significance at the .05 level between each of the reading
subtests and the Mental Processing Composite represents a
differential of 12 and 13 points, respectivgly; 2) a significant
difference (p<¢.05) between Sequential and Simultaneous Global
Scale'standard scores with lower scores on the Sequential Scale.
At both age levels this is a split of 12 points. Thus, reaaing
disabled children with a Global Sequential Scale standard score

at least 12 points lower than their Simultaneous score were

)

i
¢
~
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assigned to the experimental group. The criterion values were
taken from the K-ABC Interpretive Manual (Kaufmann & Kaufmann,
1983a). A total of 20 children were screened to yield 12

=

quélifying subjects.

Following this Erocess, a second stage.of_testing was -
undertaken to assess langugﬁe functioning and overall level of
cognitive maturation in qualifying children. The Test of
Langﬁage Dévelopment - Intermedigte Version (TOLD—;; Newcomer
& Hammill, 1977) and the Concept Assessment Kit - -Conservation
(Goldschmid & Bentler, 1968) were used ,to evaluate language
development and conpeptual development, respectively. Raven's
Colored Progressive Matrices (CPM) were also given at‘this'
stage of testing to provide an additional measure of non-verbal

reasoning.

There were no formal inclusion criteria in this testing
phase since the relationships between these test measures and
the dependent variables were studied solely from a correlational
perspective.

. .

Candidates for the normal grsup were administered the same
tests in thé identical order .as the reading disabled children.
Thus, they were screened op the short form of the WISC-R and t@e

Imaginative Narrative Test to evaluate intellectual functioning
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and waking narrative abilities. Next, sequential and'si&ultanm
eous processing and achievement wers examined by the K-ABC.
.Finally, the TOLD-I and tests of conceptual development (Concept
Assessment Kit - Conseréation), and non-verbal reasoning {CPM)
were given in the second stage of testing. A total of 26
children were screened to yield 15 qualifyzzg normal subjects.

Administration of inventories in the initial screening and two

stages of testing required approximately five hours per subject.

The battery of tests administered, which included measures
of conceptual develop;ent, lagguage development, and sequentiél
and simultaheéus processing, was designed to measure aséects
of cognitive functioning thought to underlie the production and
férmal characteristics of REM dreaming. At a more detailed
level, a number of these tests measugé cognitive processes which
are components ofﬁfﬁise cognitive abilities, sucg as\$yntactic
processing in 1aqguage functioning or visual and spatial
analysis and synthesis in simultaneous processing“'Also, as
noted previously, the use of a measure of waking ﬁarrative
ability was employed to helinnterpret the role of this factor
in dream repdrting in context of the range of abilities
assessed. Therefore, the fairly extensive testing of the

chiddren in this study was designed to allow investigation of

the relationship between the overall cognitive functions
T

-
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assessed, their component processes, and dream development.

Polygraphic Recordings

Sleep patterns were recorded from all children for Six

¥

consecutive nights using standardized electrode placements and

recording procedures (Rechtschaften & Kales, 1968}. Specifi-

cally, r=cordings of electroencephal graphic (EEG) activity
were )taken from monopolar central /A2) derivations,
eye myvements (electrooculogram EOG) were recorded from bi-
polar horizontal and vertical p ements, and muscle activi£y
(electromyogram, EMG) from bipeolar facial placements. Poly-

graphic dath were recorded on p write-out and stored on
magneti taée. The amplifier Pandwidth was 3-35 Hz for EEG

recordings and 10-100 Hz for EMG recordings. EOG QERivity‘was

.monitored u51ng direct coupling. Wights one to four were

part of a progect 1nvest1gat1ng normative sleep parameters in
reading disabled children and data from these nights are not
reported. These nights of baseline sleep recordings prior to
content arousal nights aleo served as adaption nights. The final

two nights were the content arousal nights.

Content Awakenings

3
puring laboratory nights five and six, subjects were

¢
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awakened from REM sleep to elicit information regardihg mental
activity occurring immediately prior to arouéal. The awakenings
were made by one experimenter calling the subject's name over an
intercom system uﬁtil adknowledgement was obtained. At this
point, a second experimenter, who was blind with respect to the
subject's group membership and the polygraphic tracings
associated with the arousal, then entered the room and followed
an iﬁter&iew format to obtain information about the presence and

L

characteristics of immediately preceding mental activity. The

—
content awakening procedure was explained to all subjects and
rehearsed each night prior to sléep. Subjects were encouraged to
réquest clarification of any aspect of the procedure which
remained unclear and it was emphasized that they may or may not
have something to report. On average there were fiQe content
awakenings per night. The first awakening occurred approximately
five minutes into the second REM period and in the presence of
gye‘ﬁovements. Each subsequent arousal was made approximately 10
éinutes into the REM period and in the presence of eye

',-

movements.

The following interview format taken, with minor changes,

from Foulkes (1984), was employed in the study.

1. What was going through your mind before I woke you up?

(if.there is a response)
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What else can you remember?

(repeated until reply is negative)

Could you see what was happening? Was it something you could
picture?

If No... \

3a. How did you know what was happening?

3b.

3c.

If Yes...

What specifically could ycu see?
... anything else?
%

Could you see the (person, object focused on) moving,. or was

r

it more like looking at a pictﬁre thaf didn't move or

change?

Were you in this dream? (If yes) Where were you and what were

you doing?

Were there other people in the dream? (If yes) Where were

they and what were they doing?

(If more than one temporal unit ‘has been reported)

Tell me the order of what happened in the dream, what
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habpened first, then next...

7. (Ifiit is not obvious whether there was a change of setting

in the dream)
'Did the dream change at any time to a different place?

8. Did you have any feelings in the dream? Were you sad or
happy, calm or worried, mad or excited, anything like that
. during the dream?

. ~

9. Can you remember anything else?

- 1
10. Ok, thank you. You may go back to sleep now. (On the final
awakening; "That is the last time I'm going to wake you up

v .
and ask you about your dreams. You may sleep until morning

now.")

If there is a negative reply followiné the initial guestion the

protocol proceeds as foellows...

2. Would you think for just a minute and see ir you can remember
anythiné?‘
-
If positive, the protocol will begin with gquestion (2) in the

first instance, if not...
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1.4 . '
3. Would you say that something was going through your mind but

you forgot it, or do you think there was nothing at allz?

Sléep—Stage Scoring ~

‘Coded polygraph;c data for‘the'entire.night were scoregd for
sleep étage (verification of REM stage) using accepted criteria
vﬁsgchtschaffen & Kales, l968). These ratings were done ;ndepen-
dently by twé investiéators on 30 second epochs with high
reliability (>.90) based on epoch by epoch comparisons.’

-

Content Réports - Scoring System
All REM interviews Qeré tépe recorded for later tran;crip-

tion. Following transcription the reports Qere codgd and‘then'
evaluated independently on a number of measures by two
judges blind with respect to subjectf‘experimental group, énd
night. The definition of what con;tituted a dream was adapted
from Foulkes and Shepﬁerd's Scoring System for Children's Dreams
{1970). The judges scored the REM dream reports using the '
following measures: |
: )
1) Rating Scales. Rating scales were employed primarily to

document formai characteristics of REM reports. The scales

. Fa
were based on Foulkes' more recent refinements (Kerr et al., .

5
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1982) of his earlier scoring system for children's dreams

(Foulkes & Shepherd, 1970)}.

Frequency data for three of the

dependent varlables were derived dlrectly from the rating

scales. The dependent variables and the corresponding scales

from which the data were tabulated are given below:

Recall Rate

Dream Self-Representation

5

Visual Dream Imagery

-

Rating Scale
£

a) no dream
b) dream forgottén

¢} dream reported
Rating Scale 4
a) none': '

b) passive

c) active

Rating Scale

a) none

b) s/t_a_;ic

c) kinematic
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Frequency data were tabu%ated for each category in a parti-

cular ratlng scale. A hlgher score. on a ratlng measure denoted a
greateﬂ percentage of hlgher alphabetic doeff1c1ents. With
respéct to the hybotheses 'thén, the "“active role" category
smgnlfrgd a more advanced form of dream Self- Representatlon

than the "passmve" category. 3

-
-

2) Foulkes and Schmidt's Sequence and Composition Scoring System

-
s

{Foulkea & Schmidt, l983).hThe prodedu:e for scoring the

:10 variables measuring theq%ormal and representational
properties of the children's dreams was derived 'from the
above system, For thease anadyses, 5udges scored the dream
reports for "temporal" or "activify" units, setting, and
characters {(self and others). A Temporal Unit was de{}ned

as "consisting of whatever activities could have.occurred
synchronously and were not described by the subject as having
occurred successively" (Foulkes & Schmidt, 1983, p.268): It
was scored whenevef: (a) a character performed an activity
ghat could not, in waking life, be synchronous with his
previous actfvity: (b) a character responded to andther
character or event; or, (c) there was a topical change in
vaguely recalled conversation (Foulkes & Schmidt, 1983,
p.268). For each Temporal Unit that was assigned, judges were -

instructed to score, when present in the report, the Setting

and Characters (self and others). Thus, the Characters and
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Settings were scored on a unit to unit basis. Once dream

reports were scored for these indices, calculations were
1

carried out to yiéld values for the dream variables. The

dependent measures assessed the temporal organization and

richness of composition ofYthe activity units. Temporal

organization or sequence was examined in terms of the

- . s . . . -
extensiveness and continuity of settings and characters.

3)

Richness of composition reflected the density of Characters
per Temporal Unit, the percentage of Temporal Units where a
Self Character had been scored by the judges, as well as the
percentage of Temporal Units without a seored Setting, or

Setting and Character. A listing of these variables appears

in the Analysis of Data section.

Foulkes' Scoring Systeﬁ For Children's Dreams (Foulkes &
Shepherd, 1970). The remaining two.dependent variables in the

study were scored using aspects of this system. Wbrd Count

(var.2) was scored in accordanée with the guidelines

established by Foulkes and Shepherd for counting words which

actually pertain to the dream experience. The frequency data

for the Dream Affect variable were obtained from the feeling
content-analysis category in their system and are

illustrated below.



Dreamer’ Other Either
Feelings
.

\afraid, anxious, worried - ;
angry, mad,.Postile - -
sad; unhappy,’ disappointed - o -
happy, pleased - - | -
surprised, startled . - -
excited in unspecified way - - © -
cbnfusedl unsettled - -
any | | -

- , ¢

To score the dream measures, the judges were provided with
score ‘sheets and written guidelines which contained examples
from dream reports. A copy of this informétion appears in Appen-
dices 2 and 3. The juﬂqes, two students completing Masterf; di-
plomas in clinical psychology, trained on 30 content-reports
from a previous study of adolescent boys (12-15 years of age)
prior to scoring the data from this étudyJ,The judgés met with
the experimenter after scoring,each set of 10 dreams to discuss
any difficulties ip rating or interpretation of the dream re-
ports and to rFsolve‘fheir scoring differences. Following this
procedure the raters coded 217 dream reports for the eight dream

variables: Redall Rate, Self-Representation, Visual Imagery,

Affect, Temporal Units, Characters (self and others), Setting

- '
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- Self-Representation per Temporal Unit. The inter-judge

reliabilities computed for the eight dream medsures from ‘these
reports are listed iﬁ.Table 4. The reliabilities for Recall
Rate, Visual Imagery, Self—Representation, and Affeét were
determined by taking the percentage'of reports'wheré judges
agreed on'tﬁe specific catégory for each rating scale. The -~
calculations to determine inter—judge_Eéﬂtﬁbilities:§3?\memporal‘
Units, Setting, and Characters were more complex an! followed .

the procedure outlined by Foulkes and Schmidt (1983).

ﬁRellablllty for Temporal Units was achleved by taklng ‘two times

the number of units and successions scored in common ovef the
total number of units and succegsions scored by the two judges.
Succg§sions'refer to *he temporal or sequential organization of
units. Thus, the formula for computing reliability takes into
account both the judges'’ ability tco agree on wﬁﬁl’cdﬁstitutes a
Tempof%l Unit, ag well as their capacity to concur on the
sequential development of activity in the dfeam‘from one
Temporal Unit to the next. Setting reliability was defined as

the percentage of Temporal Units on which judges independently

agreed. The computation of Setting reliability was confined ‘to

those Temporal Units where judges agreed on the nature of

activity taking place. Character reliability was determined by

taking the ratio of twice the incidence of common character
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TABLE 4:'INTER7RAT§R RELIABILITIES OF DREAM.VABIAELES

——

Dream Variable -

Rating_séales

REM Recall Rate
(All Dreams)

-

REM Recall Rate
(> 1 Temporal Unit)

Active
Self-Representation

Visudl Imagery
Dream Affect

Temporal Sedgquence
and Unit Coemposition
Measures

Temporal Units
(Within 1 Temporal
Unit) T

‘Setting Reliability

Character Reliability

Self Density
Reliability

Word Count

-

fnter-Rater Agreement
93%
91%
$7%

96%

97%

82%

90%
83%

96%

78%
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ascriptfen to actjvity units over the total number of character
ascriptions made by both judges to act1v1ty units. The |
rellabtilty of scoring Self- Representatlon on a unit to unit’
basis was calculated by using ‘the percentage of units on which
judges indepgndently égreed on -either active or pass;ve Self-

. Representation. Finally, inter—:ater'reliability for Word Count
was defined as the percentage of reports for which judges were
within 15% of their respective estkmations of the total number

of words in a -report.

waking Narrative Reports - Scoring System

All Imaginal. and Persoﬁal narratives were tape recorded for
later transcription. Following transcription and coding,
Imaginal narratives were scored for Word Count and thek;emporal
sequence and richness of composition variables. The Personal
_narratives were scored solely for Word Count and number of
Temporal Unlts. The narrative reports were evaluated indepen- .
dently by the two judges blind with resé;eg toc subiject and group
membership. With the exception of Self Density, the ratings and
their inter-judge reliabilities were done following the same
guidelines used for the dream reports. For Self Density in the
waking narrative reports, reliability was calculated by
determining the percentage of units ob which judges ¢

indepepdehtly agreed. The Self Character was in an active rolé.



v
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This was bel%gVEH\{o be a more relevant vqriabie”és'a Self
Characte; was autbmétically placed in the narrative by virtue of
the inst?uctions. The reliability coefficients for waking
narrative variables are listed in Table 5. Due to technical
difficulties and non-compliance from several children, wa&ing
narrative data were collected from nine normal subjects and

seven reading disabled children.

/
/
7

Analysis of Data

s

The data on which the analysis of the dépendent variaﬁles
is based were ordinal in character. As a result, they did not
meet the assumptions of continuity ahd underlying normality
necesséry for a parametric analysis. Consequenti}, the
inferential analysis in this study involved non-parametric
sl:[istical tests to c:ompare group differences. A secondary
‘descriptive analysis involving correlations'was-also used to

examine the relationship between various pairs of variables,

independent of group membership.

The following constraints were placed on the data for
analyses of temporal seguence and unit compdsition dream
variables (Var.6-16): 1) all reports one Temporal Unit in length

were excluded from analyses, This conformed to the procedure

’
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_ TABLE 5: INTER-RATER RELIABILITIES OF

WAKING NARRATIVE VARIABLES

Imaginative Personal

Narratives Narratives
Word Count Reliability 91% 86%
Temporal Unit . 70%# : 79%
Reliability o
(Within 1 + ——
Temporal Unit)
Setting Reliability 74%

™~

Character Reliability 87%
Self Density | 86%

Reliability (Active
Role)




taken by Foulkes and Schmidéﬁ(1983) to ensure that all feports

[
——

. i L
demonstrated temporal sequence; 2) four REM dream reports, two

.o,

from éach night, were randomiy selected from every subject. This

controlled for subject bias with respect to temporal sequence;
and, 3) scores for the dream measures from the four content
awakenings were summed to yield a total score for each dependent
variable from every subjegt. Dream data from one normal éubject
and two reading disabled children were eliminated due to a lack
of récalled dreams. For the two reading disabled_pgildren,
recall of at least two dreams occurred on only o§e of the two
nights when arousals were made. The normal subject was deleted

due to technical failure to record his REM reports on night two.

The result of the above procedure was a data set of 96
dream reports (40-RD, S56-Normal) from the 203 (88-RDn .
llS—Nofﬂal)#scored for content by the judges from these 24
subjects. The data analyses of temporal sequence and unit
composSition variables, therefore, were based on a subset of REM
dream reports, whereas énalyses for dream variables derived fr&m
rating scalgs (var.l1-5) involved the entire sample o£\383 dream
reports. It was not necessary to apply the coagfraints on the
latter dream measures because they were expressed as a percen-
tage or proportion of the total nuﬁber of dreams. On the other
hand, temporal sequence and unit ;ompositioﬁ dream variabiés

were expressed as a sum across dreams and this score per subject

4

| e ——
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would be directly affected by the number of dreams. included in

' the total. The variables consicered in the non~parametric

ahalyses for group differences were:

Recall Rate {Var.l): frequency data denoting the percentage of
dreams reported upon awakening from a REM

period.

Recall Rate (Var.2): frequency data denoting the ‘percentage of

dreams which were feported upon

awakening from a REM period (that were

at least ﬁwo Temporal Units in length).

Active Self-Representation (vVar.3): frequency data (percentage)
derived from a rating scale
recording the number of
dreams in which a "self"
character is present in an

active role.

Dream Affect (Var.4): frequency data (percentage) derived from
the affect content analysis category of
Foulkes' scoring system for children's
dreams denoting fhe absence or presence

and quality of affect.. .
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Visual Dream Imagery (Var.S): frequency data derived from a:
rating scale recoarding the
absence or presence and quality‘

of visual dream imagery.

Word Count (Var.6): a whole number signifying the length of the
dream report.
4
Temporal Units (vVar.7): a whole number recording the total:
number of Temporal Units in a dream

o,

repoft.

Setting_Extengzz;?£Var.8): the mean number of Tempdral Units for
which a setting, once introduced,
persisted.

Character Extensity (var.9): the mean number of Temporal Units
for which a non-self character,
once introduced, persisted.

\

Charactef"Discontinuity (var.l10): the number‘of'Temporal Units
with some character change
from the previous unit divided
by the total number of

Temporal Units minus one,
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Global Discontinuity (var.ll): the number of units with some
character change and a setting
) change frop the previous Temporal
Unit, divided by the total number

' of Temporal Units minus one.

Self Density (vVar.l2): th%.proportiOn of Temporal Units for

- which a self-character is scored.

Othef\Density (var,13): the mean mumber of non-self characters

. per activity unit.
Total Density (Var.14): Variablif 12 and 13 summed.

Setting Inarticulation (Var.l5): the percentage of units without

R ' . a scored setting.

——

a
R []
Global Inarticulation (vVvar.16): the percentage of units without

e a scored setting and any scored
~ -

kY
character.

Group Differences

’

The Wilcoxon Two-Sample Test (Marascuilo & McSweeney,

A . Al
1977) was used to examine differences (two-tailed) in pooled



Recall Rate (i.e., night one and night two combinedi for all

—————

dreams (Var.l), for dreams greater than one Temporal Unit in
. ~ L '
%ength (var.2), and for the remaining variables derived from

ratinq scales (var.3-5). Comparisons between normal and reading

i

disabled children for group differences (one-tailed) on all
other dependent variables were made using the Kruskal-Wallis
Test (Marascuile and McSweeney, 1977),  a non-parametric one-way

P ¥

analysis of. variance. A series of t-tests compared reading

. disabled and normal children's performance on the waking

)

cognitive measures. The Benferroni correction procedure for
multiple comparisons {(Marascuilo & Levine, 1983) was applied
to t-test analyses and the adjusted‘critical value was

2=2.68;p(.05. ‘

Correlational Analyses
Dream Content and Waking Narrative Analyses

A major supplementary analysis ;elated subject agé and
performance on cognitive test measures with scores on dream
variables. In this analysis, scaled scores from the cognitive
test measures were used to control for increases in subjects'
performance which may have occurred due to?increases in age. In

previous research, raw scores from cognitive tests (Foulkaes,

N

'
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1982b) have been uéed and therefore a similar anaiysis was
conducted for comparative purposes. The Spearman-Rarfk
correlation was used to relate age and cognitive test scores
with frequency dream variables based on rating scales (var.1l-5).
Pearson-Product-Moment correlation coefficients were computed
between the cognitive test measures and remaining dream
variables (var.6-14). A total of 165 Spearman-Rank and 365
Pearson-Product-Moment correlations were computed. The Pearson-
Product—Moqent statistic was used to eLamine the relationship
between subjgct age, cognitive test scores, and waking narrative
variables from Personal (var.6-7) and Imaginal (Var.6-14) y
narratives. A total of 66 and 297 correlations were calculated .
for Personal and ;maginal Narratives, respectively. A two-tailed ’

3

level of significénce was applied to all correlations except
in instances where directional predictions had been made. The
Bonferroni correction procedure for multiple comparisons
(Marascuilo, & Lévine, 1983quas conéidered as a procedure to
adjust for spurious statistiéal significance resulting from the
number of correlations calculated. However, using this method
the significance level was inflated to such an extreme degree
that all significant correlations were eliminated. The
'noq-adjusted sigﬁificant correlations in this study are
" reported becaqse they may reflect important waking dream
.relationships for the children investigated and ngpuse the
Bonferroni formula, strictly speaking, was not'developed,

r\;/ | B | -

£~
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for co lational anélyses. It is realized that the relation-

ships obtained must be taken in context with the number of

correlations computed.
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RESULTS
Waking Cognitive Measures

Waking measures of ;ntelligence and cognitive gkvelopméht
for reading disabled and normal childrenjare listed in )
Tables 6 and 7. As a group, normal subjects scored in the
normal to superior range on the short-form of the WISC-R and the
Mental Processing Composite of the K-ABC. The mean score fell
“within the high average range on both measures. On the K-ABC,
the mean difference Eetween Sequengiai and Simultaneous Scale
scores in the normal group was minimai. Their performance on
achievement measures, including reading subtests, was in the
high average range. The mean score on the Full- Scale of the
TOLD-i was.also in the high average range. All normal subjects
were found to be functioning at the éoncrete-operational stage
of thought as measured by the Concept-Assessment Kit -

Conservation.

P

e

The reading disabled group'sﬁ;red in the avérage to suger-
.ior range on the WISC-R, and in the average range on thehﬁental
Processing Compdsite of the K-ABC. The mean score fell within
the average range on both measures. The diffgrence in reading

disabled children's performance on the Sequential and Simultan-
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TABLE 6: MEAN SCORES OF THE NORMAL AND READING DISABLED GROUPS

ON CRITERION TEST MEASURES .

.Test Measure N RD . Mean Significance
, Difference Level
1, WISC-R
M 115.1 107.3 7.8 NS
SD  8.69 13.0 ’
2. K-ABC .
*
Sequential M 110.5 85.9 - 24.6 pL.05
Scale . . /
) 8D 9.22 5.62 . .
Simultaneous M  112.8 108.3 4.5 NS
Scale '
ﬁ\\~m§9 8.56 5.54
! *
Mental M 113.6 99.1 14.5 p<.05
Processing -
Composite SD 9.84  6.26
\? *
Reading M 113.8— 85.9 27.9 p<.05
Decoding

sD 11.96  5.54

Reading M 116.7 85.5 31.2 p<.05
Comprehension =~
sD 11.08 8.12

Note. N= Normal Group, RD= Reading Disabled Group for this and

subsequent Tables and Figures.

r—f“
* — one-tailed test, df=22

k% - two-tailed test, df=22

-



TABLET™7: MEAN SCORES OF THE NORMAL AND READING DISABLED GROUP S

ON MEASUREB/OF LANGUAGE FUNCTIONING AND CONCEPTUAL DEVELOPMENT

Test Measure N - RD ‘ Mean Significance

Difference Level

1. Test of Language

Development’
‘ * %
Spoken M 109.8 90.1 15.7. p<{.05
Language —_—
Quotient SD ( 8.73 12.41
. * %
Speaking M 112.0 89.2 22.8 p{.05
Quotient : ' -
SD 11.91 15.64
' * *
Listening M 105.1 10.5 p<.05
Quotient —
~
, S 7.93 \
. _ . *
Semantic M 110.7 14.0 p4{.05
Quotient -
SD 8.14 10.62
/ o
Syntax M~ 108.9 - 85.7 23.2 p<.05
Quotient . -
SD 10.75 15.7
2. Concept Kit- M 11.7 11.8 0.1 NS
Conservation
SD 0.5 0.63
3. Raven's M 30.0 26.7 3.3 NS
Progressive '
Matrices SD 5.4 4.1
-

** - two-tailed test, df=22
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eous Processing Scales of the K-ABC was 22 points, significant
at pL.0l (see Tab;e 8). Their mean scores on Reading Compre-
hension {K-ABC) and Reading Decoding (K-ﬁ?C) were below
average,, and significantly lower ﬁhan pef¥ormance 6n the Mental -
Processing Composite (K-ABC;p<{.05). The mean achievement scores
on the two remaining subtests were averaéé. Reading disabled
children scored in the average range on the TOLD-I (Speaking

: Qﬁotient - Fgll Scale), and all children-were at the concrete-

operational stage of thought.

A_compa;iéon of test scores indicates that reading disabled
children were impaired relative to nofmal subjectﬁ‘on the K-ABC
.Sequential Proceséing Scale (;(22)=7.47;24.05),'K-ABC Reading
Decoding (£(22)=6.83;p4£.05), and K-ABC Reading Comprehension
Scale (t£(22)=8.28;p4&.05). Although average, their performance
on the TOLD-I was significantly inferior to that of normal sub-
jects (£(22)=4.60;ps£.05). The reading disabled group's mean
scores on K-ABC Simultaneous Processiﬁg Scale subteéts, as well
as on Block Design and Piéturé Arrangement from the Performance
Scale of the WISC-R, were relatively equivalent to. those of nor-
mals. In terms of ovérall intellectual functioning, the réading
disabléd.children were in the average range on the WISC-R and
K-ABC, and were not significantly different from normal subjects
on the former measure. The difference between groups on the

latter test, i.e., Mental Rgocessing Composite (K-ABC)
' F

B



TABLE 8: PERFORMANCE OF THE NORMAL AND READING DISABLED

<

GROUPS ON THE K-ABC - RESULTS ACCORDING TC SELECTION

CRITERIA " " i
Group ) Test Measure Mean Significance
Difference Level
K-ABC K-ABC
Sequential Simultaneous
N - M 110.5 112.8 2.3 - NS
s 9.22 8.56
RD M 108.3 85.9 22.4 p<.0l
SD 5.54 5.62
Reading Full
Decoding Scale
M 113.8 113.6 0.3 NS
SD  11.96 9.84
RD M 85.9 99.1 13.2 p<.05
SD  5.54 6.26
Reading Full
Comprehension Scale
N M 116.7 113.6 3.2 NS
SD 11.08 9.84
RD M 85.5 99.1 13.6 p<.05 |
SD  8.12 6.26 |



(t(22)=4.087p4{.05), may be accounted for by the stronger per-
formance of the normal children on the Sequential Processing
Scalé: In the reading disabled group, the pattern of relatively
high éimultaneous Scale écores, low Seguential Séale scores, and
low scores on the two reading subtests,'are consistent with
research on the K-ABC with children éreviously diagnosed as
reading disabled (Hooper & Hynd, 1982). Furthermore, while not
"language-impaired”, the significantly poorer performance of
reading diéabled children compared to normals on the\TOLD-I.
suppofts previous research (Wong & Roadhouse, 1978; Newcomer &

Maggee, 1977). The individual and booled results of cognitive

test measures are summarized in Appendices 4a and 4b. -

Dream Reports - Descriptive Features

A total of 245 awakenings were made and 79.3% of these
(n=195) resulted in dream feports. The pooled rates of recall
over two cqn;ecutive.nights were 76.,2% and 84.3% for the normal
and experimental~groups,'respectively. The rate of recall on
nights one and two were 7@.3% and 73.0% for the normal group,

and 76.5% and 93.0% for the readind disabled children.

Seventy percent of the REM arousals (n=142) resulted in



o

reports which contained at least twoﬂ?gmboral Units of content.
The pooled rates of fecall for .the -two nights were 64.5% for
for normal subjects and 74.3% for experimental subjEEfs. The
rate of recall on nights one and two were 64.3% and 64.6% for
the normal—gfbup and 66.2% and 84.0% for reading disabled
children. Recall Rate data for all dreams and those at least

two Temporal Units in length are presented in Figures la and 1b.

For the entire sample of drééms,recalled, more than
one-half from both the normal group (58%) and the experimental
group (67%) contained refe;enceé £glé self character who
actively participated in the dream. Almost all content reports
from normal suﬁjects (9;%) and reading disabled children (93%)
were characterized by Kinematic,K Visual Imagery. Reading disabled
children reported experiencing affect in 47% of t@gir dreams,
whereas the comparable valﬁe for normal subjects was 23%. These
data are summarized in Table 9 along with the mean values of the

temborai sequence and richness of composition indices. This
Table demonstrates that the sub-sample of dreams (> 1 Temporal
Unit) on which analyses of temporal sequence and richness of

composition variables were based, was representative of the

comglete data set.
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TABLE 9: MEAN VALUES OF DREAM REPORT VARIABLES FOR NORMAL_AND

ﬂh T

READING DISABLED CHILDREN FOR ANALYZED DATA FROM SUBSAMPLE AND
OVERALL SAMPLE OF DREAMS COLLECTED |

\

N " RD
Sample Total Sample Total
n=5¢6 n=115 n=40- . n=88
Dreams Dreams Dreams Dreams
Active -
Self- .
Repredentation % .58 .67 //
Visual ‘
Imagery : % - - .92 .93
Affect % .23 : 47
« Temporal : .
Units M 5.02 . 5.32 - 3.92 4.26
Setting ' .
Extensity M 2.76 2.82 2.58 2.72
Character - - .
Extensity M 2.37 2.44 2.39 2.86
Character ) ‘ :
Discontinuity M .35 .30 .32 .30
Global
Discontinuity M .13 .15 .14 .15
Self . J
Density o .65 .66 .73 .64
Other .
Density M 2.24. . 2.07 ’ 1.99 2.09
Total :
Density M 2.9 2.73 2.72 2.73
Word
¥Count M 62.4 70.1 41.7 48.7
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<)
Dream Reports - Group Differences

/ | | N
0f the fourteen éream variables analyzed, the normal and

experimental groups were significantly different on meéépres of
Temporal Units (§=2.0§;EL.05), Word Count (2;2.98;24.05), aﬁi”“‘“*/j
Self Density (Z=-2.36;p{.05). Spécifically, relative to répﬁrts \
from the reading disablgd subjects, dream reports from the .
normai group contained significantly more Temporal Units, wer;
described with significantly more‘words, and showed a 16wer
proportioﬂ of Temporal Units where a self character was sc;red.
The results of all analyses for %ﬂbup differences appear-ln
Table 10. The individual and pooled results of dream data can be
found in Appendices 5a and 5b.

Dream Reports - Correlational Analyses

-Significant Speérman-Rank and Pearson-Product-Moment
correlations between waking measurfes and dream variables are
listed in Tables 11 and 12. All correlations were two-tailed
except where noted. The following description relates signiQ
ficant correlations to the areas of cognitive functioning

assessed for both groups {(see Table 13).



TABLE 10: RESULTS OF ANALYSES, FOR GROUP DIFFERENCES ON

Dfeam £
Variable

Recall Rate
(All Dreams)
Recall Rate
(M1 Temporal
“Unit)

Active Self .
Representation

Visual Imagery
Dream Affect

Temporal Units

Setting
‘Extensity

Character
Extensity

Character
Discontinuity

Global
Discontinuity

Self Density

Other
Density

Tota ~

Densﬁty’
\

Word

Count

DREAM VARIABLES

Statistical
. Test :

-

Wilcoxon

Wilcoxon

Wilcoxon
Wilcoxon
‘ﬁilcoxon
Kruskal;Wallis
Kruskal-Wallis
) v
Krﬁskal-Wallls

E;;ékal—Wallis

Kruskal-Wallis

Kruskal-Wallis
Kruskal-Wallis
Kruskal-Wallis

»iluskal—Wallis

* one-tailed test

Statistic.

2=-1.27-

=-1.65

2=-.97

=-.40

|0

-z=-1.95

2=2.03

Z=0.47

P

2=0.94

Significance
Level

NS

NS

NS

NS

pd.01



TABLE 11: SIGNIFICANT CORRELATIONS {SPEARMAN-RANK) BETWEEN

WAKING MEASURES (AGE AND COGNITIVE TESTS) AND DREAM RATING

_ SCALES IN NORMAL AND READING DISABLED GROUPS

Dream Variable Corr.

1. Recall Rate
(All Dreams)

.56
N
. *
.51
d
L
. .8
66
RD
*
"070

2. Recall Rate '

(>1 Temporal Unit)

*

N -.54
*
-.70

RD
*
.68

Age/Test
Measure

Word Ordér
(TOLD-1I)

Arithmetic
{WEES;R)

5 &

Spatial Memory

(K-ABC)

Matrix Analogies

(K-ABC)

Listening

Quotient (TOLD-I)

-

Number Recall
{K-ABRC)

Spatial%&emory

{K-ABC)

Cognitive Domain

-
s

Expressive
Language .

Numerical
-Reasoning

———

' Simultaneous .
Processing {

Simultaneous
Processing

Receptive
Language

Sequential
Processing

Simultanequs
Processing



Dream Variable .Corr.
il
3.,Active Self-
Representation
%**
.78
) * K
-.69
N
*
60
*
.55
S *
-.68
RD *
66
-
e \
.64
4. Affect
* %
-.84
RD *
-.68
*
-.64
*  p&.05
**  p<.01

Age/Test
Measure

‘.

Full Scale

. (WISC-R)

Generals
(FOLD-I)

Vocabufi;y

{WISC-R)

' Spatial

Memory (K-ABC)

Reading Compre-
hension (K-ABC).
Sequential

Scale (K-ABC)

Age

Semantic Quotient
{(TOLD-I)

Reading Compre-
hension (K-ABC)

Characteristics
(TOLD-1I)

Note. All correlations were two-tailed except

Cognitiﬁe Domain

General I1.Q.

Reaeptive
Language

Verbal Concept
Formation

Simultaneous
Processing

Language/
Achievement

Sequential
Processing

—

<

Receptive
Language

Language/
Achievement

Receptive
Language

those between

‘Active Self-Representation, Full Scale (WISC-R) and

Vocabulary (WISC-R).

o

e



TABLE 12: SIGNIFICANT CORRELATIONS (PEA§50N~PRODUCT—MOMENT)'

BETWEEN. WAKING MEASURES (AGE AND COGNITIVE MEASURES) AND

DREAM TEMPORAﬁ AND COMPLEXITY VARIABLES

N

Dream Variable Corr.
1l. Word Count
*
N .55
2. Temporal Units
*
-.58
N .
*
.56

3. Setting Extensity

) *
RD .B2

4. Character Discontinuity

*
N -.56

—

Age/Test
Measure

Word Order
(TOLD-I)

Sentence
Combining
(TOLD-I)

Vocabulary
(WISC-R)

Spatial

. \f

-Cognitive Domain

Expressive
Language

Expressive
Language

Verbal Concept
Formation

Simultaneous

Memory (K-AB&}——Processing

Sentence
Combining
(TOLD-T)

Arithmetic
{WISC-R)

Expressive
Language

Numerical
Reasoning



Dream Variable Corr.
\\\fﬁ\,
%
-.65
RD
* %
-.82

5. Global Discontinuity

*

N ~ -.63
*
.69
RD
* %
. -89

6. Self Density

L]

.65

-.61

.57

* %

-.69
RD

-.68

Age/Test
Measure

Spatial
Memory (K-ABC)

Age

Word Order
{TOLD-1I)

Vocabulary
(WISC~R)

Triangles
(K~ABC)

Full Scale
(WISC-R)

Vocabulary
(WISC-R)

Age

Characteristics
(TOLD-T)

Vocabulary
(WISC-R)

Reading .
Decoding (K-ABC)

Reading Compre-
hension (K-ABC)

Cognitiﬁg Domain

Simultaneous
Processing

Expressive
Language

Verbal Concept
Formatlion

Simultaneous
Processing

General I.Q.

Verbal Concept
Formation

Receptive
Language

Verbal Concept
Formation

Language/
Achievement

Language/
Achievement



Dream Variable Corr. Age/Test - Cognifive Domain
N Measure -

RD .64 Age
« '

7. Other Density

.72 Matrix Anmalogies Simultaneous

RD (K-ABC) Processing
*
< .70 . Arithmetic Numerical
(K-ABC) ' Reasoning
*  pd.05
(-‘“

** pgO0l v

Note. All correlations were two-tailed (RD;df=8;C;df=12)



Y

. : : T
- TABLE '13: Sé;NIFICANT CORRELATIONS - DREAM VARIABLES AND AREAS

OF COGNITIVE FUNCTIONING

| 3

. Dream I.Q. Memory Seg.,. Sim. Lan- Achieve- Age
Variable ) guage ment :

1. Recall Rate
(All Dreams)

N | ' .56 .51

2. Recall Rate ’ s
(31 Temporal :
Unit) ‘

N -.54

RD _070

.68

3. Word Count

N .55

4(—Active Self-
Representation
R

* * * * *

N -78 .55 -069

.60 _— -
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Dream IT.Q.
Variable

4.

5,

6.

7.

Bl

Active Self-
Representation

RD

Affect

RD

Temporal
Units

N

Setting Extensity

RD

Character
Discontinuity

N

RD

memory  Seq. Sim. Lan- Achieve- Age
guage ment

* * ‘ *
.66 . ~.68 .64
-
. * % *
-.84 -.68
*
-.64
*
\ .56
. *
~.58
— *
-.60
™ 3
*
.82
*
~.56
* i ‘ * %
-.65 -.82



Dream I.Q. - Memory: Seq.

Variable \

8. Global
Discontinuity

-~

RD

10. Self Density

*®

N .65

RD

1l. Other Density.

RD

* p{.05 ——

% pg.0l -

Sim. Lan- Achieve- RAg

guage ment

*
* % *
.89 .69
%*
.61
*
-57
* % *
-.77 -.69
-.68
‘-\J* ) *
‘. 72 070

_'061

.64
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Rating Scales

Recall Rate, Active Self-Representation, Visual Imagery, and

Affect

The recall of all dreams in the normal group was signifi-
cantly related to performance on the Arithmetic subtest (WISC-R:

r=.51;p«.05) and to Word Order (TOLD-I;r=.56;p<.05), a measure

of expressive language which involves syntax, memory, and
sequential processing. Recall of REM dreams greéter than one
Temporal Unit was negatively correlated with an index of
receﬁtive‘language, Listening Quotient (TOLD-I;r=-.54;p{.05).
In reading éisabled children, the frequency of REM recall (all
dreams) was significéntly associated with a subtest of short-
term memory, Spatial Memory {(K-ABC;r=.66;p4{.05), and negatively

correlated with Matrix Analogies (K-ABC;r=-.70;p<.05), a measure

of non-verbal reasoning. The ability to recall REM dreams more

than one Temporal Unitkin length was also related to visual-
spatial memory skills, (Spatial Memory (K-ABC);r=.68;p4.05) but
negatively correlated with a subtest of auditory short-term

memory, Number Recall (K-ABC;r=-.70;p<05).
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In the normal group, the'frequency of Active Self;
Representation was corfelated with overall intellectual
functioning (Full Scale, WISC-R;r=.78;p<.0l1) and with a test of
verbal concept formation (Vocabulary, WISC-R;r=.60;p4{.05),
and negatively %ssociated with a subtest of receptive language
(Generais, TOLD-I;r=-.69;p4.05). Additionally, Spatial Memory
was moderately correlated with Active';élf—Representation in.
norﬁals (K-ABC:r=.55:p .05). In reading disabled children,
reports of active participation by a self character were
correlated with age (r=.64;p{.05), increased aptitude on
sequential processing taskS'(éeqpential Scale, K-ABC;r=.66;
p4&.05), and negatively related to Reading Comprehension (K-ABC;

r=—.68;p4.05). »

The Dream Affect Scale was negatively correlated with Reading
Comprehension (r=-.68;p{.05), and two measures of receptive-
language functioning in the reading disabled group, i.e., the
Semantic Quotient (TbLD—I;£=—.84:EL.Ol) and the Characteristics
subtest (r=-.64;p{.05). There were no significant correlations

between Dream Affect and test variables in normal subjects.



126.

Temporal Sequence and Richness of Cqmposition Variables
Word Count and Temporal Units

The number of words used by normal subjects to report their
dreams was moderately correlated with Wword Order (TOLD-I;
r=.55;p£.05). The number of Temporal (activity) Units contained
in their dream narratives was negatively related to scores on a
subtest.of expressive langudge (Sentence Combining;r=-.58;
E(.OS),‘but correlated positively with increased word knowledge
and verbal concept formation skills (Vocabulary, WISC-R;r=.56;
p<.05}. There were no significant correlations between cognitive
tests and Word Count or number of Temporal Units in the reading
disabled group. However, these dreaﬁ variables Qere signifi-

cantly interrelated in the normal (;:.62;24.05) and reading

disableéd groups {r=.73;p<.05).

Setting Extensity, Character Extensity, Character
I

Discontinuity, and Global Discontinuity

In reading disabled children, the number of Temporal Units
for which a dream setting persisted, i.e., Setting Extensity,

was significantly correlated with Spatial Memory {(K-ABC;r=.82;
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.24.01). Changes ip characters during a temporal sequence, i.e.,

. Character Disconting%ty, were negatively correlated with scores
on the Spatial Memory subtest (K-ABC;r=-.65;p¢.05) andlwith Age
(r=-.82;p¢.01). The proportion of changes in both characters _
and settings, hahely Giobal Discontinuity, was associated with
_;cores on Vocabulary (WISC-R;£=.6B;EL.05), and Triangles (K-ABC;
;;.89;24.01) -- a measure of visual-spatial analysis and
synthésis. It is interesting to note that Spatial_Memory \\%/)
(K-ABC) is significantly and positively correlated in the
reading disabled group with number of dreams recalled and.
exfensiveness of settings ;eported, and is negatively related to
character changes. On this measure of’short—term memory vié
simultaneéus processing, subjects are required to recall the
locations of pictures arrahged randomly on a page.

In normal subseéts, Setting Extensity was negatively corre-
lated with Sentence Combining (TOLD-I;r=-.60;p{.05}, a subtest

"of expressive language. Charactef Discontinuity was nega;ively
correlated with Arithmeti&:(WISC—R;;:—.SG;E<.05), while Globpal
Discontinuity was negativeiy associated with perfor;ance on
Word Order (TOLD-I;r=-.63;p<.05). Ovéfall, higher scores on the
Word Order subtest in normal children were related to more
frequent dream recall, dream reports longer in Temporal Unit
length, and a lower proportion of global changes in the drgam's

settings and character(s). On this subtest, children were
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asked to construct a grammatically correct sentence  from words
presented in random order. Thus, this measure of eﬁpréssive
‘language development emphasizes the ability to properly sedquence

words and phrases. -~

Self-Density and Other Density

A

ES

.In the reading disabled group, the proportion of Temporal Units
where a self character was reported increased with age
(£=.64;E(.05) and was negativeiy correlated with scores’ on

__yocabulary (;=-.77;B(.01) and the two reading subtests, Reading

———

Decoding (K-ABC:;:J.GS;E(.OS), and Reading Comprehension

(r=-.68;p<.05). The proportion of Self-Density in dream reports :

was higher in normal subjects with higher scores on a test

of intellectual functioning, (Full Scale, WISC-R, £=.65;p(.05),

~and on subtests of verbal concept formation and woré knowledge,
namely, Vocabulary (WISC-R:£=;61;EL.05) : d Charact;;I;?TcsE\\\‘sﬁﬁx
(TOLD-I;r=.57;p4.05). Age was negative?@ related to SelffDehsity
(r=-.61;p<.05). In the normal group, Active Self-Representation

and Self-Density best éorrelated with the Full Scale of the

WISC-R, and secondly wiéh the Vocabulary subtést. In reading

-

disabled children the mean number of non-self charactefs per
) :

Temporal Unit, i.e., Other Density, was associated with

performance on Matrix Analogies (K-ABC;£=.72;pL.05) and
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the Arithmetic subtest af(i;e K-ABC (Achie;ement Scale;r=,70;
E§.05). A complete list of nonfaignificant Speafman—Rank and
Pearson-Product-Moment correlatiéga amoag age and coénitive
tests, and the dream variables can be found in Appendices 6a,
.6b, 7a, and 7b. The results.\f the. correlational analysis among
cognitive tests and dream variables using raw scorea can bé
found in anendices 8a, 8b, 9a, and 9b. |

EY
a

Narrative Reports - Descriptive Features . i
. ~

The mean values and s_andard deviations for all dependent
m'narrative variables apnéaf n Table 14. The variability in the
scores for Word Count andﬂgﬁmber of Temporal Units for th?
Imaginative-Narrative Te'st is quita pronounéed'in both groups.
However, thls variability is greatest in the reading disabled
group where substantially higher scores from two subjects
inflated the mean values for the above variables. When the data
from these two subjects are ‘excluded from analyses, thé’aean
values for reading disableg-qhilaren more closely approximate
those of normal. subjects for Word Count (normal=128.7; reading
dlsabled 132. 3) and number of Temporal Units (normal 9.06;

-}

reading disabled=9.8). e
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'TABLE l4: MEAN SCORES FOR WORD COUNT, TEMPORAL SEQUENCE, AND

UNIT COMPOSITION VARIABLES in WAKING NARRATIVE REPORTS

Word Count
Temporal Units

Setting
Extensity

Character
Extensity

Character ; -
Discontinuity
' i

\\
Global
Discontinuity

elf Density
Active Role)

-~

Other Density

N
Imaginative
M 128.7
SD’ 112.0
M 9.06
'SD 4.62
"
M 3.93
SD 2.71
=
M 4.38
SD 2.26
M 0.21
SD. 0.12
M 0.03
SD 0.04
M ¢.70
ER 0.20
M 1.39
SD. 0.82

Personal

‘Imaginative

199.2
183.0

16.2

Personal
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NarrativegReports - Correlational Analysis

-

Significant Pearson-Product-Moment correlations between
agé, cognitive tests, 'and imaginative narrative variables are.
listed in Table 15. Significant correlations between test
measures and personal narrati;e variables are found in Table 16.
The description below relates these correlations to areas of
cognitive development assessed in normal and.reading disabled

children (see Table 17).

'Imaginative Narratives - Temporal Sequence and Richness of

Composition Variables

Word Count and Number of Temporal Units

i

'In the normal group, the number of wqrds describing a
reality-based story and a fantasy-based story was significantly
correlated with.language development (Grammatic Comprehension
stubtest, TOLD—I;;#.QB;EL.Ol) and Speaking Quotient (i.e., Full
Scale, TOLD-I;£=.66;EL.05). The Syntax Quotient (TOLD-I;§=.64;
E<.063 and Generals subtest (TOLD—I;£=.64;E(.06) -- measures of

receptive and expressive language, respectively -- approached

significance. -Correlations in this group between Word Count in



TABLE 15: SIGNIFICANT CORRELATIONS (PEARSONTPRODUCT-MOMENT)

BETWEEN IMAGINATIVE NARRATIVE VARIABLES AND COGNITIVE

.-

TEST MEASURES

Correlation Age/Test Cognitive
—- . Measure Domain
1. Word
Count
—_ x%
.93 Grammatic Expressive/
Comprehension Receptive
(TOLD-I) Language
*
N ‘ .75 Photo Series Simultaneous
(K-ABC) . Processing
*
.66 Full Scale Language
(TOLD-TI)
2. Temporal
Units
' * %
RD .87 Characteristics Receptive
(TOLD-I) anguage
*
.84 Listening Receptive
Quotient Language
(TOLD—)
. _
.77 Semantic ———Receptive
Quotient Language
(TOLD-I) :
3. Setting |
Extensity ’
*
N .68 éenerals Receptive
‘ (TOLD-I) Language



Correlation - Age/Test Cognitive .

Measure Domain
3. Setting
Extensity
{(Continued)
) * % -
RD -.84 Arithmetic Numerical
(WISC-R) Reasoning
w L
-.78 Reading - Langyage/
- Comprehension Achigyement
(K-ABC) .
4. Character
Extensity
*
N ~.69 Word Order Sequential
: (K-ABC) Processing
* X
-.80 Spatial ~ Simultaneous
Memory Processing
(K-ABC) '
*
RD -.75 - Mental Intellectual
Processing Development
Composite (K-ABC)
5. Character
Discontinuity
* % -
N .84 Age
* ok . . ‘
RD .95 Sequential Segquential
Scale (K-ABC) Processing
* %
.87 Raven's Colored Non-Verbal
Progressive Reasoning
Matrices
6. Self Density
(Active Role) .-
. * %
N -.85 Gestalt Closure Simultanecus
(K-ABC) Processing

s



Correlation Age/Tést - Cognitive

Measure Domain
7. Other Density
*
N .78 Arithmetic Numerical
(WISC-R) ‘Reasoning
*
T _ .78 Concept-Kit Conceptual
Conservation Development
*
-.66 Characteristics Receptive
(TOLD-I) Language

* BI\.OS

%% p&.0L

*

Note. All correlations were two-tailed (RD:df=5:C:df=7)

~



TABLE 16: SIGNIFICANT CORRELATIONS (PEARSON-PRODUCT-MOMENT)

BETWEEN PERSONAL NARRATIVE VARIABLES AND COGNITIVE

TEST MEASURES

Correlation, Age/Test Cognitive
Measure Domain
1. Word
Count
s .
N .67 Semantic Receptive
Quotient (TOLD-I) Language
* 3
RD -.83 Age :
* * -
.81 ‘Riddles , Achievement/
(K-ABC) Language
*
.75 Vocabulary Verbal Concept
(WISC~R) _ Formation
*
‘ .75 Triangles Simultaneous
(K-ABC) Processing
2. Temporal Units
) * %
RD .B8 Generals ' Receptive
{TOLD-I) Language
* an
.86 ‘ Vocabulary Verbal Concept
(WISC-R) Formation
*
‘ .80 Simultaneous Simultaneous
Scale (K-ABC) Processing
*
.78 Riddles Achievgment/
(K-ABC) " . Language
: Concept
- 3 P
* p¢.05 .
*¥*  p.01
o

Note. All correlations were two-tailed (RD:df=5:C:df=7)
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TABLE 17: SIGNIFICANT CORRELATIONS - WAKING NARRATIVE VARIABLES

AND AREAS OF COGNITIVE FUNCTIONING
Imaginative Narratives

Waking I.Q. Memory Seq. Sim. Lan- Achieve- Age

Napwative guage ment
variable . ’
l. Word
Count T
" * **
L.
N .75 .93
s - *
‘tN;SG
2. Temporal
Units
* *
RD ' - .87
* r—
.84
*
.77 ¢
3. Setting
Extensity
*
N ‘ : .68
k * %
RD -.78 -.84
4. Character
Extensity \
* * %
N - -.69 -.80
*
™~y =RD .75
5. Character
Discontin-
uity
i * &
N | .84

* % **
RD .95 .B7



wéking I
Narrative
Variable

-Q.

6. Self

Density e
(Active
Role)
N
7. Other
Density

N .18

1. Word Count

N
RD
2. Temporal

Units

RD

* p < .,05

**% p £ .01

Imaginative Narratives

Memory Seqg. Sim.

-.85

Personal Narratives

.75

.80

~han-

guage

.67

.75

.88

.86

6

%* ¥

Achieve- Agé
ment

.78

* %*

.83

.78
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wakiéévnarrative reports and tests‘of language abilities were
stronger than those associlating the number of words in d%eam
reports with language. Word Count was also correlated with a
measure of éimultaneous processing involving a number of skil;s,
including seri;tion, perceptual organization and planning,.and
analysis and synthesis of part-whole relationéhips, i,e.,
Photo Series (K-ARBC;r=.75;p{.05). The relationship betweé;
Word Count and language abllltles did not persist in analyses of
the number of Temporal Units scored from the number of words in
a wakind narrative report. In fact, there were Eo significant
-correlations between this variable and cognitive test measures

—

in normal children.

In the reading‘disabled group, ne significant correlations
were obtained between indiceg of cognitive functioning and the
number of words in an imaginative marrative report (i.e., Word
Count). Ho&ever, the number of Temporal Units contained in an
imaginative narrative was positively related to scores on three

queasures of .receptive language, Characteristics (TOLD-I) (r=.87;
p«.01), Listening Qﬁgzzént (TOLD-I) (r=.84;p{.05), and Semantic
Quotient (TOLD-I) (g:.??;EL.OS). These results are in contrast
with‘comparisons beEGeen tests of cognitive abilities- and number
of Temporal Units contained in a dream report, where no

”

significant relationships emerged. —-
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~ 3
Setting Extensity, Character Extensity, Character Discon?}ﬁuity,

- and Global Discontinuity ~«\\

In normal children, the number of Temporal Units for which
a narrative setting persisted, i.e., Setting Extensity, was—

-

significantly correlated Qith Genefals (TOLD-I) (r=.68;p<%.05), a
subtest requiring receptive la;guage skills. Character Extens{ .
was negatively associated with scores on subtests of auditory\t<\
sequential short-term memory, Word Order (K-ABC) (r=-.69;p<{.05),
and yisual—spatial short-term memory, Spatial Memory (K-ABC)
(r=-.80;p4.01}. The proportion‘of character changes in a
parrative report, i.e., Character Discojtinuity, was

significantly correlated with Age (£=.84;ELNOL)‘in the normal

group.

In reading disabled subjects, Setting Extensity was
negatively associated with Arithmetic (WISC-R) (r=-.84;p{.01)

and Reading Comprehension (K-ABC)} (r=-.78;p<{.01), while

‘Character Extensity was negatively correlated with the Mental

Processing Composite of the K-ABC (r=-.75;p4.05). The incidence
of Character Discontinuity in imaginative narrative reports was
strongly related to K:ABC Sequential Scale scores (r=.95;p4.01)
and performance on the Raven's Colored Progressive Matrices

¥ .
(r=.87:p4& 01). There were no significant correlations between

M\
N
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[

age, cognitive test measures) and Global Discontinuity in-
narrative reports from either tRe normal or reading disabled

‘subjects.

Self Density (Active Role) and Other Density

In normqiwéhildren's imaginative narratives, the ﬁropqrtion
of-Temporal Units where ah active self character was scored.
correlated negatively with Gestalt Closure (K-ABC) (r=-.85;
24,01), a measure of simultaneous processing. Other Density was
positively relaéed to scores on Arithﬁetic (WISC-R) (r=.78;
p&.05), Concept - Kit Conservation (r=.78;p4.05), and negatively

related to Cﬁaradterist;cs (TOLD-I) (r=-.66;p&.05).

Personal Narratives

Word Count and Temporal Units
N

The Personal Narrative Test asked subjects to remembér,
describe, and then organige sequentially their previous night's
experience in the sleep laboratory. This was a more structured
task than thg Imaginative Narrative Tegt where subjects created
their own stories given a basic situation. On the Personal

H

Narrative Test, the number of words used by normal subjects to

- N



\K, “ | | : - i 141,

describe their experienées correlated significantly with the
Semantic Quotient (TOLD-TI, E;.G?;g(fOS), a measure of receptive
language skill. In the reading disabled group, Word Count was
related negatively to Age (r=-.83;p4.05) and positively with
performance on Triangles (K-ABC, r=,75;p4 05), Vocabulary
{(WISC-R, r=.76;p405), and Riddles (K-ABC, r=.85;p&.05),

a test of achievement which also involves verbal concept
formatioﬁ and verbal compeehension. Interestingly, these
multiple correlations between Word Count and cognitive measures
are in contrast to the analysgs of this variable in dreanm
reports of the readiﬁg;disabled whére no significant

relationships emerged. ~

A pattern of relationships similar to that foufid with Word
<,

‘,aCBunt was noted petween Temporal Units and cognitive test

correlates in reading disabled children. Temporal Units were
also positively related to achievement, verbal concept formation
and language skills, and simultaneous pfocessing. These
correlations were somewhat stronger and included scores on
Generals {TOLD-I;r=.88;p&.01), Vocabulary (WISC-R:r=.86;

p4.05), and the ®imultaneous Processing Scale {r=.80;p&.05)."
Non—siénificant correlations between age, cognitive tests, and
wakibg narrativé variables for each group are listed in

Appendices 10a and 10b.
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N\

cognitive-psychologidél perspective and consequently there is a

Dreaming has onl& recently been investigated from a

" paucity of research attempting to map interrelationships between

L4

cognitive functioning and qualitative aspects of nocturnal
mentation. Within this literature, morébverl there has been
controversy regarding which coénitive abilities are critical to
dream—genefation and dream-recall. The p;esent study, designede
to examine relationships between cognitive skills and dream
formation in normal and reading disabled children, differs from
prévious research by investigating formal properties of REM
dreams }n-a population with speciéic cognitive impairments,

i.e., deficits in the sequential processing of information.

At thé‘outset, it is appropriate to identify and evaluate
potential sources of experimeﬁtal variability in this investiga-
%ion. One such variable is the subject's adaption to the sleep
léboratory and recording equipment. Prior to their nighttime
involvement, subjects became familiar with the laboratory
settiné, personnel, and procedures through extensive psycholo-
gical testing and dayéime electrophysiological recordings. Drea%f?_,
conteht retrieval nights followed four nights of baseline slegp,

and as a result, subjects were well-adapted to the experimenta

methods and procedures specific to sleeping overnight in

]
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the laboratory. On the basis of conversationg with the children

~and their pa;eQSs, it can be concluded that jthe children enjoyed

the initial nov lty of the situation, the terpersonal contact
with ' the experlmenters, and the opportunify to earn a
supstantial monetaty reward for their commitment., The children
were generally eooperative and compliant. throughout the

investigatign and only one child withdrew before completing the

. necessary study protocol.

L]

Interviewing techéiques and confabulation by subjects are
also viewed as factors which may compromise the validity and
rellablllty of dream reports. The interviewer in this
investigation remained the same for twenty—two of the twenty-
four' children and was initially familiarized'wita the
interview format on two pilot subjects. Q}s interviewing style
is best described as-a balance between .a non-directive and
dlrectlve approach, and this did not consciously change during

the course of the study. One 1mportan% dec151on which faced the

interviewer was dealing with instances where children qulckly

responded that they did not remember any dream. In such
instances_efforts were made to ensure, as much as possxble that
the child was alert, to attempt to facilitate thoughtful reflec-
tion, but not to probe so far as to provoke confabulation

(Foulkes, 1982b). The children were also instricted that it was

not necessary that they remember a dream on each awakening. Al-
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though the possibility of confabulation cannot be‘éxcluded,.it
is noteworfhy that QEking narratives -- where ch%!dren exercised
their confebulate?y talents -- i:d dream reports differed
substantially on measures of Word Count and Temporal hfs in

4

both groups.

The ratio of statistical analyses to number‘of subjects
must alsc be considered when intefpreting results. It is
acknowledged that numerous statistical analyses were performed
in this e{udy on a relatively small sample of subjects. In this
area of research there are a number of practical and-flnan01al
dlfflceitles inherent in the process of data acquisition .which
limit sample size..ﬁowever, the _.number of subjects in this
investigation is equal to or greater than that of published
studles in, this area. In geneeal the pattern of results will be

emphasized and this pattern suggests the significant flndlngs

were not spurious. A .

The fesults of this investigation provide additional
normative data regarding REM dreaming for children seven
to nine years cf age. They also extend earlier find&ngs which
examined the relatioeship hetween cegnitien and dreaming in
childrgn. The major research to date in this area is Foulkes'

: ‘N
longitudinal study (Egulkes, 1982b) with boys and girls aged

3-15 years. The two studies are comparable in that both utilized
K
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content arousals ;ﬁ the laboratoery with a stand%rdized

interview format,iinvestigated REM dreaming 1n boys during the
stage of congrete—operational thought, and assessed a number of
areas of‘coqnitive development. As well, there are several
differences wofth noting. One majof difference is that whereas
thelpreéent study is cross-sectional and involves boys from a
épecific age range, Foulkes' inves%igation was a longitudinai
study of boys and girls. Fourteen of the twenty-one subjects
(seven boys;seven girls; seven to nine years 0ld) in the latter
study were investigated at two previous‘age levels and therefore
had acquired dream reporting experience. An additional seven
"novice" girls (seven to nine years old) were added ta contrast
the 1ongituéina1 and cross—sgctional paradigms. Furthér, in the
present investigation subjects'were awakened ‘approximately five
times from REM sleep.per evening over |two consecutive nights.
Foulkes' study made REM, non-REM, afid sleep onset awakenings
over nine non-consecutive nighﬁs. A total of 15 REM arousals
occurred durihg this period, @ith a maximum of three on some
nights.-Also, the boys in the present study (M=8.9 years) were
somewhaﬁ older than the boys and girls in Foulkes' sample (M=8.0
years). In addition, the analysis correlating cognitive measures
with dream variables waé based on raw scores whereas scaled
scores were used in the present research. It should be noted

that an additiénal analysis using raw scores in this study did

not yield a substantially different patterﬁ:of results. These

,
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and other differences will be elaborated upon as

the findings from the two studies are discussed.

Dream Varigbles: Recall Rate and Word Count

Reﬁﬁll Rate and Word Count have been viewed as two distinct
empirical indices of REM dreaming/reporting skill in

1

children (Foulkes, 1982b). A comparisoéon of normal children

from the present study and qulkesj_;pngitudinalﬂ;tudy showed
that subjects in the present stud& fééalled a substantially
higher number of REM dreams (present study—?é.z%: Foulkes-48%).
A number of factors, including subject chéracteristics,
experimental design, ﬁotivational state, age and stége of
cognitive development, and numﬁef and timing of REM arousals may
explain this aifference. In a cross-sectional study with two
consecutive nights'of data collection in children of comparable
ages, a 75% recall rate was achieved (Foulkes, Pivik, Steadman,
Spear, & Symonds, 1967)}. This figure very closely épproximates
the present results: Foulkes (1982b} réported a higher incidence
of REM recall in veteran boys relative to veteran girls (55% vs.
33%), as well as with ‘novice girls relative £o veteran girls
(54% vs. 33%). Conseguently, higher ;ateé of recall have been

reported in cross-sectional studies, and at times, with male

subjects. Foulkes (1982b) has suggested that novelty and higher
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states of anticipation or anxiety in novice subjects, and
decreased motivation in veteran children may, in part, account
for varying recall rates with the two experimental designs. In
terms of age and cognitive development, boys in the present
study were older than those in PFoulkes' «(1982b) longitudinal
sample {approximately eight years nine months versus seven

years eight months, respectively) and perhaps somewhat more
advanced conceptually. A ceiling level waé reached by almost all
1E}ldren in the normai group on a Piagetian fask, and they
appeared to have incorporated the principles ofléperational
reasoning. In contrast, children in Foulkes' investigation were
describéd as in the "late transition" to concrete-operational
thought and only a few had fully consolidated this achievement.
It is noteworthy that in that study, the 95-11 year-old fully
‘-.concrete-operational sample produced a median recall rate of

86% {four extremely low recallers were excludéd). Finally, the
children in the preéent étudy were also awakened on consecutive
nights, and ‘more fredﬁently in the latter half of the night when

one would expect greater recall.

<

In summary, the recall rate of normal children, in this
study was almost identical‘to a previous investigation (Foulkes
et al., 1967) and greater than that obtained in Foulkes'
longitudinal study. The percentage of awakenihgs which elicited

dream -content in our sample approximates adult levels (Dement
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& Kleitman, 1957b; Foulkes, 1966).

A second variable' traditionally associated with growth in
REM %Eeaming/réporting skill has been Word Count. The mean REM
report leﬁgtﬁ of the'normal group was 70'wordf. This is similar
to the average dream report obtained in the longitudinal stud;\b!
sample for same-age children (M=72; Foulkes, 1982a). Although
the mean word count is not given, tge median length for girls
{70 words) is higher than for boys (48 words). Consequen ly,;REM
dream reports from boys in\?he present study agpear to be.somé—
what longer. The more advanced levzixof cognitive maturation in
these subjects may account in part for this difference. Foulkes
{1982b) feported that relatively longer reports were collected
from children characterized by hiéﬁer rates of cognitive
maturation, greater waking narrative complexity, and more use o%
figural creativity.'In the pfésent investigation, the inclusion
of a question in the night-time interview asking subjects to
sequentially organize and describe their dream experience
following a spontaneous report may have increased report length
by triggering additional mnemonic elements and/or descriptive
features. The moderate correlation in the control group between
Word Count and Word Order, a subtest of expressive language

which involves memory and sequencing, suggests this may have

been a contributing factor.
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In the normal group, Recall Rate (all dreams) and Word
Count were positively but not significantly cérrelateg (r=.46).
Foulkes (1982b) reported similér findings for same-aged
children. He suggested that for children seven to nine years of
age, Recall Rate was perhaps mére representative of.qualitative
developments in REM dreaming while Word Count. reflected
increases in reporting skills which required attention, memory,
and language. The two indi;es were thought to stabilize around
9~11 years of age and then to jointly reflect some commén factor
of dream formation. Interestingly, Recall Rate and Word Count
were significantly correlated in normal subjects in this study
when dreams greater than one Temporal Unit were analyzed
(r=.66;p4&.01). The exclusion of dream reports consisging of only
one Temporal Unit heightened this correlation. Age‘and concep-
tual level of the normal children may also have been contribu-
ting factors. The frequency of REM dream recal; and number of
words contained in a dream report were significantly asseciated
(r=.55;p4.05) in the 9-11 year old group in Foulkes' longitu-
dinal research, and their frequency of REM recall and report
length were comparable with the normal group in the present
investigation. In making these comparisons, it should be kept in
mind that Foulkes (1982b) did not distinguish between dreams

greater than or less than one Temporal Unit.
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In the normal group, Recall Rate (all dreams) and Word
Count were significantly associated with Word Order (TOLD-I). As
mentioned, this language subtest is a measure of syntactic
development which asse;;és a child's ability to properly
sequence words and phrases. Recall Rate additionally correlated
with Arithmetic (WISC;R), a subtest of numerical reasoning
abilities; Both aforementioned cognitive tests require sustained

attention and the use of auditory short-term memory while

symbolic operations are performed on information.

These results suggest that the ability tc recall and
describe a_dream experience in normal children may involve
reasoning and expressive language skills. The cofrelatian
between these two traditional measures of dream development,
i.e., Recall Rate and Word Couné, and syntactic abilities may
provide support for Foulkes' (1982a) model of REM dreaming
emphasizing syntactic thematic planning in dream construction.
Alternatively, data associating expressi?e language skills with
these dream variables, particularly Word Count, may be viewed as
evidence that apparent advancements in REM dreaming in children
are primarily related to more sophisticated dream reporting
.skills. However, the lack of pervasive correlations betweeﬁ
measures of language functioning and_Recall Rate and Word Count
may indicate that synﬁactic processes are relevant to dream

formation rather than! dream description per se. Finally, the
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.application of symboiic operations, either mathematical or

P
\

linguistic, is common to cognitive measures sigﬁificantly
correlated with Recall Rate. Collectively, these correlations
supportugggﬂtheoretica; trend toward examining logicﬁlJrelatibns
in dream'formation (Foulkes, 1978, 1982b, 1985;.Haskell, l1986a,

1986b) .

Unlike a previous report in seven to nine year old children
(Foulkes, 1982b), Recall Rate was not related to scores on Block
Design (WISC-R). Again, the somewhat older aﬁd more advanced
level of cognitive development of‘lhis sample may explain
this difﬁérence. Foulkes (1982b) did not find a correlation
between Recall Rate and Block Design in 9-11 year Qlds, nor did
Pivik et al. (1982) in a sample of six early adolescent boys of
supe;ior to very superior intelligence.

When one considers recall of‘REM scenérios greater fh;n one
Temporal Unit the above noted relationships are no longer *
obtained. It is possible that recall of brief and more extended
dream sequences involves different cognitive skills. There is
evidence that high and low dream recallers may differ in
cognitive abilities. In a study by Butler and Watson (1985),
Block Design (WAIS), Mental Control and Digit Span subtests of
the Wechsler Memory Scale, andla test of visualization were

significantly related to dream recall. Moreover, subjects who



152.

were high on Block Design (WISC-R) reported significantly more
dreams than subjects low on this measure. @offit (1982).found
that high and low recallers could be separated with respect to
the degree of alertness upon awakening and inter-hemispheric

activation.

To review, frequency and length of dream reports were
positively related for dreams greater than one Temporal Unit in
length, and this finding appears consistent with results of
somewhat older children (Foulkes, 1982b). With qualitative
progression in cognitive development, the relationship between
these variables appears to stabilize and dream recall frequency
is increased-aod dream feports lengthen. Dream recall‘seems to
be positively associated with reasoning and expressive language, -
while Word Count correlated with the same meaaure of expressive

‘language.

A comparison of Recall Rate and Word Count from normal and
reading disabled children confirms andiclarifies aspects of this
relationship; but comg;icates others. As hypothesized, there
were no significant differences in rate of recall between
reading disabled chiloreo'and normal controls. There are a
‘number of possible explanations for this finding. Foulkes
(1982b) suggested that increases in dream recall toward adult

levels is a cognitive-structural achievement dependent upon
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accession to the concrete-operational stagg of development. All
feading'disabled children had.attained the concrete-operational
level and were, therefore, theoretically capable of increaéed
dream recall. Furthermore, a number of theorists have implicated
simultaneous processing capabilities in REM dreaming { Bakan,
1978; Hunt, 1982; Palombo, 1978a, 1978b), and Foulkes (1982b,
1985) has suggested that géod performance on tests*gf visual-
spatial analysis and synthesis reflecting simultaneous process-
ing capabilities, such as Block Design, are positively correla-
ted with the ability to generate dregﬁs. With the exception \
of somewhat lower scores on Raven's Colored Progressive
Matrices and the K-ABC.Matrix Analogies,.reading disabled
children's scores on simultaneous processing'tasks were com-
" .~Farable to normals.
Although it is not possible to delineate the .relative
contributions of conceptual and simultaneous processing

factors to dream generation and recall, the correlations provide
some indication of specific abilities which may have been
important in the reading diéabled group. For the entire sample
of REM reports, recall correlated positively with a spatial
memory task {(r=.66) from the Simultanedhs Processing Scale
(K-ABC) but negatively with a measure of analogical thinking
(£=—_70); As recall involved more extensive REM scenarios,

'performance on Spatial Memory remained important {(r=.68), and a

negative correlation with a subtest of short-term auditory
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HMM\** memory emerged. Oﬂé idterpretation of this pattern of correla-
tions for ﬁecall Rate is that™dream retrieval may be substan-
tially determined by reading disabled subjects' ability to rely
.on visual-spatial short-term memory skills. Tge simultanegﬁ;
processing components of the Spatial Memory task, i.e:, the
perceptual organization and integration of stimuli, may be \
important i; this respect. The positive correlation between
Recall Rate and visual-spatial memory in conjunction with a
negative correlation with auditory short-ter éemofy, suggests
that the cognitive?streﬂgths and weaknesses‘of the reading
disabled group may have infyﬁépced how they remembered and/or

“

. { .
produced REM dreams as the§$ children often have deficits in

\ auditory short-term memory.’ “

Reading disabled children described their dreams with
significantly fewer words than normal children. This difference
1&5 consistent with the hypothesis that reading disabled children
would show significantly lower performance on Word Count. Their
deficit in sequential processing and/or less developed language
abilities may have accounted for this finding. The ra;ionale for
the hypothesis was that sequential processing impairments would
resultrin dream sequences of fewer Temporal Units and therefore
. dreams describgd in fewer words. As will be examined in greater
detail, the reading disabled dream reports did contain signifi-

cantly fewer Temporal Units. Nevertheless, one must consider
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Twhether this sign}ficant difference is more related to less
developed language and hence dream reporting skills in reading
disabled subjects. Although linguistic competence may play a
‘role iﬁ fhe length of dream reports, the data suggest iﬁ.?s not
the determining factor. PFirst, éord Count for REM dreams was not
extensively correlated with language measures in either group.
Second, the reading disabled childrgplwere not inferior to
normal subjects when Word Count waé examined in the Waking
Imaginative and Personal.Narratives. There were, however,
comparatively stroﬁge; correlations between language tests and
Word Count for the waking narratives in both gfoups. Third, as
noted, the reading disabled group's dream reﬁorts we;é comprised
of significantly fewer Temporal Units and this variable attempts
to control for linguistic advantage. The significant difference
for Word Count may be explained by the difference in Temporal
Unitg, éﬁa these two variables are strongly associated (r=.73).
Finally, Recall Rate and Word Count are not significantly
related in the reading disabled group and the former index may
be more representative of dream development in these children

(the Recall Rate of this group was relatively higher than normal

subjects on the second night; it is unclear why this was so).

The significant difference in the length of dream reports
between reading disabled and normal subjects highlights a
major controversy in the literature, namely whéther increases -

o
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iﬁ Word Count or Recall Rate_are’evidence for'qualitative
changes in dream formation.or by-products of developing

K -retrievdl/repdrtigg gkills., ‘Data from the present investigafion
do not resoive this controversy. Sequencing and some expressive
language skills appear to be related to these variables in both
groups. Short-term memory processes are clearly correlategﬁggth
Recall Rate in reading disabled children, while reasoning
abilities are positively associated with this measure in normal
subjects. These vafiables appear to.be related not oniy.to
advancementg in REM dream generation and reporting skills, but

also to the cognitivé capabilities of the dreamer, requirements

of the task, and amount of material recalled.

Rating Scales: Active Self-Representation, Visual Kinematic

‘Imagery, And Affect

Dream reports from the normal group were characterized by
very)high percentages of Visual Kinematic Imagery, a majority of
which involved Active Self—Repregentation and little Affect.

Co 2
Although the ratings are not strictly comparable wiﬂhﬁprevious

studies, the above characterjstics are generally consistent with-

those reported by Foulkes (19824b)} for normal chldren in this

age range. The incidence of Affct was somewhat lower in the
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presenﬂ%;tudy {23%) when compared with boys seven to nine years
' .

of age in Foulkes' longitudinal sample (40%).
3 & i
A comparison of. REM reports from normal and reading dis-
abled children showed no significant differences in Active Self-
Representation, Visual Kinematic Imagery, or Affect, thereby

confirming the hypothesized group similarities for these

variables. Foulkes has suggested that active partigipation of -
the self character in the dream and the presence of visual
Kinematic Imagery are dependent upon conc;eteﬂopérational

a
reasoning {(Foulkes, 1982b), but that affect-may appear later in
the developmental sequence {Foulkes, 1982c). Accordingly, since
all childrén in the present stuay were concrete-operational but
'possibly not developmentally aévanced for expression of dream 4%
affect, these resuff aée consonant with Foulkes' suggeﬁxigks
{1982Db, 198£¢). Furthermore, in View of the absence of |
differences in simultaneous’proceésing, including performance on
the Block Design subtest, the children's level of cognitive
maturatiof and simultaneous pfocessing ski;ls could be
responsible for their capacity to recall a high percentage of
REM dreams wit% Kipnematic Visual Imagery and Active

4
Self-Representation.

‘ ¥
It is not possible to conclude from the data how conceptual

and sisultaneous processing factors influenced performance oD
. 0 “

»
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Active.S5elf-Representation, Visual Imagery, and Affect. Like the
RS ‘ )
correlations between Recall Rate and Word Count, those between

'l

T
' cognitive test measures and these dependent measures varied

across groups as a function of dream variables. This was
generally true fa} characterisﬁi;s of REM mentation exahined in
the study.‘The results of the correlationél analyses indicated
v that: 1) a number of cogﬁitive abilities contributed to
subjects! perfo;mance%pn the dream variabléé; 2) different
“abilities were related to different aspects of REM mentation; 3)
) , -
- the processes of dream generation, dfeam—retrieval, and dream-
_dessrip#ion:wefé affected by the cogn}tivé streﬁéths énd weak-
ﬁééseS\@hich characterized the normal and“reading disabled
- groups: and3‘4ﬁvfbe tognitive deficits of the'réading disabled
, group intééﬁcted with the cognitive taéﬁ.requirements of the

nighttime interviews. These points will be elaborated as the

- findings are discussed. " :

el
———

e

¢ In terms of conéeptual functioning, tpe.Piagepian measure
%7 was nét gign;ficantly correlated with any éf the dream rating

| scales. This is not suftprising since, with the exceptiéniof two
subjects from each éroup who did-very wellion the test, all
children reached a Aeiling leveI‘of.performance. In normal -
children of this age range Foelkes (1982b).also reported an

absence of significant correlations between a number of

Laurendeau-Pinard Scales of Piagetian conceptual development

-
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and REM recall, active self-parficipatibn, and frequency of
dreams-recalléd with visual imagery. In adéition to thé
conservation task used in theypresént study, children's scores
on the 1ntelllgence scales may provide lndlcatlons of their
conceptual skills. In a review of studies examlnlng the
relationship between traditional intelligence measures such as
the WiSC—R and Piagetian scales, Sattler (1982) reported that
correlations were consistently positive apd moderate in
Magnitude.'It has been suggested that a géneral intelligence
factor is common to both types of scales (Humphfey & Parsons,
1979}. The fqgaﬁency of Active Self-Representation was fairly
highly correlated with normal subjects' scores on the short-
form of the WISC-R (i=.78) and secondarily with Vocagalary

(r=.60), a subtest of verbal concept formation generall&

- considered to be a good indicagggﬁg?“intellectual ability.

Foulkes reported moderate relationships betwigk active
participation and Full Scale (x=.49), as Wefl as verbal scale
(r=.46), I.Q. scores in same-aged children. He administered more
of the battery and perhaps when a wider range of abilities is
assessed the relationships decreasé; This may account for the
lack of significant correlation between the K-ABC Full Scale
score and recall rate in this study. Nevertheless, in'both
studies the frequency of active participation is most p051t1vely
related to a measure of general intellectual functioning apd

secondarily to tests of verbal abilities. A moderate correlation
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has also been reported between active participation and verbél
I.Q. syores (WISC-R) in boys aged'lZ;lS'(Foulkes, 1982b). In

the r¢ading diéabled gfoup, Active Sélf—Representatioh was
related to performance"on the Sequential Processing Scale
(r=.66) and age (r=.64). Since these children's scores ﬁn the
ﬂSequential Scale inereased and theoretically approximated normal
subjects’ K?ABC Full Scale quotient, the incidence of Active
Self%Representation also increased._The positive relationship
with age ﬁay be rg}ated to pfogressions in cognitive development
not discerned by the test measﬁ;es; ‘

There is some evidenée, then, ?rom correlational data in
both groups as well as from previous research, to suggeét that
chiidren's (seven to nine yearé) levél of-intellectgal function-
ing is related to their capécify to represent'themselves active-
ly in REM séenarios. However, probably as a result of deficits
* in sequential processing and poorer language skills, the reading
disabled group in this study stored somewhat lower oﬁ'the WISC-R
{short-form) and significantly lower on the X-ABC (Mental
Processing Composite), yeE there ﬁere no groupidifﬁerences in
the frequenéy of Active Self-Represeptation in dream_réports.
Further, Pivik et al. {1982) did not find greater percentages of
active self-participation or REM recall in adolescent boys of'
superior to very éuperior intelligence. Although the study by

x

Pivik et al. was with a smaller sample of children from an older
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age group, the results do not contradict those of this
investigation. As mentioned, current research indicates that
conceptual advancements associated with concrete-operational
thought most likely make a major conﬁribution to the’
incorporation of anJactive self character into the formal

. structhre of REM~dreams. The frequency of active parﬁiciéatién
may be moderately related to overa&l intellectual ability and
therefore children who fall within a fairly wide range of
intelligence will not differ substantiai&y on the above vari-
ablé. As well, there may be qualitative aspects of dreamer par-
ticipation inflﬁenced by a general intellectual factor which is
not measurable with a ffequency scale. Also, the relaﬁionships

between Active Self-Representation and intelligence may vary

developmentally. At present, it is not possible to delineate the

common areas of cognitive functioning assessed by Piagetian
scales and traditional testé which may be important to the
ﬁ%velopment of Active Self-Representation in dreams. It is

//" possible that higher-drder conceptual factors interact with
sequential, simultaneous (visual-spatial), and language
abilities (Reitan & Wolfson, 1985). Conceptual skills may be
especially important for specific stages of dream generation and
qualitative aspects of REM mentation. Additionally, the
frequency of Active Self-Representation was also moderately
related to a measure of spatial memory fn_the'normal but

not the reading disabied group. Short-term spatial memory skills



162,

have not been .assessed in previous research, and the relation-
/

ship with Active Self-Representation is a new fihding;

Dream Variables: Tempofal Sequence and Unit Composition

A unique characteristic of this investigation is the
analysis of dream reports by tempofal sequence and richness of
composition measures in children, particularly a group of
children whé have specific deficits in cognitive functiohing.
~The most outstanding finding in this regard'ithhat the dream
reports from normal and reading disabled children were gquite
similar when examined along these dimensions. The absence of
widéspread differences for these variables is generally not
supportive of.the hyp;theses that reading disabled childfen

would report less thematically continuous and rich dream

narratives.

The dream reports from normal children did contain a
significantly greater number of Temporal Units than those from
reading disabled sﬁbjects -~ a finding which confirms the -
hypothesis for this variable. This result éould be explained by
the readihg disabled group'é impairment in sequential p:ocessing
which would. hinder their abiiity to sustain longer dreams.
Aigérnatively; the presence of shorter REM dream sequences may

be related to reading disabled subjects' less well developéd
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language skills. Dream reports which contained a greater number
of Temporal Units in normal subjects were associated witH
higher scores on the Vocabulary (WISC-R) subfest (r=0.56), a
measure of verbal concep;lformation. There was a significant
difference bhetween readi;g diéabled and control subjects on Word
Count ki.e., reading disabled children described their'dreams in
fewer words), and Word Count and number of Temporal‘Units were,
sigpificantly related in both groups. Nevertheless, as mention-
ed, there are several indications that group differences in
language functioning cannot entirely account for the group
differences in Temporal Units and Word Count. The mean Word
Count and number of Temporal Units in the waking narrative

reports of reading disabled children were not lower than these

measures in normal subjects. These variables in the waking

[}
\.:A

narratives were correlated with language measures in both
ﬁfoups. Specifically, £he number of Temporal Units contained in
reading disabled children's wakiﬁg narrativés was consistently
related to language skills, while the number of Temporal Units
in dream reports was not. Therefore, it seems that language
functioning was associated with waking narrative production, and
waking narratives from reading-disabled children were not
inferior to those of normal subjects. The waking tasks did not
involve the sequential orggﬁizaﬁion of verbal information nor

the visual/verbal translation to the extent that dream reports

did. These requirements may have contributed to the group
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differences sihce reading disabled children are generally
deficient in these areas. intefestinély, a recent study
comparing narrativg speech in reading disabled and normal 10-12
ye;r old boys, (Dauenﬁort, Yinglish, Feinf Galin, & Johnstone,
1985) found thqt reading disabled subjects' narrative speech
samples contained communication units shorter in length and a
higher percentage of wordé extraneéus to the speakérs' intended
meaning} A communication unit was—d&fined as an independent
clause and its modifiers. According to the authors, these
findings suggested that reading disabled children were less
skillful tﬁan same-aged peers at expressing their ideas with
clarity and precision. Iﬁ.view of these results, one must
consider whekher éeficits'in dreaT production and waking
narrative speech production emerge from cognitive impairments in
reading disabled-children or whether possible épeech difficul-
ties have adversely affected the dream reporting skills of these
children and contributed substantially to our findings. The
narrative speech difficulties found in Davenport et. al.'s
reading disabled subjects relate most directly to the presence
of shorter dream reports in our reading disabled children, that
is, the hypothesized deficiencies in narrative speech may have
been a factor in the lower Word Counts. The relationship between
Davenport et. al.'s findings and our group difference in number
of Temporal Units is more unclear at this time, especially since

number of communication units in reading disabled subjects’
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narrative speech)was not a dependent measure in their study.
Finally, their results suggest‘that qud Count and number of

, N
Temporal Units may not have been variables sensitive enough to
detect differences between reading disabled and normal subjects'

waking narratives.

The differential effect of sequential and linguistic
factors on observed differences in_number of Temporal Units and
number of words contained in subjects' dream reports remains -
problematic. An analysis of spontaneous versus elaboratedlfémv
recall in this study, and a better undérstanding of the
relationship between Temporal Units and Word Count would perhaps
begin to tease out the contribution of these factors. The B
presence of fewer Temporal Units.in dream réporté from reading
disabled children could also relate to their difficulties with
short-term auditory memory. However, this appears unlikely.
Although there were no correlations between number of Temporal
Units and testé of cogniéive’functioning in the reading disabled
group, dream recall, as well as dream recall where settingg and

characters persisted over a greater number of Temporal Units,

were associated with spatial and not auditory memory.
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Temporal Sequence: Setting and Character Extensity, and

Character and Global Discontinuity

Contréry to expectation, dream reports from reading dis-
abled children were not comprised of less extensive sequences of
the same character or sétting, nor more frequent changes in |
characters or characters and settings. These findings are
difficult to interpret because the difference between groups in

number of Temporal Units seems to be one which Xdid not affect

the narrative elaboration of the REM dream i terms of gsetting,
character, or global developmeni, The hypothesis that conceptual
skills may be most relevant to cre?;ing and taikhing thematic:
organization in dreams may partiaily account for the;e findings
(Foulkes, 1985). Reading disabled children were equivalent to
normals in level gf cognitive maturation and on most measures
of non-verbal concept formation. Moreover, it is possible that,
their sequential.processing deficits were not disruptive to
dream formation at the level of thematic planning, but rather
at the (related) level of the,moment-to—moment elaboration of
the dream narrative. Unfortunately, this does not explain why

the overall continuity of activity in the dream was affected

while the continuity of settings and characters were not.
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\As ﬁoted, positive correlations of Séatial Memory (K-ABC)
with Setting Ext?nsity (EF.QZ)'anq Character Extensity i£=.51),
and a negative felationship with Character Discontinuity
(r=-.65), suggest these memory skills were related tc the
.extensivenesé of material recalled in the reading disabled
group. The relatipﬁgggﬁs between Global Diséoﬁtinuity and
cognitive test measures in th;s group are more difficult to
interpret. Global Discontinuity is believed to measure thematic
.;hifts in the dream via changes in both charactér(s) and
setting. Foulkes (1985) reports that Temporal Unit data in
adults show that narrative development is typically maintained
in REM dreams, i.e., whé% changes occur from one Témporal
Unit to the next, the segfing, character(s), or both ﬁéually
remain constant, and therefore the incidence of Global
Discontinuity is-low: fhis dream variable was positively
correlated with verbal concept formation abilities (Vocabulary,
WISC-R) and strongly related to scores 8n a test of
visual-spatial analysis and synthesis (Triangles, K-ABC) in
reading disabled children. Previous research has reported that
these cognitive skills in normal children are associated with
advancements in dream capabilities indexed by increases in
Self-Representation and Recall Rate. These are accompanied by
longer and more complex narrative sequences. Therefore, it is
puzzling why thesevcogn%tive skills would show the positive

relationship to global changes in the thematic continuity of
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REM dreams in reading_disabled suhjects. If Global Discontin-
uities in reading disabled children's dream seguences were often
followéd‘by the persistence of REM mentation, one may speculate
that the deconstructive and reconstructive processes necessary
for performance on Triangles‘(K-ABC) ére related to the ability
to link different thematic segments of the d;eam thle preserv-.
ing its pverall cbntinuity. In normal children, Glokal Discon-
tinuity was negatively rélated to scores on Word Order. Thisfis

consistent with the subtest's positive association with Word

Count -- a general indicator of narrative continuity. :

Unit Composition: Self Density, Other Density, and Total Density

The dream reports from reading disabled children were
characterized by a higher incidence of self—representétion
on a temporal unit-to-unit basis. There were no group
differences in the number of non-self characters per Temporal
Unit, nor in Total ﬁensity,_i.e., when- Self Density and Other
-ansity were combined. The;e results do not confirm the K
\Haypotheses that dream reports from normal children would be
Eicher in terms of self and character participation, and the
higher proportion of Self Density in the reading disable group-
is contrary to expectation. The rationale for the hypothedes for

unit composition variables were two-fold. It was expected that

longer dream sequences would be associated with richer narrative
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development, and because reading disabled subjects would produce
shorter segquences, the composition of the nérratives would be.
less complex. Although, based on unit composition.measures, the
sequenceé of dream activity were shorter in réading disabled
subjects, they were not less comblex. The second rationale was
that reading disabled subjects' pekforman@e on unit composition
variables would be significantly lower due to less well
developed lgnguage abilities. One interpretation of our findings
suggests that performance on unit composition variables was not
prim;rily related to children's sequential processing or-
1aﬁ§uage abilities. Correlations between these variables iﬁ both

c o

groups generally support this iﬁterpretation and suggest that

.conceptual and simultaneous processing capabilities were

primarily related to unit composition measures. In the normafh
group, Self Density was positively related to general
intellectual functioning and a measure of verbal concept
formation. In the reading disabled group, Self Density was
negatively associated with reading achievement and word
knowledge, while Other Density correlated posiﬁively with
measures of gaalogical thinking and numerical problem solving.
It is also possible that limitations of the definition of
temporal sequence and unit composition variables.restricted the
ability to measure‘narrative richness and complexity.wPerhaps

dream sequences from normal subjects wete more complex and this

was reflected by their longer sequéences of dream activfty.
. { Ead
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The finding of a greater proportion of units scored with a
self-character in the reading disabled group appears to Have
‘been an artifact éf the sampling procedure (c.f. Methodo}ogy)
which reduced the number of dream reports used in the‘analysis
for group differeﬁces. When . the entire sample of REM dreams is
considered, the proportion of units scored w1th a self- character
is almost identical in normal (.66) and reading disabled Chll—

dren (.64), and is in fact slightly higher in the former group.

A comparisoﬁ of temporal gequence and unit domposition
'variables between this sample and a study of 23 young adults is
informative (Foulkel & Schmidt, 1983, see ﬁbpendix 11). The
pattern is consonant(with Foulkes' (1982Db) obsefvation that
dreams of seven. to nine year old children are, by and large,
indistinguishable from those of adults in formal structure, and
generélly begin to approximate those of adults in many respgcté.
For example,|in terms of temporal sequence, the dream reports
. from ¢hildfen were somewhat shorter, as were the peréistence of
characters and settings. Measures of sequential changes for
characters, as well as settings and characters, were glmost
identical: With respect to unit richness, Self Density was
somewhat higher in adults, while Other Density was slightly
higher in children. The latter finding may be a result of the
uncertainty scoring this variable in the present study. Since

the exact. number of characters was not ascertained, this figure

-
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was approximated by the judges and-it may have been over-

eétimated. ' ' . '

A coﬁparisoﬁ of temporal sequence and unit composition
variables between normal:children's dream reporté-ahd‘waking
narrétivelreports'is also cf interest even“though the compar-
isons must rémain teﬁtative given the variability.in the data
and the absence of stétistical analyses. As méﬁtioned, normal
subjects' quing narratives were dbmprised af a sub;tantially
greater number of Temporal Units. Several-factprs may have
contributed to this result. The degree of alértnéss and ability
to engage in.task-oriented behavior were most likely enhanced
when children generated their waking narratives. Additionally,
volitional control err cognitive processes, i.e., retrieval and
elaboration of scripts relatgd to the‘narrative structure
provided by the efperimenter, language skills such as waking
verbosity, and personality factors such as introversion/”ﬁﬁ_
extfoversion,hmay have affected waking narrative datﬁ. Finally,
the state—dependent differences in cortical activation and
cognitive processing between waking and dreaming provided
distinct contexts for dream generation and waking narrative

generation.

Although less striking, there were some discrepancies

between normal subjects' waking narratives and dream reports on
: . _

-
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measures of Settlng Exten51ty, Character Extensity, Character
Dlscontlnulty, and Globkal Dlscontlnulty The pattern of these
Jﬂ._results indicated that normal chlldren S waklng narratlves
contalned settings and characters which per51sted for a greater
number of Temporal Units and changed less frequently Neverthe-
le;#,-these differences.between waking narratives ard dream
reports ‘ re notdgreat. It is possible that the frames of
thematicgggvelopment in terms of characters .and settings were
ﬁot radically dlfferentqln the two condltlons desplte longer.
ﬂtemporal sequences in waking narratlve reports. Interestlngly,:
settings persisted for a greater ‘number ~of Temporal Unlts in
normal subjects for the reality- baged 1mag1nat1ve narratlve
where afsetting was provided by the experimenter, than in the
: fantaﬁy—based stgry’ﬁhzch_did not-give an explicit"setting. ®
JNormal children's scores.on Setting Extensity for the | i

P

fantasy based story approx1mated Settlng Extgnsity in-dream
#/ﬁ\\ reports. These ;<sul_§ suggest there may be dlfferences in 13
chlldren s waking narratlves whlch may be related in part to the

. structure of the task. It is BOSbrble that waklng narratlves

may be e11c1ted from chlldren which wmll dlffer in their

_resemblance to. dream reports. A more detailed investigation of

-

f - -
‘\\J}- the relationshlps between waklng narratJve generatlon and
d dreaming rn childrén may prove,beneflc;al. N
3 S . . ;
! i -0 w .(‘3
g \

u\‘.- 7
i
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The relatlonshlps between waking narratlve variables and

[
.

measures of cognltlve functioning were dlfferent than those with
dream. variables {; both groups. This may indicate that different
cognitive abilities contribute to dream‘format;on and waking
narFat;ve genera%ione The nuﬁber of words and Temporal Units

in’ children's waking narratives was more closely dSsoeiated
wit'fmeasuree of fanguage development. Forlexemple, the number
i/iemporal Units contained in reading dieabled subjects' im-
aginative narratives was consistently‘relafed to tests of re-
Ci;iijé lapguage, particularly those requiring semantic skillsi
whéreas this variablée did not yield any significant correlaeions
in. dream reports. In normal children, there was a érend associa-
ting Word Count in waking narratives with receptive language
skills, and the number of words in dream reports with expressive
lehguage abilities. It.is possible that semantic development }n
normal and reading disabled children is more_relevant to their
success in generating waking narratives. 4ée results may pro-
vide some support for Foulkes' (1982a) emphasis ogrsyntactic
rather than semantic intiptionality in dream formation.

The correlations between cognitive measures and the

remaining femporal sequence and unit,compoéition variables are
difficult to'interpret as they do not shew a distinct pattern.

This may be due to the fact that these variables have been

designed to evaluate dream development and thereforejmay not
| . L
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adequately assess waking nérrative dévelopment. In reading
disabled children, spatial mepory processes were aséoéiated with
Temporal Unit extensity and continuity in dreéms but not in
waking narratives. Also, Character Extensity in normal’sﬁbjécts'
waking reports correlated-negatively with tests of spatial and
auditory short-term mémory. These findings perhaps demonstrate
that memory progesses mediated dream reporting to a greater
dégree than narrative reporting. Interestingly, Character
Discontinuity was stfqngiy assoclated with sequential processing
skills in reading disabled children. The proportion of Character
Discontinuity w%s relatively low in waking narrétive‘reports,
and this relationship may suggest that children with higher

sequential processing scores were able to maintain overall

thematic unity in their narratives despite character changes.
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SUMMARY and CONCLUSIONS

™
-

The purpose of this research was to investigaté
the relationship between cognitive functioning and dream
development in children. The formal and representational
properites of dream reports.collected from normal children, and
in most réspects from the reading disabled group, are similar to
those reporfed.in preéious research with children in this age
range. The‘developmental markers Euégested'f%ga_bEQVious
research (Foulkes, 1982b) of increases in REM recall, Active
Self-Representation and Visual Kinematic Imagery were present
in readiné disabled children. The advances in REM dream report
length {(and activity units), relative to normals, were not. '
With the exception.of number of Temporal Units, a éomparison
of temporal seguence and unit composition measures in this study
with those from an investigation ipn adults illustrates that
these characteristics of REM dreaming in both groups are
developing toWara, but have not yet reached, adult levels. The
differences observed between the control and eprrimental groups
were predictig;é/and consistent with the cognitive deficits in
the redding disabled group. The:aforementioned trends in the
da?a suggest t%at cognitive developqént and dream development
are indeed relﬁted.‘ﬂowever, it is noteworthy that‘Fhé REM

reports from the tyo pépulations were similar in many respects

despite the cognitive impairments in the reading disabled group.’
’-‘-"-’K
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A second purpose of the équy was to attempt to determine
what aspects of cognitive functioning were most relevant to
aréam generétion. In this regard, the results of this'study are
not cgnclusive.(The absence of dramatic variations in REM
dreaming between normal and reading disabled children indicates
sequential processing skills are not likely central to dream
*generétion. They do, noneth%less,.appear to be related to
children's ability to sustain a dream sequence and more severe
sequential impairments may have produced greater differences
and had more disruptive effects on dream formation.

However, the reading disabled children were seriously deficient
in thiss area_snd to find a éroup with greater deficits would

most likely entail involvement of other cognitive domains and a

more complicated picture clipically..

) ,,
-~ . .
The relative equivalence of normal‘and reading disabled

children's simultaneous précessing skills may have been

a factor contributing to the absence:rof group differences.

_However, although simultanecus processes are probably involved

with REM dreaming, this notion cannot readily be related to the

view Fhat REM dreaming is primarily a right-hemisphere function

(cf.ﬂ?gg?eduction), The right-hemisphere approach has not

explicitly defined what cognitive abilities would be related to

REM dreaming and few_relationshfﬁéremerged between measures of

simultaneous procégging and characteristics of REM mentation in-



e et

177.

normal children in thfé?investigation. interestiﬂgly, there were
relatively strong indications that visual-spatial memory played
an important role in reading disabled children's recall of REM
dreams. As well, simultaneous précessing was related to the
richneés of dream narratives in this group (i.e., Other and
Total Density). One may speculate, particularly in the case of
dream recall, that reading disabled children's relative strength

in simultaneous processing compensated for their weaknesses in

_other areas of cognitive functioning.

The hypothesis tﬁat conceptual/reasoning skills are
fundamentally associated witﬁ dream capability (Foulkes,
1982b, 1985) offers a plausible explanation for similarities
o?served between reading disabled and normal subjects' REM
dreams. The significant positive correlations of Active
Self-Representation and Self Density with Full Scale (WISC-R)
and Vocabulary, as well as those between Arithmetic and Recall
Rate.(a}fﬂa;ggms) in normal children lend support to this idea.
It may be that conceptual skills are expressed through, but
remain partially independent of, verbal and non—verﬁal process-
es, and that if gross conceptual deficiencies are not present

perhaps no major deficits in dream formation will occur..

‘Recently, Schanfeld, Pearlman, and Greenberg (1985) reported a

high frequency of dreaming in stroke patients who suffered

severe disturbance in,either waking visual-spatial or language'
' v



178.

functiohs. Unfbrtunately, information regarding the patients;
level of intellectual functioning and/or problem solving
abilities was not reported, and therefore, it is difficult to
determine the influence of these skills on their ability to
rgcall dreams. In genéral, the role of both verbal and non-

_ verbal conceptual abilities in dream generation awaits further

clarification and investigation.

The relationship between language development and dream
formation remains problematic. The reading disabled children
exhibited significantly 1eés well developed l;nguage skills yet
Eheir performance was equivalent to .normal subjects on the |
majority of dream measures. Conéequently, the results do not

clearly support the hypothesis that-the verbal system plays a
major role in Qreém formation (Foulkes, 1978, lQS?a).lNonethe—
less, the children were not language impaired despite scoring
significantly lower than normal subjegts on ‘tests of language
devélépment. Also, a méasure of verbal concept formation was
correlated with a number of dream variables in normal subjects,
as was a tesE of syntactic development. Fipnally, it has been -
argued that ianguaée abilities and tpeir éffects on dream
rgporting sKills were not Fhe detgrmining factor in subjects'
performance on dream variablés,'nor in the differences between

groups. However, it remains unclear how language functioning

differentially contributes to dream formation, dream retrieval,
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and dream description.

There are a number of future directions for research
suggested by the present investigation. In the preseﬁt gtudy,
' subjects could be divided inteo high énd low recallers and-the
data re-examined to_determine if any test measures differentiate
the two groups. An analysis of the spontaneous versus elaborated
recall in reading disabled and normal groups could,give some
indication as to how much interview'questions reqguiring
sequential organization of the dream experieg:e affected each
group's Temporal Unit and.Word'“ qnt scores. Generally, it could
be beneficial to determine whet:ik any cognitive abilities
would differentiate chlldren who recall %?hlgh percentage versus

§

a low percentage of REM/ﬁreams. : \

The role of simultaneous and conceptual factors in, dream

formation ngeds to be examined\fu;}her. The present study
investigated the relationship between cognitive ;bilities-and
‘dream formation by studying reading disabled children with
sequential-progessing difficulties. As discussed in the
Introduc%ion, reading disabled children comprise a
heterogeneous group of children characterized, by differential
deficits in cognitive functioning. Future dream research may
benefit from studying additional reading disability subtypes,

8’ o
i.e., children with deficiencies ip simultanedus processing.
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However, given the small percéntage of children in this
category, a relatively large clinical sample of éubjects will

have to be available to pfovide an adequate sample of children

jof this type.

" Children with learning disabiiities in other academic areas
also exhibit specific- patterns of cognitive strengths énd
weaknesses. The relationsﬁip between cognitivé processes and
dream formation may be investigated in these children. For
example, Strang and Rourke (1983) reported on a group of child-
ren with'arithmétic difficulties who exhibited poor visual-
pérceptual organizational skills, non—véybal concept formation

and problem solving abilities, yet excellent language-related

skills of the rote variety.

As in the present study, it would be important ?or
future research to comprehensively assess children's . i
coggitive functioning and clearly delineate their areas
of strengths and weakness. It méy be useful to evaluate
conceptual functioning in more detail by including cognitive
tests which provide a better assessment of higher order
Qrdblem solving and metacognigive abilities than‘that proyided
b& traditional intelli&ence measures. A more thorough agséssment

of this dimension of cognitive functioﬁing would be important

given the current emphasis in dream research (Poulkes, 1985) on



etV 4

181,

‘narrative planning and organization, and the monitoring and

modification of on-going symbolic activity in dreams. An .

evaluation of children's capacity to manipulate mental ilmagery

would also be useful.

Finally, more information is needed regarding the
similarities and differénces between waking narrative generation
and dream férmation. As mentioned, waking narratives may differ
from dream reports alonglﬁ number of dimensions which are not
clearly understood. For example, children's waking narratives
may be comprised of longer thematic sequences and these
sequences may change less frequently. Perhaps future tasks
reqﬁiring subjects to generate stdries or describe stimuii may
systematically manipulate variables suéh as visual versus
non~§isual stimuli, 6pen—ended veréus highly structured
instructiqns, and/or fantasy-based versus reality-based
settings. A more thoroughlunderstanding of the relationships
between dreaming and waking narrative generation may help
clarify the xdle of language in dream construction and dream

description.

.
. A
kTP
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APPENDIX 1l: TEST INVENTORIES - RATIONALE ' RESEARCH; AND

b,

1

STANDARDIZATION ]
i

i

Screening Phase

Weschler Intelligence Scale For Children - Revised - (WISC-R)

(Weschler, 1974)
The WISC-R represents one of the three intelligence scales
deéigned by David Weschler. It is modeled after his conviction
that intelligence is a multi-determined and multi-facéted global
entity (Salvia & Ysselke, 1981) which contributes to and is
part of.the total personality (Sattler, 1974). This brief-
summary of the WISC-R will focugvgn a description of the test,

standardization, and research related to children with learning

difficulties in areas such as reading.

{
The WISC-R was standardized on QVOOO children from 6.5 to
16.5 years of age. All data gathered since its inception
indicate the WISC-R is reliable, satisfacébrily_valid,’and
adequately norm-referenced for heterogeneous populations
(Quattrochi & Sherrers, 1980). The proposed study utilized (
a short-form of the ﬁISC-R as developed by Kaufmann (1976). In

general, short-forms correlate highly with Full Scale I.Q.

} ~



Y

(Frank, 1983), and are believed to be an efficient and reliable
alternative when time constrain;s suggest that giving the entire
battery would be iméraétical. The major caution, understandably,
ié that short-forms should never be used to make educatibnal

decisions concerning a child.

~The short-form employed in the study was standardized on a
population of 2,200 children, with 100 boys and 100 girls being
represented at each age level between 6.5 and 16.5 years of age.
Split-half reliébiiity ranged from .89 to .93, and test-retest
reli@bility matched that of Weschler's ;;iginal scale. The
subtests chosen for this short-form version wgre.Arithmetic—
Vocabulary for the .Verbal Scale, and Pic;ure Arrangement-

Block Design for the Performance Scale. These dyads correlated
.92 with the Verbal Scale;‘énd .89 with the Performance Scale,

‘respectively. The four subtests employed in the short-form are

described briefly below.

Verbal Scale

Arithmetic- Thi's subtest assesses the ability to apply
’\ .
arithmetic operations to solbe problems. It is thought to

e

measure reasoning ability, concentration, and attentioh.
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Vocabulary- Assessés-the individual's ability ¢t define.
‘words and is oftén considered as an excellent measurg‘of g. It
may involve several cognitive fpnctiohs such as concept
formation, language development, and memory.

:

Performance Scale

...~ Block Design- In this subtest the individual mus;}:
‘Ggﬁipulate blocks to construct and reproduce the visual stimulus
design in front of him. It 1is considered to be a good measure of
'visual—percéptual organization and visual-spatial analysis and
synthesis. The entire process is thought to reguire abstract -
conceptual ability.
<~

Picture Arrangement- This subtest involves putting pictures
in sequence to construct a logical story and is believed to
involve a number of skills ch as non-verbal reasoning,
sequene&gg, planning ability, aﬁd visual organization.

In the last 10 years, the WISC-R (or WISC) has become one
of the most widely used inventories for identifying learning
dis;bled children {(Henry & Whittman, 1981l). An enormous amount
of research has been devoted towards explicating the internal
structure of the WISC-R and finding a characteristic WISC-R

profile for learning disabled children (Dudley-Marling, Kaufmann
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& Tarver,_lQSl). These studies can be divided inte three main
areas; factor-analytic investigatiggs, Bannantyne re-
categorization of subtests }nto four groupings, and interpreting
profiles based,gn.interscale—i%trascale scatter (Kaufmann,
1981). Briefl;:'fact?r—analytic studies indicate the presence of
three main factors in the WISC-R: Verbal Comprehension’
(Information,,Sim?larities, Vocabulary, Comprehension, and to a
lesser degree Arithmetic), Perceptual Organization (all
Performance -Scales except Coding), and Freedom From
Distractibility (Arithimetic, Digit Span, and Coding). Several
investigations point teo the importance of the Freedom From
Distractibility factor in diverse learning disabied.groups
(Ackerman, Dykman, & Peters, 1976; Kaufmann,\{izg}n_Hoﬁg;er,
\ﬁﬁre research is needed to clarify more precisely Jﬁat these
factors mean from a tﬁggretical and clinical standpoint

™ 3
(Kaufmann, 1981).

Bannantyne (1971, 1974) re-categorized Weschler subtests
into four categories: Verbal-Conceptualiéation (similarities,
Vocabulary, Comprehension), Spatial (Picture Completion, Block
Design, Object Assembly), Sequencing (Arithmetic, Di@it Span,
Coding), and Acquired Knowledge (Information, Arithmetic,
Vocabulary). This has become more popular, with some
resérvat{ons, than the three factor system. Initially, a

.

characteristic profile was believed to be found for reading
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disabled and learning disabled children in which spatiél.ﬁ
conceptual > éequencing scores (Clarizio & Berﬁard,jl981:
Rugel, 1974; Smith, Colemn, Dokecki, & Davis; 1977). However,
this pattern has also been reported with quenile deliquents,
emotionally handicapped, and non-impairea referrals (Clarizio
& Bernard, 198l1; Groff & Hubbie, 1981; Thompson, 1981) and
has not always been found with learning disabled subjects
(Thompson, 1981; Vance & Singer, 1979). In addition, although
mean éifferences have 'been found for groups, the characteristic
pattern has been displayed by few individuals. In short,
Bannéntyne's grqupiﬁgs appear relevant for understanding a
child's proce ifig strengths and weaknesses bua should not be
used for diagnosing children as learning or reading disabled’
(Kaufmann, 1981).

Finally, i£ has been enerélly beliéved that lea;ning
disabled children were chaiacterized by significant Verbal-
Performance Scale discrepancies and large subteést scatter on the
WISC-R in relation to normal children. However, extensive
reviews on this topic state strongly that these claims are
unwarranted, and suggest caution when interpreting WISC-R |
profiles from this vieﬁpoint.

-
In summary, the WISC-R is considered to be é réliaple and

sufficiently valid measure of “{ntelligence. In this study, a
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norm-referenced, well-standardized short-form was used primarily
to control for this factor in subject.selection..Additiohally,
the inclusion of Block Desig /'in this abridged version enabled
comparisons with this measurfe and dream capability.

Imaginative Narrative Test

{(adapted from Foulkes, 1984)

The Imaginative Narrative Test used in the study provided a
concrete measure of wéking imaginatiée narrative generation. It
consisted of presenting the child with two kinds of hypothetical
situations and asking him to tell a story about himself. The

two hypothetical situations employed were:

1} "sSuppose that you went to eat at a new restavrant -- one,
that just opened up. Tell me a story about what might happen

there."

2) "Suppose that you could fly like a bird can. Tell me a

story about what might happen then."

As a measure of waking imaginative generation, the
protocols were analyzed in a manner similar to the dream

reports. That is, they were scored for Word Count and for the
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majority of temporal éequence and unit composition variables
used in the analyses of dream reports. This allowed fbr an
evaluation of the length and narrative qualities of the waking
narratives, as well és for a comparison between waking

narratives and dream reports on these dimensions. N

Personal Narrative Test

(adapted from Foulkes, 1984)

This test was part of the three phases of testing but was
administered és the subject was being oriented to the nighttime
‘dream reporting task. It proceeded in the following manner.
Follow1ng the attachment of EEG electrodes and general
preparation for sleep, the child (at bedSLde) was shown the
cassette recorder on which nighttime interviews were recorded.
At this time, the experimenter informally asked the child if he
" could answer a few éuestions so that they coﬁld play back the
tape and confirm that the recorder was functioning properly. On
each occaision the experimenter asked the child, "Have you
ever been in the laboratory pefore?", and following his confir-
mation, "Cquld you tell me about it?" The child was encouraged
to explore the topic thoroughly by the experimenter through
the use of‘non-éirective inquiries such as "What else can
you remember about the last time you were here?" Once thé

child was finished, he was asked to recount the order in which
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he thought the events he described took place (this guestion
was part“of the-nighttime dream interviews, cf. p.86). The

personal narratives obtained from these informal interviews were

examined for Word Count and number of Temporal Units.

The rationale for the Personal Narrative Test were several.
First, it acted as an appropriate method for orienting the
subjects toward nighttime dream interviews. Second, it provided

an informal assessment of the child's discutsive lingﬁistic
organization in a context similar to the experimental task.

_ Third, the test gave a measure of the child's ability to recall
events independently known to the experimenter. Consequently,
data obtained from the test may have helped'indicate whether
dfeém réport nfailures" could be more parsimoniously accounted
for by the production, or the*retrieval hypothesis. |

-

First Testing Phase

Kaufmann Assessment Battery For Children. (K-ABC)

(Kaufmapn and Kaufmann, 1983a,b)

The K-ABC is a standardized, norm-referenced, individually
administered measure of intelligence and achievement. The multi-

test battery gives standard scores (M=100, SD=15) in four areas
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of mental functioning: Sequential Processing, Simultaneous
Processing, Mental Processing Composite {(sequential plus
simultaneous), and Achievement. Administration of- the entire
test battery takes approximately 75-85 minutes for children

seven years of age and above._Thig brief summary of, K the K-ABC

will concentrate on a short description of the scallqwijd their

rationale, standardization, and research related to children

with reading disabilities. \

The K-ABC defines intelligence on the basis of an indivi-
dual's style for solving problems and processing information..
The Sequential and Simultaneous Processing Scales represent two
styles of mental processing that have been identified,
researched, and developéd predominantly in the areas of
cognitive psychology and neuropsychology. In genefél} seguential
processing involves analysis of information based on its
details and features, whereas simultaneous processing focuses on
"the more global properties‘of patterns" {Kaufmann & Kaufmann,
1983a, p.2). Thus, the Sequential Processing Scale pr;sents the
individual with problems wﬁich have to be solved by arranging
the input in serial ofder, where each idea has a linear and
temporal relation to the preceding one. The Similtaneous
Processing Scale involves tasks which are mdre spatial,
analogic, or organizational in character where the solution is

dependent on integrating and synthesizing information-
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simultaneousl>; Thése scales do not offer pure measures of each
processing styategy. Rather, they involve primarily one mode of
processing while containing elementé of the other as.well. Aléo,
the Sequential and Simultaneous Processin® Scales have
intentionally been-developed to minimize the role of_Jlanguage
and verbal 'skills for competent performance. The subtests which
comprise these sca;es are briefly_descfibed below (descriptions

taken from the test manual).

Sequential Processing Scale

Hand Movements - This subtest has been adapted from é clinical
task designed by Luria to assess motogffunctions as part of a‘
neurcpsychological evaluation. It invglves ap individual's
ability to perform a skilled{ motor movement with three

consecutive components vi%/gis fist-edge palm.

Number Recall - This subtest reguires that the individual repeat
a series of digits (numbers5) spoken by the examiner. It ha been
édapted from the. Digit Span subtest of the WISC-R, a well-
researched and proven measurg of sequential processing.

~

Word Order - This subtest measures the child's ability to point
X ‘ . .

to the silhouette of common objects in the same order as

presented by the examiner. It involves many skills, among which
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are auditory-visual integration, auditory-motor memory, and
retention without rehearsal.

1}

’ A .
Simultaneous ?ﬁ?cessing Scale

I
Gestalt Closure - This subtest measures intellectual ability

within the visual-vocal channel of commhnication and has been
derived from various Geséalt completion tasks. It measﬁres
several gkil;s,,ampng which are perceptual closure, perceptual
inference, and conversion of abstract stimuli into a concrete

object.
o 4

[

- / ' .
Triangles - This subtest measures the child's capacity to
/
assemble several jdentical rubber triangles to, match a picture

or abstract design. It has been adapted f%ﬁm the Block Design of

the WISC-R.

, ‘ o . s
Matrix Analogies - This subtest measures the child’s ability to

£
select a picture or design which best completes a 2 x 2 analog.

This task has been adapted from Raven's Colored Progressivé
Matrices (Raven, 1965).

Spatial Memory - This subtest involve the ability to recall the

locations of pictures arfanged randomly on a page.
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Photo Series - This.subtest measures the child's ability.to
organize a randomly placed array of photographs illustrating:a
" event and ;hen order them in their proper sequence. It is an
adaptation from ‘the Picture Arrangement subtest of the WISC-R.

In suh, there are eight Mental Processing subtests, three

\ -
Sequential and five Simultaneous. -

The Achie@emeﬁf Scale of the K-NBC.tegt battery has been’
deyelqped to assess "factuai'knowledée and skills ﬁsually
a%quired in a school setting or through alértness to the
eﬁvironmenéﬁg(Kaufmann & Kaufmann, 1983a, p:33). As such, it
purﬁorts to be‘a reliabiﬁ measure of achievement in five areas
-bf functioning: reading; arithmetic, general infofmation,_early
language development, and lénqpage concepts. In general, the
Achievement subtests are extremely verbal requiring a
considerable aﬁbunt bf verbal comprehension and expression. As
measures of achie?emeot; they are not to be equated with mental
processing ability, intelligence level,‘or potential: Four of
the five Achievement subtests were used in this study and they
are very briefly deséribed below.

Arithmetic - This suﬁtest measures a child's skill at
identifxing numbers, counting, computing, and demonstrating

understanding of mathematical concepts.
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Riddles - Measures a child's ability to infer the name of a

concrete or abstract verbal concept when given several of its

characteristics.

Reading/Decoding - This subtest involves the child's ability to

‘identify letters and to read and pronounce words.

Readipg/Understanding -~ Measures the child's capacity to

emopstrate reading comprehension by acting out commands that

are given in sentences.

" The K-ABC battery was standardized on a nationwide sample
of 2000 children; 100 children being represented for each six
month interval in the ages 2.5 through 12.5. The sample was
stratified on the variébles of sex, parental education, race or
ethnic group, geographic region, community size, and educétional
placement., The exceptional population contribution was 138
children of all ages to the sample, with&populations of speech-
impaired, learning disabled, 6éntally retarded, emctionally
disturbed, and gifted children being represen%ed. Also: an

additional 496 black chilﬁren and 119 white children were tested

to obtain sociocultural norms.

The average split-half reliability coefficients for the

Mental Processing and Achievement Scales range from .89 to .97
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in school age children. The méjority of subtests iﬁ these
categories have coefficients in the .80's. Kaﬁfmann_and Kaufmann
(l983b)lsuggest thét in excess of 40 correlational studies in
normal and exceptional samples on existing-tests of
intelligence, achievement, visuai—motor, neurclogical language,
and cognitive abilities pr&vide subport for the construct,
predictive, and concurrent validity of the K-ABC. These include
fa;tor—analytic analysis and correlational comparisons with Das,

Kirby, and Jarman's (1975, 1979} tests of simultaneous and

successive processing.

The publication of the K-ABC met with controversy,
particularly with respect to its valig}ty and theoretical
suppositions (Kaufmann, 1984). Nevertheless, more recent studies
have supported the constrift validity of the instrumenF
(Klanderman, Devine, & Moller, 19B85; Klanderman, Perney, &
Kroe;chell, 1985), began to establish its utility‘with a
variety of paﬁient populations (Sﬁyder, Leark, & Allison, 1983;:
Miller & Re; olds, 1984: Hooper, 1985: Inglis & Lawson, 1986),
and found sc})/me corroboration for a hemispheric model for
Igggrpreting_K-ABC Sequent}al-and Simultaneous Processing scores
(Morris & Bigler, 1987).

-

As mentioned previously (cf. p.67), research utilizing the

K-ABC in reading disabled populations has been carried out. In
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general, these results suggest that a number of children with
reading disabilities have difficulty on sequential tasks, while

a smaller proporticon show evidence of simultaneous processing

e

deficits. ) &

In summary, information'presently available indicates that

‘the K-ABC is a theoretically sound, well-researched, -
standardized measure of certain aspects of éognitive functioning
and achievement. In terms of the proposed study, its major
‘strenéth is. its ability to measure and Eel{neate specific
cognitive processing skills which have béen ﬁypothesized as
impertant in REM dream constrﬁ%tien. Its major weakness is

its, as yet, unproven credibility in research and clinical

settings.

Second Testing Phase

Language Development

Test of Language Development - Intermediate Version (TOLD-I)

-

(Bammill & Newcomer, 1982)

The TOLD-I is an extension of the Test of Language Development
(TOLD), perhaps the most kighly standardized comprehensive

language test for children (Wallace & Larson, 1978). The TOLD-I
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inventory measures syntactic and semantic.aspects”of expressive
and receptive language. There are five subtests in the battefy:
Characteristics (semaﬁtic—receptive),‘Generéls (semantic-
receptive), Grammatic Comprehensioh (syntax-receptive), Sentence
Combining (syntaxuexpressive), and Word.prdering (syntax-
expressive). A very brief description of‘each subtest is given

below.

Sentence Combining - The child must form one compound or complex

sentence from two or more simple sentences said by the

experimenter.

Chaggcteristics - This test requires'that the child determine
the validity or truth of simple statements that are spoken by
the experimenter. For example, the child must decide whether
stateﬁents such as " ali trees are oak" and "all cows are brown"

are true or false.

Word Ordering - Tﬁe examiner says a series of randomly ordered
words and asks the child to reorder them to form a complete
correct sentence. For example, your is name what, can be-—
reordered to construct the sentence "What is your name?"

Generals - On this test the child ﬁust tell how three wordé

A

spoken by the examiner are all alike. For example, if the

N
N

\.
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examiner were to say "Venus, Mars, and Pluto", the child«might

say "They are all gods".

Grammatic Comprehension - This test measures the child's ability

to recognize incorrect grammar in spoken sentences. Ten correct

sentences are interspersed throughout the 40 scorable items to

serve as foﬁ}s‘

3
In general, each subtest encompasses a linguistic system

(listening or speaking) and a linguisti@-feature (semantic or
)

. |
syntactic). The subtests are grouped in accordance with common

Speaking (Sentence Combining + Word Order + Generals),
Listening (Characteristics + Grammatic Comprehension), and Total
Spoken Language (Sentence Combining + Word Order + Grammatic

Cqﬂprehension + Characteristi%; + Generals).

The TOLD-I normative data is based .on tests administered to
871 children. Assessments of reliability and validity on the
o
test are extensive and well-documented. The TOLD-I was designed

for children from 8-6 to 12-11 years and takes approximately

35-40 minutes to administer.
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Wong and Roadhouse (l§78) and Newcomer aﬁd Maggee (1977)
administered the TOLD to reading disabled subjects and found
they scorgd significantly lower on all measures than normal /;’
sdbjects‘(ovgrall, in the low average range). Newcomer et al.
state that although, as a group, the geading disabled were not
"langﬁage impaired", a significant proportion of them did score
below the normal mean on oral language tasks. It is conceivable,
then, that a selective grouSﬁS?‘reading disabled children will

fall below the ncrmal range in language functioning as measured

by the TOLD-I.

In summary, the TOLD-I is one of the best comprehensive
language measures commercially available and was used in this
study to evaluate children in terms of language skills,

Conceptual Development

Conceptual Assessment Kit - Conservation

{Goldschmid and Bentler, 1968) o

The development of scales of cognitive ability originating
from Piagetian theory is a relatively new phenomenon (Clarizio,
1982). At the present time, most of these scales are

ekperimental in form and not yet commercially available. The
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conservation measures of Goldséhmid and Bentler have been
desiéned to provide standard, normatively-adegquate tests of
Piaget's concept of "conservation". Piaget has stated that the
ability to conserve signals the onset of concrete-operations
(Piaget & Inhelder, 1971) and therefore assessment of this abil-
ity is directly relevant to the child's classificatlon as ﬁre-
operational -or operational. The Cdnceptual Assessment Kit was
employed in the study to assess this ability and to provide an
index of overall conceptual development. It has been used in
this respect by other investigators {(e.g., Maman, 19581; Krebs

e

& Gillmore, 1982).

Children were administered Form B of the Conservation Kit
which assessed conservation abilities for six concepts: two-
dimensional space, number, substance, continuous quantity,
weighg, ghd discontinuous quantity. In general, the child was
presented with two identical objects, followed by specifick
transformations performed on one by the .examiner, and theﬁ a
series of questions asking the child to explain their similarity
of difference (Clarizio, 1982). Subsequently, the child was
given a chance to explain his answer and was scored on the basis
of principles such as invariance, reversibility, or
compensétion. The child was given a total score and classified

as operational or pre-operational on the particular task.

-
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The Concept Assessment Kit was staﬁdardized on a sample of
560 boys and girls between the ages of four and eight,'chosen
from schools, daycare centers, and Head Start programs in the
Los Angeles area (Clarizio, 1982). It was administered to a
fairly wide range of socioeconomic groups, although lower
middle-class subjects seem to be overrepresented. The "Kit" was,
standardized and designed for children between the ages of four
and seven but has been used with. older subject populations.

!

Goldschmid and Bentler's test measure has been lauded for
its attempt at standardizing and operationally defining
Piagetian concepts and also severely criticized on psychometric
and theoretical grounds (Ayers, 1972: Devries & Kohlberg, 1969;
Hall & Mery, 1969). The major thrust of fﬁese criticisms
suggests that the test is limited in its ability to measure
conservation and is inadequate as an estimate of conceptqal
devélopment. The authors add that their resérvations concern not
only the present instrument, but basically all Piagetian
measurement procedures. As with othéf tests in the field, the
Concept Assessment Kit is viewed as being at the experimental

stage.

Despite the test's shortcomings and inadequate norms for

the present sample, the Concept Assessment Kit appeared to be

A —

the most apéropriate , reliable, and time-efficient measure
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- -

available for  obtaining some indication of overall conceptual
development. However, its obvious restrictions necessitate

caution with interpretation of its results.

Additionally, both Piagetian and traditional I.Q. scales
were used in‘Ehe‘study. Generally, research indicates a fair
degree of overlap‘between Piagetian scales and traditional
measures of I.Q. (Clarizio, 1982). There is confliciying
evidence, however, concerning the degree of commonality'between
the two types of measures. Several studies reviewed by Sattler
(1982) report positive and moderate correlations between
Piagetian and traditional I.Q. scales in infant, pre-school, and
school-aged populations., Further research in both normal and
cliﬁical popuiations is needed to carefully delineate the
relationship between these types of instruments. Also,“the
commercial market must await the development of Piagetian scales
to strengthen the validity and reliability of presémt._

N

observations.

M-



APPENDIX 2: SHEET USED BY JUﬁGES

" Dream Variables: 'Rating Scales

.

237.

- —

1. Recall Rate

a)
b)

c)

No dream
Dream forgotten

Dream reported

2. Self-Representation

a)
b)

c)

None
Passive

Active role

-3. Visual Imagery

a) None
b) Static
c) Kinematic
4. Affect

a) Afraid
b) Angry, mad
c) Sad, unhappy, disappointed
d) Happy, pleased
e} Excited
f) Confused,-dnsettled
g) Other

*h)} None

FOR SCORING DREAM VARIABLES

Code

L A A A A

Check appropriate box
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— -

Characters

Temporal Self - Other (1) Other Other Setting

Unit No. Specificity specify (2) (,2). S=same
P=passive who D=different
A=active

oo
—— —_— N ooa- _-x —
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"APPENDIX 3: GUIDELINES FOR SCORING REM DREAM-REPORTS

/T \\ :

Note. Adapted from Foulkes and Shepherds' (1974) scoring system
for children's dreams. In general, three examples of each
scoring distinction were given. Where appropriate, one

will be presented here.

A) Rating Scales:rThe dreams were first scored f®r a number of

variables using "checklist" rating scales. These variables are:

var.l - Recall Rate: Simply whether a dream was or.was not
reported, or forgotten. The appropriate box was checked:
a) no dream

b) dream forgotten

c) dream reported --

var.2 - Self-Representation: This variable pertained te
whether or not a self character was present in the dream,
and if so, did he assume a passive or active role. Again,
the appropriate box was checked: |

a) none (no self character) ' ?i?"f

b) passive (represented but passive)

c) active (represented and active in the dream)
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Examples of.each‘category are giv n'below:

A) None (No Self—Representatio ): No self character was
reported as being present in lhe dream.

E: What were .you dreaming about?

S5t There was this boy in Africa and he had a parrot, é mouse,
and a lion, and he told the man to do something. I don't know
what it was and he didn't do it..And then he went back and he
died and all he had was this iion ... and he set up a pit and
~the elephant came and fell in. The pit was too little and the

elephant got out.

B) Passive: A self character was reported as being in the dréam
but does not assume an active Qole. This cafegory included'
dreams where the subject reported himself to be in the dream but
just observing or qgtching, or involved in an indirect or
circumscribed manner. =

E: What was going through yéu? mind before I';alied you?

S: It was in the park and kids were playing soccer.

E: Were you in the dream? ‘ ) v
S: I was just watching the game.

E: So you were there but just watching?

S: Yeah.
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c) Active: The subject was reported to;ﬁs in the dream and
activel; partiqipated.

E: ﬁﬁét was géing thapugh your mind before you woke up?

S: We were riding along in the car and Dgglzgot mad at me. And
he tried to kill me,and Mommy. But after awhilé he changed his
mind and we got home. He kn@ysthat_he was geing to try to kill

me and Mommy. I took all the knives and hid them.

Note. If a Self Character was not reported as being in the dream

4y

then automatically the passive/active distinction was not

scored.
Ultigately, the passive/active distinction was a qualifativé
one. It was possible for the Self Character to "do something" in
the dream yet remain on the perimeter of the overall dream

scenario. In most instances, however, the distinction was

clear-cut. - T?

Var.3 - Visual Imagery: This variabie referred to the
presence or absence of visual imagery, and whether, 1if
present, it was static or kinemafi; (movement). The judge
checked the appropriate box.

a) none .

e
b) static .

c) kinematic : /;)
I’



242.

Examples of the three categories are:

A) None: This occurred when the child reported 'a dream and upon
questioning stated he was only thinking it and that he saw
nothing.

E: Can you remeﬁber anything else?

S: That's all I can remember.

E: When you say th;nking was it like seeing pictures of
_something or just like thinking about it?

S: Just thinking about it.

'B) Static .-
E: What were you dreaming about before I woke you?
S: I was asleep beside a coke machine.
Y
. o
C) Kinematic . R
e T PR
E: What was going through your mind before I calledtzgpf name?
S: There were these monsters that had a whole bunch of people
that were slaves and.I was one of them. One of the monster
guards was kind of nice and kind of bad at the same time.

Everyfime we tried to escape, they shot the house apnd burned it

up with people in it and so. that happened to a few people.

var.4 - Dreém Affect: The<§cale scored whether or not a

child reported having a feeling'or whether other characters
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had feelings in the dream. The child indicated the presence
\ of feelings, either by ai}éctly naming them, or saying "I
was feeling like ..." That is, it must have been explicitly
‘ stated and not inferred from the content. Inferences, if

Y
any, were noted on a side sheet. The scorer checked the

f‘ﬁl appropriate hox.

.Dreamer Qther.

-

a) afraid, anxidué

b) angry, mad

¢) sad, unhappy, disappointed
d) happy, pleased

e) excited

£f) canfused, unsettled

g) other (name it)

h) none

Var.5 - Temporal Units: The Temporal Unit was the basjic
unit of action in the dream. It consisted of whatever
activities could occur synchronously and were not described

by the subjects as occurring successively.
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Rules For Assigning New Temporal Units

-

—

A) A character performed an activity that could not in waking

life be synchronous with his ptrevious activity 

B) A character .-responded to another character or event.

C)} There was a topical change in conversation.

Note. A_canversation was one Temporal Unit until ; topical
change or event (e.g., one of the participants gets mad

and an argument takes place).

Scoring Temporal Units

At the same time the judges were‘scoring Temporal Units, the
followiné variables were also recorded for each Temporal Unit.
1) Characters: It was noted which characters were present for
each unit. If a self character was scored, the judge designated
whether they were in an active or passive role. Non-self i
characters were also scored and described.

2) Setting: The setting was scored for ea;h Temporal Unit. After
the initiél setting was scored, the judge noted whether the
subseguent setting wasiFhe same or different from the previous

one. The basic definition of a setting was any place where any

dream event occurred or where any character was located (e.qg.,

)

\ e
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brushing teeth in the bathroom then taking a shower in the
bathroom consists of two Temporal Units in the same setting;
brushing teeth in the bathroom and then watching t.v. in 'the
bedroom are twé Temporal Units in two different settings).
¥
vVar.6 - Word Count: Count of all words in sentences or
phrases in which the subject described something that had
occurred just beforé Saking. This excludes:
1) ah's, uhm's,‘Wa%l, I was dreamii;g.
2) Repeated words and corrected words.
3) Commentary on the experience.

4) Commeptary‘on the report.

5) Commentary on the st@tus of the subject.

’

Examples for exclusion categories were given but are not
. -

presented here.
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APPENDIX 4A: INDIVIDUAL AND POOEED RESULTS QOF INTELLIGENCE

Test

.70

AND COGNITIVE MEASURES: NORMAL SUBJECTS

WISC-R

Arithmetic Vocabulary

12 16
8 10
13 13
14 18
14 9¥
13 17
10 14
8 17
10 13
10 11
13 15
10 12
10 16
12 14
11.2 13.9
2.04 2.75

Picture
Arrangement

13

10

16

11

11
13
15
13
12
17
14
13

16

12.9

2.67

Block
Design

12
12

12

13

12
13
1.4
13
11
13
19
15
11

11l

12.9

full
Scale
I.Q.

116

100

115

118

103

118

118

121

111

110

137

118

111

116

115.1



Test Kaufmann Assessment Battery For

Sequential

Hand Number Word

Move- Recall .Order

ments
Name s
R.H. 15 13 14
D.H. 13 8 9
J.M. 9 11 o1

3T, 12 15 R

R.D 9 10 10
J.C. 9 12 11
D.B. 12 10 11
Z.B. 11 15 - 15
S.R. 13 9 12
R.G. 15 11 15
R.D. 14 10 11
M.W. 13 10 12
J.F., 12 0 13
P.B. 11 10 12
M 12 11 12
SD 2.03 2.07 1.75

Children (K-ABC)

3

Sequential
Scale Score

126
100
102
119

98
104
106
124
108
124
110
110
110

106

110.5

247.
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Test Kaufmann Assessment Battery For Children (K-~-ABC)
Simultaneous v
Gestalt Triangles Matrix Spatial Photo Simul-
Closure Analogies Memory Series taneous
Scale
Score

Name
R.H. 15 12 . 16 11 11 121
D.H. 10 11 12 9 16 111
J.M. 6 13 15 12 10 108
J.T 15 13 15 10 13 123
R.D. 12 12 12 10 10 108
J.C. 5 10 14 10 10 98
D.B. .11 13 10 11 10 106
Z.B. S 16 16 14 11 123
S.R. 15 12 10 8 12 109‘~
R.G. 9 16 15 12 15 124
R.D 13 15 11 13 11 117
M.W. 13 13 13 10 16 121
J.F. 13 11 9 9 10 102
P.B 15 11 11 9 10 108
M 11.5 12.7 12.8 10.6 11.8 112.8
SD 3.32 1.85 2.39 1.69 2.29 8.56
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; . e
Kaufmann Assessment.Battery For Children (K-ABC)

#

Achievement
Mental Arithmetic Riddles Reading Reading
Processing Decoding Compre-
Composite hension
(Full Scale)
127 116 117 118 127
107 121 124 118 134
106 125 113 102 110
125 137 138 137 132
104 108 96 ‘93 108
100 118 110 120 116
107 106 " 116 117 124
127 114 126 124 124
110 . 94 120 123 120
128 104 108 1o8 101
117 125 104 123 106
11¢ 116 119 108 121
106 124 ~ 115 98 111
.108 a 106 113 105 111
¥l3.6 115.3 115.6 113.8 L\}lG.?

9.84 11.0 29.3 J11.96 11.08‘
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Test of Language Development -

Sentence
Combining

12

15

14

17

10
-

15

12

14

11

15

13

12.8

Character-
istics

12

12
12
11
13

12

13
12

12

10.8

" Word

Order

17

" 12

10

12

10

11

10 -

11l

10.0C

250,

Intermediate (TOLD-T)

Generals

13
17
13
16
12

11

12.8

Grammatic
Comprehension

10

12
15

12 4

10

10.9

2.98  1.96 \—1_?\/
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Test of Language Development - Intermediate (TOLD-I)'

Listening
Quotient

106

94
100
121
103

.

109
105
106
94
103
97
118
109

103
105.1

7.93

Speaking
Quotient

126
130
115
132
99
102
“98-
117
111
117
98
115
98
111

112.0

11.91

Semantic

Quotient .

i15
118
5103'
124
113
106
118
112
103
103
97
118

109

115
110.7

8.14

Syntax

Quotient

-

119
113
113
130
93
104
91
113
104
117
113
115
98

102

108.9

10.75

Spoken
Language
Quotient

119
116
109-
130
101
105
103
113
104
112
97
117
103

108

109.8

8.73



D.H.

J.M.

J.T.

Raven's
Colored
Progressive
Matrices

34
33
36
33
32
23
34
29
31
35
25
33
18

24

30.0

Concept Kit -
Conservation

12
12
12.

12
12

12

o

10
12
12
12
12
12

12

11.8

" .58

252.
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APPENDIX 4B: INDIViDUAL AND POOLED RESULTS OF INTELLIGENCE

Test

AND COGNITIVE MEASURES: READING DISABLED SUBJECTS

.48

Arithmetic

10

11

10

13

WISC-R

Vocabulary - Picture

10
15
11
17
10
12

10

10

Arrangement

13
13
14
12
13
12
17

14

10

12.7

Block

Design

13
14
18
11
14
13

15

13

12.7

- Full

Scale
I.Q.

106

105

S 123

107~-
118
105
128
98
100

83

107.3

13.0



Test  Kaufmann Assessment Battery For Children (K-ABC)
Sequential

Hand Number Word Séquential

Move- Recall Order Scale Score

ments ’
Name
T.H. 7 10 10 93
P.M. 9 6 11 91
P.L. 9 7 6 83
J.P. 7 7 "8 83
N.W. 6 9 7 . q@
G.M. 7 11 7 —’g) 89

J
J.N. 7 . 6 8 gl
5
M.D. 4 10 10 87
L.C. 9 8 10 93
D.M. 6 7 15 76
M 7.1 8.1 9.2 85.
5

SD 1.6 1.8 5.

254.
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Name

TIH.

—

t\;

255.

Kaufmann Assessment Battery For Children {(K-ABC)

Gestalt
Closure

12+
12

10
12
15
13
11

11

10.9

%]
.
~1

Triahgles

Simultaneous

Matrix

Spatial

Analogies Memory

8 §
11 10
14 s
15 10
12 8-
15 13
11 12
11 12

11 10
12 9
13 8

12.5 10.1,

1.6 1.7

13
13
13

14

10
10
10

10

10.8

Photo
Series

15
10
12
.%l
14
13
15
12

10

Simul-
taneous

. Scale

Score

115
111
114
102
117
102
llS
108

94

108.3
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Test Kaufmann Assessment Battery For Children { K-ABC)
) ‘ : Vo
Achievement - j/J
Mental Arithmetic Riddles Reading Reading
Processing - Decoding Compre-
Composite hension
{Full Scale)}
Name )
T.H. 107 g8 . 99 82 73
P.M. 103 90 100 80 : 79
P;hm\_ 101 108 102 88 91
J.P. . 93 92 105 86 , 90 )
N.W. 103 119 © 130 98 96
G.M. 97 124 100 85 88
J.N. 103 121 109 85 95
. - s
M.D. * 100 86// 101 91 88
L.C. 99 ,Hﬁ 91 85 76
D.M. 85 , 75 . 91 79 79
M 99.1 : 99.7 102.8 85.9 85.5
SD 6.3 17.0 11.0 5.5 8.1
or
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Test - Test of Language Developmeﬁt‘- Intermediate (TOLD-I)

Senténce Character- Word Generals Grammatic

Combining istics . Order Comprehension
: :
Name
T.H. T 9 7 3 I 8
P-.M. 8 9 8 19 -~ 10
P.L. 6 g 8 11 9
J.P. 9 B 9 11 9
NLW. 9 13 6 12 - 10
G.M. 5 9 / 4 9 9
J.N. 15 10 15 12 9
M.D. 5 10 3 9 X 2
L.C 6 9 g 7 11
D.M. 6 11 7 9 6
M 7.8 9.9 7.0 9.7 8.3
. “ |
SD 3.0 1.7 3.5 1.6 2.6
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Test of Language Development - Intermediate {(TOLD-I)

Listening
Quotient

85
97
z
103
" 109
94
97

76

100 w

9l

. 94.6

Speaking
Quotient

79

89
98
91
74
126
72
83

83

89.2

15.6

Semantic
Quotient

85
97
79
109
112
94
106
97
88

100

96.7

10.6

Syntax
Quotient

79
91
85
94
89
74
119
59
91

76

85.7

15.8

Spoken
Language
Quotient.

79
93
90
100
98
81l
115
71
B9

85

50.1

12.4
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Raven's Concept Kit -
Colored _ Conservation
Progressive
Matrices //

30 ‘ 12

30 | 12

30 12

25 12

27 12

2 12

28 . 12

19 10

29 ©11

20 . 12
26.7 11.7

4.1 .67

Wk
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APPENDIX 5A: INDIVIDUAL AND POOLED DATA FOR DREAM VARIABLES:

NORMAL SUBJECTS

/

Recall Recall Active Visual Affect
Rate (All Rate (> 1 Self- Imagery

Dreams) Tewporal Unit) Representation

Name

R.H.  90% 90% 67% 1008 1%
D.H. 90% - 70% 22% . 100% .  33%
J.M. 88.8% ,/ 66.6% 38% 67% 38%
J.T. 90% ' 50.% 22% 88% . 11%
R.D. 80% 70.% 38% 78% 0%
J.C. 91.6% 75.% ™ 91% 88% 9%
D.B. 60% 50.% s§§ 100% 33%
Z.B.  66.6% 55.5% 83% 100% 16%
S.R. 70% * 70% - 43% 100% 0%
R.G. , 76.9% 69.2% ‘ 75% 89% 75%
R.D. 88.8% 88.8% 44% 100% 22%
M.H. 50% 33% 100% ' 100% 0%
J.F. 58.3% = 50% 67% 86% 38%
P.B. 72.7% 72.7% 57% 88% 33%

76.2% . 64.5% 58.1% - 91.7% 22.7

M
SD 14.0 : 15.6 24.5 10.2 20.7
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Temporal Setting Character Character - Global

Units Extensity Extensity Discontinuity Discontinuity
27.0 13.5 17.3 - .62 0.0
17.0 6.5 3.3 2.5 .93
15.0 8.3 14.0 .66 .33
20.0 10.0 12.0 1.1 .83
21.0 13.0 15.0 .40 .40
30.0 7.6 9.5 .96 .76

. 18.0 10.8 870 2.2 1.8
21.0 10.8 5.7 2.3 .50
21.0 14.5 15.5 .74 .25
14.0 9.0 5.5 2.5 0.0
26.0 15.5 9.5 2.5 1.0
13.0 8.5 12.0 1.0 1.0
22.0 18.5 18.6 3.5 0.0
17.0 8.7 5.7 1.2 .75
20.1 11.1 11.1 1.6 .61
4.9 3.4 4.6 .96 .51
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ﬂ:) Self Other Total ~ Word
. Density . Density Density Count -
o
Name
R.H. 3.0 10.8 13.8 : 454.5 .
D.H. 1.0 7 4.3 5.3 221.5
J.M. 2.0 11.3 13.3 207.0
3.T. 3.0 ER 110.7 269.0
R.D. 3.0 9.0 12.0 £36.5
J.C. 4.0 3.6 . 7.6 200.0
D.B. - 3.0 8.0 11.0 210.5
Z.B. 4.0 8.2 12.2 274.5
S.R. 1.0 10.8 11.8 306.0
R.G. 1.2 TV 8.6 235.5
R.D. 4.0 BTN 15.1° 379.5
M.W. 3.0 14.0 17.0 ° 108.0
J.F. 3.0 - 11.8 14.8 235.0
P.B. 2.0 7.9 9.9 - 155.5 -
M 2.7 8.9 11.6 249.5
S 1.1 2.9 a2 7.3

Note. Recall Rate (All Dreams), Recall Rate (> 1 Temporal Unit),
Active Self-Representation, Visual Imagery, and Affect
n=115 dreams. T
Temporal Units, Setting Extensity, Character Extensity,
Character Discontinuity, Global Discontinuity, Self
Density, Other Density, Total Density, and Word Count
n=56 dreams (cf. Methodology).



263.

APPENDIX 5B: INDIVIDUAL AND POOLED DATA FOR DREAM_VARIABLES:

READING DISABLED SUBJECTS }>

Recall Recall " Active Visual Affect

Rate (All Rate (> 1 Self-~ Imagery

Dreams) Temporal Unit) Representation .
Name
T.H. 90.9% 63.6% ' 100% 100% 90.0%
P.L. 90.0% 90.0% 44. 4% ~ 90.0%  22.0%
G.M. 71.4% 57.0% 80.0% 100% 20.0%
N.W. 70.0% . "~ 40.,0% 29.0% 86.0% 0.0%
J.N. 81.8% 81.?% . 4% 88.0% 33.0%
J.p.  100% 100% 70.0% 90.0%  40.0%
P.M. 83.3% 83.3% 100% 90.0% 33.0% °
L.C. 90.0% 80.0% 78. 3% 89.0% - 88.0%
M.D. 77.7% 77.7% 71.0% 100% 86.0%
D.M. B7.5% 75.0% 57.0% 100% 57.0%
M 84.3% 74.8% 67.4% 93.3% 46.9%

SD 9.3 17.1 23.6 5.8 - -31.8
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Temporal Settiﬁg Character Character ‘Global
ppits Extens}ty Extensity Discontinuity Discontinuity
Name
i
T.H. 15 13.0 f 7.0 ' 1.5 .00
P.L. 14 10.5 10.0 1.5 1.5
G.M. 9 9.0 9.0 1.0 .00
N.W. 10 5.0 6.5 2.5 1.0
J.N. 19 - 12.5 13.5 .83 | .00
J.P. 22 16.0 19.0 .42 .00
p.M. 17 - 12.2 . 8.5 .73 .40
L.C. 20 7.5 - 7.0 .70 ’ . 45
M.D. 20 10.0 8.3 1.5 .16
D.M. 11 7.5 7.0 2;3 .50
M 15.7 10.3 9.6 1.3 . .40
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Self dfher ) Total Word
- Density Density Density Count
Name
T.H. 4.0 6.3 10.3 140
P.L. 1.0 i 8.3 9.3 - 163
G.M. 4.0 ' 14.0 - 18.0 i 124
- N.W. 1.0 8.3 9.3 168
J.N. 2.6 13.2 15.2 ' 199
J.P. 4.0 4.3 8.3 188
P.M. 4.0 3.8 7.8 217
-L.C. 4.0 : 4.6 | B.6 184
M.D. 2.0 8.9 10.9 194
D.M. 3.0 7.6 10.6 96
M 2.9 7.9 10.8 167.1
Ijﬂl 1.3 3.5 3.3 37.5
" ~

Note. Recall Rate (All Dreams), Recall Rate (> 1 Temporal Unit),
Active Self-Representation, Visual Imagery, and Affect
n=88 dreams.

Temporal Units, Setting Extensity, Character Extensity,
Character Discontinuity, Global Discontifuity, Self
Density, Other Density, Total Density, gnd Word Count
n=40 dreams (cf. Methodology).

»
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APPENDIX 6A: NON-SIGNIFICANT CORRELATIONS {SPEARMAN-RANK)

BETWEEN WAKING MEASURES (AGE AND COGNITIVE TESTS) AND DREAM

RATING SCALES FOR THE NORMAL GROUP

Recall Rate Recall Rate Active Self-
(All Dreams) (> 1 Temporal Representation
’ Unit)
WISC-R
Arithmetic | - - .33 .14
Vocabulary 09 -.03 -
_ c -
Picture -.1l9 06 .47
Arrangement -
A "
. Block Design .05 .07 .48 (““
TN A
WISC-R "(Full .02 .13 -
Scale)
K-ABC
Sequential Scale
Hand Movements -.09 .16 -.26
¢
rNumber Recall .21 -.09 .44
Word Order -.28 -.07 .05
Sequential Scale -.04 .01 .18
Score .
> . . A
K-ABC
Simultaneous Scale -
A
Gestalt Closurd -.24 To-.02 -.29

Triangles ) —-.12 -.07 .15



K-ARBC

Simultaneous Scale
Matrix Analogies
Spatial Memory
Photo Series

Simultaneous
Scale Score

Mental Processing

Composite

K-ABC
Achievement Scale
Reading Decoding

Reading
Comprehension

Arithmetic

Riddles

~ TOLD-I

Sentence Combining

Characteristics

_Word Order

Generals

Spoken Language
Quotient :

267.

Recall Rate Recall Rate Active Self-

(All Dreams) {> 1 Temporal Representation
Unit)
* .
.43 .11 .17
.13 .13 -
-.09 -.29 -.41
.01 -.08 -.21
-.01 N _f04 ’ : -.;l
.31 .07 .19 “
.04 -.25 03
.21 .24 .38
: - %
-.15 ~.50 -.12
*
.01 -.38 - 22
* * )
-.45 -.47 .31
* ™~
- .42 o -.20 )
.16 -.26 -
17 -.30 -.19



- TOLD-I

Listening
Quotient,

Grammatic
Comprehension

Speaking Quotient

"Semantic
Quotient

. Syntax Quotient
Raven's Colored

Progressive
Matrices

Concept - Kit
Conservation

Age

WISC-R

Arithmetic
Vocabulary

Picture
Arrangement

t

Recall ﬁéte
(> 1 Temporal

Recall Rate
(All Dreams)

Unit)

-.31 -

*
.03 =, 45
.34 —.03
~-.20 ’ -
. *

.41 . .04
.15 -.08
.20 .28 .
.18 .19

Visual Imagery

.43
.38

.38

268,

Active Self-
Representation

37

.15

_bsl
Affect
-.10

Lo

.50



e . 269,
.s .
. Visual Imagery ) Affect
WISC-R .
Block Design | .14 L .08
~ - * R . -
WISC-R (Full _ .45 .24
: Scale) o
.8 ~ - ' S '
& KLABC _ ' _ >
" Sequential Scale ‘ ' /,
. ‘ —y
Hand Movements . -.17 ' ~.11
. * . .
Number Recall - .47 -.03
T . .
Word Order .46 o | - 13
Sequential Scale .38 | : .02
Score . ] ‘
K-ABC
Simultaneous Scale
l. v‘ "—, .
Gestalt Ciosure - .17 /" - 731 .
Q- . . ¥ E ‘
Triangles . .32 . ' —14
Matrix Analogies .07 ) _ -.03
A ’
Spatial Memory ° . .32 - -.08
Photo Series T _.43 “{"-.05
P
. éimultanequs ' o =203 - . -.01
Y  Scale Score ; ’
* “Mental Processing .14 SN .15
°  Composite = : :
- T
. +
. i
o T
. .- : -y
RO .
. . : (



K-ABC
Achievement Scale
Readihg Deceding

Reading
Comprehension

Arithmetic

Riddles

TOLD-I -

Sentence Csmbining
Characteristics
Word Orde;
Generals

Spoken Language
Quotient

Listening
Quotient

Grammatic
Comprehensign

Speaking Quotient

Semantic
Quotient

Syntax Quotient
Raven's Colored

Progressive -
Matrices

Visual Imagery - Affect
-.07 - 02
~—-45 26
-.25 30
-.23 -.04
-.31 37
.27 .26
-.35 -.16
-.48 41
-.24 23
.42 .10

.39 _ .06 -
~.38 08
-.31 .25
-.07 -.03
~.10 31

270.



Conc;Bk - Kit

Conservation

Age

* .05 & p £ :10

Visual Imagery

t.13

Affect

.20

.02

271,
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APPENDIX 6B: NON-SIGNIFICANT CORRELATIONS (SPEARMAN-RANK)

BETWEEN WAKING MEASURES (AGE AND COGNITIVE TESTS) AND DREAM

RATING SCALES FOR THE READING DISABLED GROUP

Recall Rate Recall Rate Active Self-

(All Dreams) (>1 Temporal Representation
. Unit)
WISC-~R
R
- Arithmetic i .. 12 Teeneess 0300 -.19
Vocabulary -.25 . -.24 -.54
Picture -.27 .18 -.52
Arrangement
Block Design - -.15 .21 -.32
. [ ]
WISC-R (Full .04 ’ .26 -.33
_Scale)
K-ABC .
Sequential Scale
* *
Hand Movements : .45 .55 .37
Number Recall -2 - .13
word Order .21 . .01 . .39,
/ . .
-ugzggzhtial Scale .18 v -.14 -
oTTECE0TE :
K—AB? ‘ .
Simultaneous Scale
. ’ 'f )
* Gestalt £losure -.31 -.12 - S =.29

Triangles .02 19 .46



K-ABC

Simultaneous Scale
Matrix Analogies
Spatial Memory
Photo Series

Simultaneous
Scale Score

- Mental Processing

Composite

K<=ABC
Achievement Scale

Reading Decoding:>

Reading '
omprehension

~
f

Arithpetic

Riddles
TOLD~I

Sentence Combining
Characteristics

i
Word Order

Generals

Spoken Language
Quotient

Recall Rate
(> 1 Temporal

Recall Rate
(A1l Dreams)

Unit)

*

- -.55

-.27 C-.36

-.24 -.07

-.13 -.14

~.31 ) -.02
* X

~.45 ' .10

% 1

.29 .47

.28 .33

.24 , .17

~.29 ' -.03

*

.25 .52

-.11 .21

.05 .47

273,

Active Self-
Representation

.45

" .37

-.04

-.17

-.18



TOLD-T
Listening
Quotient

Grammatic
Comprehension

Speaking Quotient

Semantic
Quotient

Syntax Quotient
Raven's Colored

Progressive
Matrices

. Concept - Kit

Conservation

Age

WISC-R

Arithmetic
Vocabulary

Picture ¢
- Arrangement

(g

Recall Rate
(All Dreams)

-.03
-.07

.17

.31

.27

_019

.24

Visual Imagery.

-.24

-.35

Recall Rate
(> 1 Temporal
Unit)

.19

k3

«55

-.07

.14

-.05

.21

Active Self-

274,

Representation

.02

17

.13

.28

Affect

-.44
-.48

-.21



. - 275.

Visual Imagery . Affect
WISC-R
Block Design -.53 | -.16
WISC-R (Full S S -.39
Scale)
K-ABC
Sequential Scale .

o
Hand Movements -.43 .35
<
Number Recall - .18 .18
Word Order .53 _ . .29
Sequential Scale .18 . .47
Score
K-ARBC
Simultaneous Scale
Gestalt Closure .25 -.17
Triangles . —~.48 .04
Matrix Analogies -.06 | -.43°
Spatial Memory -.30 .24
\ -
Photo Series * . .0 T .32
. AN _
Simultaneous - =.18 ~.28
Scale Score
: )

Mental Processing -.06 ' -.03

Composite

-



K-ABC
Achievement Scale
Reading Decoding

'Reading
Comprehension

Arithmetic

Riddles
TOLD-I

Sentence Combining

Characteristics

Word Order

{

Generals \\/?
Speoken Language
Quotient

Listening
Quotient

Grammatic
Comprehension

Speaking Quotient

Semantic
Quotient

Syntax Quotient

Raven's Colored
Progressive
Matrices

]
1
'

Visual Imagery

.13

-.29

.18
.24
-.12
-.18

.=.06

.01

-.06

.52
.06

~.41

Affect

-.25

\-.49

-.61

%19

l37

276,



Concept - Kit
Conservation

Age

* .05(_9(.i0

Visual Imagery

.27

.10

277.

Affect

-.45

-.03



278.

APPENDIX 7A: NON-SIGNIFICANT CORRELATIONS (PEARSON-PRODUCT-

MOMENT)} BETWEEN WAKING MEASURES (AGE AND COGNITIVE TESTS},

DREAM TEMPCORAL SEQUENCE AND UNIT COMPOSITION VARIABLES FOR

NORMAL GROUP

Temporal Setting Character Character
Units Extensity Extensity Discontinuity
WISC-R

* *

Arithmetic .35 .08 .45 -.56
Vocabulary - .23 .16 11
Picture -.09 © .10 -.03 .20

Arrangement :
Blocl@esign .15 .08 -.29 .22
WISC-R (Fulljy .35 .22 ~.04 .12
Scale) '
K-ABC
Sequential Scale
Hand Movements -.08 , .24 . -.11 ‘ . 35
Number Recall _ .28 -.06 .01 -.15
"Word Order -.01 .22 .05 .22
Sequential Scale B 10 .16 -.04 .18
Score :

K-ABC
Simultaneous Scale ™\

Gestalt CloMre .02 .49 .42 : -.07

Triangles -.28 .04 -.38 .29



| ' ‘:> 279.

Temporal Setting Character - Character
Units Extensity Extensity Discontinuity
K-ABC ,
Simultaneous Scale
. - »* i
Matrix Analogies .02 ~.45 -.17 T -.34
* Spatial Memory .05 . —-.04 -.35 .22
. *

Photo Series -.52 ~.42 -.43 .13
Simultaneous -.27 -.09 -.23 .02
Scale Score .

Mental Processing -.11 .03 -.15 .10
Composite

K—-ABC )

Achievement Scale

Reading Decoding - .33 -.12 ~.31 Lol
Reading .04 -.27 - -.18 -.02
Comprehension

Arithmetic .18 -.03 .07 .15
Riddies -.15 -.22 -.13 + .05
TOLD-T

. . . *
Sentence Combining - - -.49 -.04
Characteristics .12 .08 .18 -.06
Word Order .27 -.04 .16 -.21
*

Generals -.48 - - -.27 . ~.16
Spoken Language -.26 -.44 -.10 ~.21

Quotient ' e



TOLD-I
Listening
Quotierit

Grammatic
Comprehension

Speaking Quotient

Semantic
Quotient

syhtax Quotient

Raven's Colored
Progressive -
M@trices

Concept - Kit
Conservation

Age

WL SC-R
y
Arithmetic

Vocabulary

Picture
Arrangement

280.

Temporal Setting Character | Character
Units Extensity Extensity Discontinuity ¢
-.06 -.11. .17 -.11
-.20 ~-.24 05 -.09
*
-.27 -.47 -.21 -.20
-.27 -.34 -.06 -.17
-.09 -.28 -.15 -.09
4
-.50 -.45 ~.17 -. 42
*
.01 -.22 -.37 .03
-
*
-.23 .12 .25 -.47
Global Self Other Total
Discontinuity Density Density Density
-.04 - .31 06 .23
.02 - -.03 .15
- *
.08 15+ — .44 .45



-

WISC-R

Block Design
WISC-R (Full
Scale)

K-ABC

Sequential Scale
Hand Movements

. Number Recall

Nord Order

Sequential Scale

Score

K-~-ABC

Simultaneous Scale

Gestalt Closure
Triangleél

" Matrix Analqgies
Spatial Memory
Photo Series

Simultaneous
Scale Score

Mental Processing

Composite

Self‘

Global
Discontinuity Density
-
S
*.‘ *
.49 .51
.31 -
-.11 =.26
. *
-.16 .52
* .
-.52 211
- 7.36 W17
-.03 4 ' -.11
-.03 .13
-.29 . .16
x
.04 : .48
- *
.05 -.46
-.13 .01
T-.24 .08
5
Qy\/\

RS

Other
Density

.20

.29

.24

.23

.14

.45

.22

.07
i ] 04_

.24

.22

281.

Total
Density

.35

.47

.09
.07
.19

.13

.32

.21
.23

19

.18



K-ABC
Achievement Scalé

.’

Reading Decoding. -

Reading .
Comprehension

Arithmetic
‘Riddles

Toﬁnjinf
'

. Sentence Combining

Charéctgriqtics
.Word Order
Generals

-

Spokenrbanguage

Quotient
Listening
Quotient
Grammatic .
Comprehension

Speaking Quotient
'Semantic
Quotient

Syntax Quotient
Raven's Colored

Progressive
.Matrices

‘ -

Global’

Discontinuity

.32
‘ .34' -

.08

. ‘26

.34
.13
-.07
- <21
-.06

-.18

.33
-.20

.08

" self
Density

~.18

.41

09 s

-.12

- .59

-.14

.48

_.39

~-.01

-.40

*

Other
Density

-.29

_021

.01

. -.09

<10

.14

.04

.04

282,

Toﬁal

Densit
gastty

'\m/
-.27

_.23

.22

-.15

-.17
.27

-.07

-.49

"'013.
.30

.15

-.16"
.03

-.07




. - . : 283.
‘ v
Global - Self Other Total
Discontinuity Density Density Density

‘Concept - Kit -.26 -.38 12 .05
Conservation
!
»
- . i -
Age ( . W -.347 . - .21 .01
R,

f‘f



284,

#

.. APPENDIX 7B: NON-SIGNIFICANT‘CORRELATIONS (PEARSON~-PRODUCT~

JEN— .

MOMENT) BETWEEN WAKING MEASURES (AGE AND COGNITIVE TESTS},

DREAM TEMPORAL SEQUENCE AND UNIT COMPOSITION VARIABLES FOR

Tel T READING DISABLED GROUP
TemporalC%Setting Character Character
Units Extensity Extensity Discontinuity
. ——WISC-R
|
*
Arithmetic .20 .30 .56 -.34
Vocabulary -.22 -.29 .06 .31
Picture .14 .37 .31 T -.07
Arrangement \
Block Design -.086 .10 .07 -.23
WISC-R (Full ' .06 .20 .33 -.17
Scale)
K-ABC - ,
Sequential Scale \
Hand Movements .07 .16 .05 -.48
Number Recall -.37 -.30 -.41 : +25
Word Order .02 -.12 -.34 .23
Sequential Scale .21 .12 ~-.30 -.45
Score
K-ABC
———e-Simultaneous Scale
Gestalt Closure .24 -.12 -.31 .25

Triangles : -.36 -.37 -.21 .43



K-ABC
Simultaneous Scale

Matrix Analogies
Spatial Memory
Photo Series

Simultaneous
Scale Score

Mental Processing
Composite

-

K-ABC )
Achievement Scale

~ Readipg Decoding

Reading
Comprehension

Arithmetic

Riddles
TOLD-I

Sentence Combining
Characteristics
Word Order }
Generals

Spoken.Language
Quotient

f/

Temporal

Units

"045

.49
-.04

.04

.12

-.10

~.08

.27
-.06
.34
.Oé

.21

Setting

Character

ar

285.

b
Character

Extensity Extensity Discontinuity

~-.38"

.18

.13

.13

-.41

"'c06

-.18

-.20

.39
-.27
.30
.27

.22

.51
.09

_'t03

-.19

-.04

.44

.13

.10

.44
.31
.56
.58

.55

.36

.11

-.07

- 34

.33

-.35

.01

-.26

™



2867

'Temporal Setting Character Character
Units’ Extensity Extensity Discontinuity
* | » . \\
TOLD-I ‘
»
LListening ~ - -.12 -.16 . .26 -.09
Quotient :
Grammatic -.10 -.01 .11 ~.32
Comprehension )
{ *
Speaking Quotient .33 7 370 F .55 -.31
Semantic ‘ .06 —-.02 e .38 .10
Quotient = .
t

Syntax Quotient .29 .29 .47 -.39
Raven's Colored -.11 ‘ .16 ' ~-.02 -.38
Progressive . . Y -
Matrices '~

|5}
Concept - Kit -.33 .31 : .23 .30
Conservation : -
Age .39 . .42 .39 - ‘

Global Self » Other Total

Discontinuity Density Density Density

WISC-R ‘

AJ}thmetic ' -.03 -.22 .33 .25
Vo;;bﬁlagy/ - i - .16 11
Picture -.04 -.52 . .49 .30
Arrangement : : -



5 \‘ A\
Yy T
Global Self. Other ___ Total
; Discontinuity  Density Density Density
- ‘ \"'-I"ﬁ_"“-.v )
WISC-R —
. \-\,.\“
Block Design .46 | \\j\?Tsi“\;w‘-f.lS .03
‘ " . CT T
. WISC-R (Full .28 -.51 .35 .16
Scale)
— ) A ",
K-ABC T
Sequential Scale
Hand Movements .32 .27 -.34 -.24
Number Recall -.23, .10 .32 .36
Word Order -.24 .37 -.37 -.26
Sequential Scale -.27 e .54 -.29 -.12
Score : '
K—ABC
Simultaneous Scale
1
Gestalt Closure .05 -.42 .02 -.18
Triangles . - -.50 -.32 77 ~.50
. _ . *
~ Matrix Analogies .10 -.49 - .57
Spatial Memory -.09 .32 -.41 -.34
Photo Series -.16 -.28 .48 .35
Simultanpeous .23 -.51 .18 -.05
Scale Score
Mental Processing .05 b -.18 .05 -.07

Composite

!

~ 287. . . .



. Global _
Discontinuity

K-ABC :
Achievement Scale

Reading ﬁecoding :59
- Reading - .25

Comprehension

Arifhmetic .13

Riddles .27.

TOLD-T

Sentence Combining -.26

Characteristic; .20
Word Order : .02
Generals . .24
Spoken Language .05
Quotient
Listening «29
Quotient
Grammatic .21
Comprehension
" Speaking Quotient -.06 -
» Semantic -.28
“Quotient
Syntax Quotient -.03
Raven's Colored .16
Progressive

Matrices

] Self

Density

_-37

~-.40

.21

"—-.06

.18

~ Other
Density

.21

.54

22

.18

.14
.29

.09

-.17

.13

.10
.05

'—003

f//ﬁ

288.

Total
Density’

.35

.62

.01

.10

.09
.11

.04

.05

.08

.03

.02



e

' L — Global

Discontinuity
Concept - Kit -.03
Conservation

* .05 L p 4.10

L Y

Self
Density

-.30
<

f]
Other
Density

.34

-005

. 289

‘Total
Density

~

.22

.23
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]

APPENDIX 8a: CORRELATIONS (SPEARMEN—RANK)#ﬁﬁTWEEN*GOGNITIVE

TEST MEASURES AND DREAM VARIABLES USING RAW SCORE DATA IN

WISC-R

Arithmetic

Vocabulary

Picture
Arrangement

Block Design
K-~-ABC
Sequential
Hand Movements
Number Recall
Word Order

K-ABC
Simultaneous

Grammatic
Comprehension
Triangles
Matrices

Spatial Memory

NORMAL CHILDREN

Recall
Rate (All
Dreams )

.42
:02

-.30

.21

.06
.26

-.33

-.30

“—..ll
.38

-.12

Recall
Rate (>1
Temporal
Unit)

.27

-.04

.02

.01

.10
.02

-.24

-.14

-.04

-.29

Active
Participa-
tion

-.22
.46
.24

.13

-.46

.32

~-.42

.15
-.02

.12

visual
Imagery

.14
.32

.31

-.14

-.31
* ok

.48

A6~ -

07

.25
-.J07

.11

Affect

.08
.17

.55

.03

-.10

.05

.38

.24

.04
.01

"'004



Recall Recall

Rate (All Rate (D1
Dreams) Temporal
Unit)

%
K-ABC
Simultaneous
Photo Series -.01 ~.21
K~ABC -
Achievement
Reading Decoding .1;l -.03
Reading : -.07 -.33
Comprehension
Arithmetic .32 .14
Riddles -.04 -.37
TOLD-I -
Sentence .10 -.30
Combining
‘Characteristics -.31 ~-.34

. *

Word Order ° .55 .19
Generals .23 -.07
Grammatic .26 -.12
Completion
* p L.05

#%_,05 &L p £.10

291.
Active - Visual ‘Afféét

Participa- Imagery

tion !
-.15 -.42 C=.11
-.11 -.24 16
-.17 -.45 .42
.07 - -.28 -.21
-.34 -.38 42

N ,

o

\
-.25 -.38 29
.28 17 .29
-.29 -.38 -.08
x

-.56 ~-.42 38
.07 .31 .07



292.

L]
'

APPENDIX Bb:lCORRELATIONS (SPEARMAN- RANK) BETWEEN COGNITIVE
u:\; ’
TEST MEASURES AND' DREAM VARIABLES USING RAW SCORE DATA IN

'

READING DISABLED CHILDREN

i }

-

s

Recall Recall Active Visual Affect
Rate (All Rate (1 Participa- Imagery
Dreams) Temporal tion :
Unit)
. I
WISC-R -
TN : ‘

Arithmetic .38 .46 .06 -.23 -.21
~Vocabulary " W13 .32 -.45 -.47 -.39

Picture -.03 .09 .38 -.29 -.11

Arrangement

Block Design .21 .32 .01 T -.41 -.04

K-ABC

Sequential

Hand Movements .47 ".62 .33 .42 .23
~~Number Recall -.30 -.52 .39 .37 <11

£

Word Order .51 .39 .61 ' .36 .29

K-ABC

Simultaneous

Grammatic .14 .18 -.14 .24 . .13

Comprehension

Triangles .05 .07 -.44 -.54 .11

Matrices o -.27 -.32 -.30 -.12 -.39

* *

Spatial Memory .81 .74 .42 -.35 .33

A



K~ABC
Simultaneous

Photo Series

K-ABC
Achievement
Reading Decoding

Reading
Comprehension

Arithmetic

Riddles

TOLD-I

Sentence
Combining
Characteristics
Word Order
Genefals

Grammatic
Completion

* p £ .05

x% 05 4_2_4.10

Recall Recall
Rate {All Rate (31
Dreams) Temporal
Unit)
.lo "009
-.12 "\ .17
-.19 .18
-.10 .07
-.11 -.08
.60 ' .31
-.11 .04,
.31 .66
-.20 .07
.20 .24
\

Active
Participa-
tion

.17

.11

--27

--117.

.48

Vvisual

Imagery

.01

293«

Affect

-.37

-.30

-«73

-028

W12
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APPENQE; 9a: CORRELATIONS (PEARSON-PRODUCT-MOMENT) BETWEEN

COGNITIVE TEST MEASURES' AND DREAM VARIABLES USING RAW SCORE

) DATA IN NORMAL CHILDREN -
. . —
~ Temporal Setting Character "Character
Units Extensity Extensity Discontinuity
&
WISC-R
. * % *
Arithmetic ' .14 ' .06 .49 ~-.66 -7
Vocabisq .44 .17 .33 ~.19
' Picture \ .19 10 © .08 - .07
Arrangement \\ '
Biock Design \ .01 -.0% -.25 .08
- K-ABC s
Sequential ﬂ
. D o s ietn
Hand Movements k\"33‘ .15 -.21 .35
- 5 . = .
Number Recall .24 -;03 .05 —e L7
Word Order ~.34 Y -.01 .16~
K-ABC ~
j Simultaneous .
%
Grammatic -.37 .33 .13 .10
Comprehension
Triangles -.27 . . .07 -.13 .01
‘Matrices . -.20 -.62 -.30 . -.37
Spatial Memory -.38 ©~.14 -.31 ° .16

Photo Series ~-.32 -,23 -.54 - .30



.

K-ABC
Achievement
Reading Decoding

Réading
Comprehension

Arithmetic
Riddles

TOLD-I

Sentence
Combining
Characteristics
Word Order

Generals

Grammatic
Completion

Tehporal
Units

.16

--08

-.02

-.23 -~

-.38

.14
.07
~.26

-.11

Setting .

Character

295.

Character

Extensity Extensity Discontinuity

-.16

-.19

~-.13

.""o22

-.52

.02

-.25

—017

-.18

-.01

.16

.18

.13

.19

.21

.16

.13

.14

.08
.20
.25

.10



WISC-R

Arifhmetic
Vocapulary

Picture
Arrangement

Block Design
K-ABC
Sequential
Hand Movements
Number Recall
Word Order

K-ABC
Simultaneous

Grammatic
Comprehension
Triangles
Matrices
Spatial Memory

Photo Series

Global

-.16

.36

-.04

~. 38

.14

-.07
-.24
.16

.22

7 Self
Discontinuity Density

-.08
.31

-.08

.19

-.49

.39

* %

.05

-.09

.04

Cther
Density

.21
.11

.54

.24

.24

™

.35

.38

.41
=.20
.18

.05

" 296.
Total Word
Density Count

L 4

.23 .38
.
.19 .58
x* %
.48 .21
.29 .29
.01 .28
.06 .40
.22 -.01
.20 -.03
.37 .39
-.18 .01
.23 -.07
-.01 .05



-

K-aABC
Achievement
Reading Decoding

Reading
Comprehension

Arithmetic

Riddles
TOLD-T

Sentence
Combining

Characteristics

Word Order
Generals

Grammatic
Completion

* p £.05

#% .05 L p £..10
i

Global

Self

Discontinuity Density

17

.20

-.09

-.0L .

.10

.31
-.60
.09

-.11

-.12

-.25.

.46

.09

* %

Cther Total

297.

Word

Density Density Count '

-.14 -.20
04 -.05
.12 17
.03 ~.11

_-06 _016
.02 .17

-.17 -.25

—-08 _021
.16 .21

.52

.29

.29

17

.09

.11
25
.27

.10
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APPENDIX 9b: CORRELATIONS (PEARSON-PRODUCT-MOMENT) BETWEEN

COGNITIVE TEST MEASURES AND DREAM VARIABLES USING RAW SCORE

o T ———

'DATA IN READING DISABLED CHILDREN : r
Temporal Setting Character Cﬁaracter
Units Extensity Extensity Discontinuity

/

WISC-R

i
Arithmetic .20 .30, ) .56 -.34
Vocabulary -.22 ' . -.29 .06 .31
Picture .14 .37 .31 -.07
Arrangement i
Block Design ~.06 _ .10 ' .07 -.23
K-ARC
Sequential N
Hand Movements .08 .16 .05 -.48
Number Recall -.37 -.30 -.41 .25
Word order .02 -.12 -.34 .23
K-ABC
Simultaneous
Grammatic .24 C-.12 !f”f -.31 .25
Comprehension
Triangles -.36 -.37 -.21 .43
Matrices ~.45 -.38 -.21 .27
Spatial Memory .49 .82 .51 -.65
Photo Series. - —-04 ' .18 .09 -.04



K-ABC
Achievement
Reading Decoding

'Reading \
Comprehension

Arithmetic
Riddles

TOLD-1I

Sentence
Combining
Characteristics
Word Order

Generals

Grammatic
Completion

\
299,
Temporal Setting Character bharacter
Units Extensity ' Extensity Discontinuity

-0 -.41 -.04 .36
-.08 -.06 .44 .11
-.33 -.18 .13 ~.07
~.23 ~.20 .10 - '{f
.27 C 37 .44 -.20
-.06 .27 .31 33
.34 .29 ~-.35
.02 .27 .01
~.10 -.01 -.32




WISC-R

Arithmetic

Vocabulary

Picture

Arrangemen

Block Desi

K-ABC

Sequential

Hand Movements

.

gn

Number Recall

Word Order

K-ABC

Simultaneous

‘Grammatie:
Comprehension

Triangles

Matrices

Spatial Memory

Photo Series

-

Global

Self

Other

Total

390.

Word

Discontinuity Density Density Density Count

-.03
.69

.04

.46

.32
-.23

-.24

.05

.89
.10
-.09

-.16

-.22

=77

-052

-.32

.28
.10

.37

-.42

-.50

-.49

.33
.16

.49

.15

.02

-.32
.72
-.41

.48

.25
-.11

.30

.03

.57

~.34

.35

.27
.26

.43

.36

.21
e 40 .'""

-.30

.38

.05
.02%
.44

.21



301.

Global ) Self Other Total Word
Discontinuity Density Density Density Count
K-ABC
Achievement
Reading Decoding: .39 -.69 .21 -.03 .24
Reading .25 -.70 .54 .35 .24
Comprehension
i [+]
Arithmetic .14 -.37 .70 .62 .10
Riddles .27 -.60 .22 .0l .26
TOLD-1I
Sentence ~.26 -.15 .18 .10 .38
Combining
Characteristics .20 -.40 T -.01 -.11 .06
Word Order .02 -.20 .14 .09 .40
*k b
Generals .24 -.57 .29 .11 .33
Grammatic .21 21 ~-.18 -.09 .16
Completion
* p £ .05 b

*#% .05 L p { .10



I
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APPENDIX 10A: NON-SIGNIFICANT CORRELATIONS (PEARSON-PRODUCT-

MOMENT) BETWEEN WAKING MEASURES (AGE AND COGNITIVE TESTS) AND .

FAKING NARRATIVE REPORTS FdR THE NORMAL GROUP

Imaginative Narratives

Word Temporal SeEting, Character
Count yﬁits Extensity  Extensity
\,

WISC-R
Arithmetic .46 .21 .38 .38
Vocabulary .39 -.35 -.24 -.47
Picture -.63 .01 .45 -.28
Arrangement

. Block Design -.18 -.17 -.17 ~.27
WISC-R (Full -.26 ~.25 -.26 -.36
Scale)
K-ABC
Sequential Scale
Hand Movements -.08 | ;.05 -.05 -.12

] Number Recall - .41 -.25 -.11 -.53

/ Word Order -.11 -.18 -.52 -

¥ .

Sequential Scale .16 -.23 -.29 -.64
Score
K-ABC a
Simultaneous Scale .
Gestalt Closure .15 -.25. .33 .38

" Triangles ‘ -.10 -.16 -2 27 -.62

\\‘\ng _ 302.

%Y



Word
Count
K—-ABC
Simultaneous Scale
Matrix Analogies .29
Spatial Memory = -.27
Photo Series -
" Simultaneous .28
Scale Score
Mental Processing .24
Composite
K-ABC :
Achievement Scale
Reading Decoding .44
Reading .45
Comprehension
Arithmetic .53
Riddles -
TOLD-I
Sentence Combining .48
Characteristics -.17
' >
Word Order .32
Generals - . .64
Spoken Language .66

Quotient

Imaginative Narratives

Temporal  Setting
Units Extensity
‘05 -.ll
-.14 -.54

*
.09 .59
-.21 -.03
-.23 -.30
-.24 .44
.28 T .36
.13 .17
-.17 42
~.27 - 45
- -.26
.30 -.13
-.10 =
-.12 .30

Character
Extensity

-.53

.22

.05

.40

303.



ko4,

Imaginative Narratives

Word Temporali. Setting Character
Count Units Extensity  Extensity
TOLD~I
 Listening , " .51 -.42 .10 -.05
Quotient
Grammatic - - .24 .44 .25
Comprehension
Speaking Quotient .59 .05 .32 -.07
Semantic .29 -.56 . .25 .05 77
Quotient v
Syntax Quotient .64 .18 .16 -.19
Ravén's Colored .31 W17 .47 .04
Progressive '
Matrices
Concept - Kit .35 .49 T .37 .64
Conservation '
Age .40 .61 .43 .25
» Imaginative Narratives
. e )
Character -Global Self Other
Discontinuity Discontinuity Density Density
WISC-R !
Arithmetic -.30 .78
Vocabulary -.10 -.35




Imaginative Narratives

Character Global Self

Discontinuity Discontinuity Density

WISC-R
Picture
Arrangement
Block Design
WISC-R (Full
Scale)

K-ABC

Sequential Scale
Hand Movements
Number Recall
Word Order
Sequentiél Scale

Score

K~ABC
Simultaneous _Scale

Gestalt;é}osure
Triangles

Matrix Analogies
Spatial Memory

Photo Series

" Simultaneous
Scale Score

-.43 ~.62 .20
-.32 -.48 .23
.43 ~.56" .17
.17 .44 ~.57
~.09 -.12 .23
-.30 .31 ~.08
-.08 .23 .14
.15 .51 -
-.52 -.57 -
.19 .23 .27
-.39 ~.64 - .63
.15 .27 -.07
-.08 .01 -.02

305.

» Other
Density

.10

", 05
.04

.20

-.37
.36

-.25



Character
Discontinuity

K-ABC
Simultaneous Scale

Mental Processing

Composite
..J*'*'—‘\-..,

K-ABC
Achievement Scale

Reading Decoding

Reading
Comprehension

Arithmetic

Riddles
TOLD-TI

Sentence Combining
Characteristics
Word Order
Generals

Spoken Language
Quotient

Listening
Quotient

Grammatic
Comprehension

-.01

.32

.01

.11

.0S
-.17

~30

.54

.35
.08

.29

Imagi,étive Narratives

lobal

.01

-.09

.19

-.04

.20

.01

.39

.08

.12

.09

.13

Self

iscontinuity Density

"';02

.14

.05

.06

- .12

.43
-.23
-.39
-.10

-.06

.17

306.

Other
Density:

.08

.18

.15

.10

.23

.08 ¢

.40



Character
Discontinuity Distontinuity Density

Word Count

TOLD-I
' Speaking Quotient .41
Semantic ’ .23
Quotient
Syntax Quotient .20
Raven's Colored .65
Progressive
Matrices
Concept - Kit . .55
Conservation
Age _ -
WISC-R
Arithmetic . -.12
Vocabulary C-.22
Picture -.27
Arrangement
Block Design -.40
WISC-R (Full -.41

"Scale)

_/ )
Imaginative Narratives

Globai Self

.09 ~-.09

.05 -.16
-.01 ~.02
-.27 - 43

42 -.65
.30 -.21

Perscnal Narratives

Temporal Units

.27

-.13

-.30

- -.28

307.

Other
Density

.20

.35

.17

.53



) " - 308.

Personal Narratives

- Word Count Temporal Units '.\\\\\

bt -

K-ABC ' |
Sequential Scale : _

7

Hand Movements -.07 —_— ~,18
Number Recall -.14 _ : -.13
Word Order -.10 —.317 o
Sequential Scale -.14 -.27
Score .

§
K-ABC

Simultaneous Scale

Gestalt Closure .24 . .28

i
Triangles -.47 ~.586
Matrix Analogies -.17 o=.17
Spatial Memory -.39 -.42
Photo Series -.25 f:25 .
Simultaneous Scale -.27 -.29 3
Score
Mental.Processing -.23 -.30
Composite ,
K-ABC

Achievement Scale

Reading Decoding -.11 -.20

Reading .35 .14
Comprehension



- Word Count —

K-ABC
Achievement Scale

Arithmetic L -.49
Riddles .11
TOLD-~I

Sentence Combining .17
Characteristics - .57
Word_Q;der -.31

Generals .48

Spoken Language ( .13

Quotient (/ﬂ
Listening .25

Quotient
Grammatic o -.26
Comprehension
Speaking Quotieﬁt .03
Semantic -
Quotient

)
Synt%f,Quotient -.43
Raven's Coloreé;7 .23
Progressive
Matrices
Concept - Kit - -.10

Conservation

Temporal Units

309.

—t

" Personal WNarratives

.13

.06

.20

.53

.49 .

. .21

.19



Age

* .05 C P <

.10

‘Personal Narratives’

Word Count Temporal Units

_004 "'-07

310.



311.

APPENDIX 10B: NON-SIGNIPICANT CORRELATIONS (PEARSON-PRODUCT-

MOMENT) BETWEEN WAKING MEASURES (AGE AND COGNITIVE TESTS) AND

WAKING NARRATIVE REPORTS FOR THE READING DISABLED GROUP

Word

Count

WISC-R

Arithmetic .46

Vocabulary © .76

Picture - .09

_ Arrangement
Block Design .23“\
... — \V/

WISC-R (Full .29

Scale)

K-ABC

Sequential Scale

Hand .Movements -.18

Number Recall
Word ' Order
Sequential Scale

Score -’

K-ABC
Simultaneocus Scale

[

Gestalt Closure .43

Triangles .75

Imaginative Narratives

Temporal

Units

.18
.24

.59

.35

-.09

.53

.49

Setting
Extensity

_037

-.41

~-.55

.20

.65

.33

.20

.36

Y

Character
Extensity

"'c03
-.45

-.53

.34 -



./-

Imaginative Narratives

(4
Word  ~ “Temporal Setting
Count Units Extensity

b Y .

K-ABC

Simultaneous Scale

Matrix Analogies .38 .35 -.27

Spatial Memory -.27 .12 -.16

Photo Series .23 .53 -.57

Simultanecus .55 - -.19

Scale Score

Mental Processing .42 .58 -.04

Composite

K-aABC

Achievement Scale

Reading Decoding .74 .49 -.41

Reading .36 v, 25 - ‘

Comprehension

Arithmetic .14 .32 ~.50

Riddles -.06 .56 -.25

TOLD-I ,

Sentence Combining .14 .56 -.33

Characteristics .60 .46 ~.19

Word Order -.12 .44 ~.35

Generals .35 .18 -.56

Spoken Language .22 .69 -.40

Quotient

‘Character
Extensity

*-.62
.09
~.45

-.69

-.23

-‘]-8

-.54

-.24

.52
-.01
-.14

-.01

312.



P
N
TOLD-T
' Listening
Quotient
© Grammatic
Comprehepsion

Speaking Quotient

Semantic
Quotient

Syntax Quotient

Raven's Colored
Progressive
Matrices

Concept - Kit
Conservation

Age

WISC-R

Arithmetic

Vocabulary

313.

Imaginative Narratives

Word Temporal

Setting Character
Count Units Extensity - Extensity
.74 .68 -.18 - .12
.40 .49 -.05 -.44
.06 .55 -.28 -.08
.35 .26 » =.05 .46
.09 .59 -.35 -.10
.06 .25 -.06 ) -.71
.15 .44 -.33 -.36
.35 -.59 .11 .18
Imaginative Narratives
Character Global Self Other
Discontinuity Discontinuity Density Density
{‘
-.11 .03 -.28 .11
.20 " .09 .12 -.20



Character
-\

WISC-R
Picture .15
Arrangement
Block Design .61
WISC-R (Full .30
Scale)
K-ABC

Sequential Scale

Hand Movements .64

Number Recall .35
Word Order —.49°
Sequential Scale .08
Score
K-ABC

simultaneous Scale

Gestalt Closure -.26
Triangles .19
Matrix Analogies .33
Spatial Memory .45
Photo Series .32
Simultaneous | .35

Scale Score

;maginative Narratives

Global. Sel

t

Discontinuity Discontipuity Density

-.17 -.59

-.10 -.31

-.05 -.39

-.45 -.27

-.20 .17

-.03 .19

.35 -.62

-.15 -.30

.22 .43

-.31 -.30

.49 -.31

AN -:10 -.47
.05 -

.44

314.

Other
Density

.08

-.02

.06

.61
-.28

.5%

-.32
-.64
.49
-.05
.46

F-.02



315.
Imagipative Narratives
Character . Global Self Other
pDiscontipuity Discontinuity Density Denzify

K-ABT .
Simultaneous Scale

Mental Drocessing .64 ' .13 -.61 .22
Composite
v

» K—-ABC
Achievement Scale

Reading Decoding .12 .16 .14 .05

Reading -.02 -.06 -.10 .15

Comprehension -

Arithmetic .42 -.29 -.36 .54

Riddles : .10 .32 -.16 .16
<

TOLD~I

Sentence Combining -.31 .10 -.60 .10

Characteristics ~ -.55 .29 -.11

Word Order . =.39 -.45 -.18
(..,:-._b,- .

Generals —-.13 .%9 -.30 -.20

Spoken Language -.30 .21 ’ -.52 -.01

Quotient

Listening .05 .68 ) -.17 .16

Quotient :

Grammatic .73 .49 -.61 .39

Comprehension



TOLD-I

Speaking Quotient

Semantic
Quotient

Syntax Quotient
Raven's Colored

Progressive
Matrices

Concept - Kit
Congervation

¥

Age

WISC-R

Arithmetic
Vocabulary

Picture
Arrangement

Block Design

WISC-R (Full
Scale)

Imaginative Narratives

Character
Discontinuity Discontinuity Density.
. -

Global Self

-.27 .11 ~.58
—.42 .50 -.29
-.20 .12 -.62
- .04 . —.56
.68 .34 -.59
.18 .01 -.57
—
Pe;gsPal Narratlvgg
Word Count Temporal Units
.15 .18
-.32 .24
-.28 -.30
-.42 - -.34
~-.23 -.09

316.

Other
Density

-.06

.33

.03

.31

.42

.36



K-ABC

Sequential Scale
Hand Movements
Number Recall
Word Qrder
Sequential Scale

Score

K-ABC

Simultaneous Scale
Gestalt'Closure
Triangles

Matrix Analogies
Spatial Memory
Photo_Series

Simultaneous Scale
Score

Mental Processing

Composite

K-ABC
Achievement- Scale
Reading Decoding

Reading
Comprehension

Word Count

-.09
.03

.08

.46

-.13

-.06

Perscnal Narratives

.25

Temporal Units

.49

13

07

.07

45

317.



K—ABCb
Achievement Scale
Arithmetic

Riddles
TOLD-I

Sentence Combining
Characteristics
Word Order
Generals‘

Spoken Language
Quotient

Listening
Quotient

Grammatic
Comprehension

Speaking Quotient

Semantic
Quotient

Syntax Quotient
Raven's Colored

Progressive
Matrices

Concept -~ Kit
Conservation

318.

Personal Narratives

Word Count Temporal Units
o
~.32 : ~.12
-.06 . .56
.11 .48
.39 -
.06 -.16
.06 .18
.17 . .21
.35 -
.06 .23
.09 -.01
.51 -
.11 .03
-.27 _ _ -.32
.13 .12



319.

Personal Narratives

Word Count Temporal Units

Age .35 -.38



320.

APPENDIX 11: TEMPORAL SEQUENCE AND UNIT COMPOSITION VARIABLES-

COMPARISON OF NORMAL, READING DISABLED, AND ADULTS

Normal
., =56
Dreams
Temporal
Units 5.02
Setting
Extensity ‘ 2.76
Character
Extensity 2.37
Character
Discontinuity .35
Global
Discontinuity .13
Self
Density .65
Other !
Density 2.24
Total

Density 2.9

RD

n=40
Dreams

2.39

.32

.14

.73

Foulkes
Adults (1983)

n=23
Dreams

.31

.13

.95





