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B i@fants to focus attentlon on and eggage in refined explorat1on,

of novel toys.

. # ;
# ) . ‘ 1

9 - . / ‘
Fxfteen Down syndrodf chxldren between the ages of 11 and 15 *f”‘i

months were 1nd1V1duallg matched to three groups of normally

developlng ch11dren on “the . basrs of eadh ch11d 5. scores on the

,)

Bayley Scales of; Infnnt Development (Bayley, 1969) The four‘

motor- age-matched group, aqd a chtonologlcal age m&tched group.,’w
\

Each careg1ver completed a Toy Respoh81v1ty Scale that examlned
the number of responsive toys in‘the home and an Infant

ionality, Questionnaire that measufedithe caregiver's "’

percebtion’of his or hef child¥s intentional behavior. Each

\ch1ld‘caregiver pair was~ vfdeotaped'1n a sixteen minute
f teaching/play ep1sodes Vldeotapes were subsequently scored for
four types of child attentxon behaviours (offtask, soc1a1
vision alone, and vision with manipulation), four tyoes of ch11d
exploration behav1ours (focused exam1nat1on, simple explorat1dn,
complex explorat1on, ‘and task mastery), and one caregiver | g}'

‘ behav1our (responsivity).

"~ “Down syndrome children differed from normally developing
ohi}dren'in‘theiriattentionai behavior, in their explorational )

behavior, and in their caregivers' responses to the Infant o

' ' iii
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Intent1onaL¥%y Quest1onna1re. They did not difger on tho Toy

Responsivity Scale or 1n’caregrver’r6!p6ﬁ31v1ty. WEhn comparcd
- to all th:eemg:oupsfoi no;ma14y~deve%ep%hg—ch&%dren'—theADUWN"H“”“*
'syndrome children spent s1gn1f1cantly less time otftask loas

time in focused exam1nat1on, and more t1me in vision alone. They

also spent less time'in complex explorat:on and more time in

simple explg;§t1on thg;;d1d normal children of similar B

- chronological age, but they were not significantly-different

from mental- and motor-age-matched children‘fn'£h§sé*béﬁaviors.

Prolonged visual fikations without focused examination or
offtask monjtoring suggest that Downwg§ﬁaromg chlldren may have . -
51gn1f1Fant problems in 1nformat1on intake that could severely
" reduce their abilify to leafn from an information-rich
env}ronmeht. Possib}e directions for fﬁter researq%.gré

 discussed as well as specific suggestions for interventions with

these chiid:en.

iv
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" Our khowledge of the young infant's capabilities has

ksteadily incrcased over ‘the past decade. At one time the infant

was believed to be a passive, nonreactivc‘étganisa at the mercy
of environmental events, but it is now cloar-thif,this il«ﬂdf

so. The newborn infant is a highly compotent organilm capablc ot
rugpond1ng,tc stimuli in nglnllcd and meaningful ﬁlys. Iniant&

enter the world thh selected sensory and perceptual

competencies, and with“~Whown behavioral propensitxes that gu1de

development and allow ‘the infant to benefit maximally from
envxronmentaf/i put (Gibson & Spelke, 1983). What is still

unknown is the extent to whéch biological insuit to the

qrganism, for example, Down syndrome, modifies theae'inborn

ébilities and prop.nsitie;..ln addition, the extent to which

Down slndt; me changes the nature of infant behavior. amiib@ﬁ*;f/f

course of future development is also unknown, Loy

The changes occurring within the first year of life are some
of the mopst drama{ic of the entire human lifespan. The most
profound transformations are not those invelving the enhancement

of sensory capac1ty or the retznemcnt of motcr function,

although these algo occur at thxn tlme, but are those involving

- the infant's ability to make sense of the world, to attribyte —
,qmganing.xn,1haLgiskpc:cciﬂadfgand;togactgoagthogialstmaticp

coming through the senses. These changes in the infant's ability

¥



to take in information through,the,senses and to attr1bute

meaning to that 1nformat1on are central to the study of

perceptual- cognltlve development

There is a strong»intrinsic,motivation in the normally

. developing child to attehd to the people and gbjects iﬁ_his=or

her enQironment, te explore them in order to learn theiq,

distinctive properties, and to attempt to influence their
actdons:end'have an impact on theh (Hunt, 1963;. 1965; White; - e

1959). This. 1ntr1n51c motivation to a551m11ate, to learn abolt, .

ﬁa

and to master the environment can be seen initially in thé

neonate's or;entatlongtO‘objects and visual 1nspect10n?of them.

As the infant's behavioral ;ebertoire improves with increasihg

age, tactile exploration, is added as another, more |
developmentally advanced, means for obtaining information from
the*fﬂvironment'(Yarrow & Messer, 1983). These developing'

skills, in turn, leadfthe~infant~inte actiggfattempt5~temhaveﬂanéff+f~
impact on the environment and to secu:e ebntingent feedback from =

objects and people. Developmental theorists have argued -that it
. 3 \ ’ )
is the young infant's visual and manual exploration of the ~—

environment that constitutes the most important learning . )

experienCe in the first two years of life (Bruner, 197%@ Piaget,
. ] r : 4

1952; White, 1959). o ’

‘Normal 1nfant'deveIOpment~ts~charactertzedgbyga—itnear——*————44*4*

relation between skill ptog;esseen—and~agef In-contrast, the — AR

.

| Down_syndrome child's developmentalgprogress is characterlzed by

a curvilinear relationship between age and'developing skill, as

[}

v



vmeasured by the Gesell developmental quotxent (Carr, 1970°

D1cks-M1reaux, 1972). There appears to "be a steep declxne in the

Down syndrome childYs'developmental quotieﬁt betweed the ages of
four and ten months and then a more gradually deceleration ﬁntil
two years. It is p0551ble that thlS developmental decline may be

‘due to dlfferences in early attentlonal -and explorational. skills

-

that “make the Down syndrome child less eff1c1ent than the
" normally develop4ng Chlld in learnlng from an ‘information-rich

env1ronment.ZC;ﬂ_ .

The infant bdrn wiﬁh a hahdicap may not show the same .
motivstionjithe'séme propensities or the same ranée?of early
skills as'aoes the normally developing child. Even if the same
prppensities and skills do unfold, there may be differences in
the timingtofbtheir developmental emergence or an inability on
the infant's part to use them to’ thelr full advantage to promote
early learnlng. Since these early skills form much of the
foundation fdr'subsequeﬁt development, deficits in one orrmore»

areas can have a substantial impact on future growth,

The aim of the present research is to investigate the manner
in-which a handicap, such as Down syndrome, can influence earlyyyx
growth and-affect later developmeﬁt. The specific_fodus will be

on early. perceptual-cognitive develdpmeﬁt,-in particular the -~

12-month-old Down syndrome~infan;fs ability to focus attention
on and engage'in refined exploration of novel objects. Ability
in both these areas is intimately tied to inborn propensities

and newborn skills in the normally developing child, while at ,
' o g 3 '
=

e

RN ' 3 . J



the same time be1ng hodlflable *y early env1ronmenta1

experlence. Fﬁrthermore, the 1nfant s Sklll in attent1on and in |

»explorat1on affects current cogn1t1ve funct1on1ng and has a
substantxal 1mpact on the course of later cognitive and

1ntelle¢tual development (Yarrow & Messer, 1983).

! L)

motor, cogn1t§ve and memory abilities in thege chlldyfnn as well

R

" To understand the‘impaét of a handicapping conditio , it ii/

/ N
as on tne role that tRe“’child's early home enylrongEnt/can play

P /
in the development of these skills. A more detailed overview of
research pertaining to the development /of attentional and

exploratory skills in the child with /Down syndrome is then

provided. Following these empi}}ca}'reviews, a description PEL,””W,;

' -
and rationale for this investigation is provided.

Normal Perceptual-Cognitive Development

There is a large body of research indicating the
functionality of the infant's auditory, visual, and tactile

sensory systems. The labiﬂe and erratic nature of the newborn

infant's states presents a majofWiimitéffbn both to the infant's

" information-processing capacity and to our knowledge of it;

however, we do know that most sensory systems are remarkably;‘

\



A N .

well deveioped at birth, We ?s& know that the infant comes

\\ ,,,,,, ] ,,.,,;" R

1Qt in select1on biases that
\ ,,,,,,,

direct attent1on to some of the more sal1ent and xmportant

already equipped with certai bu

‘ aspects of the environment, Thus,, He newborn infant comes
already equ1pped with many of the per&eptual skills necessary

for processing the information of the wdrld

Reliance on Visual information: Birth to\kix Mont hs
. . : \

\
\

One sensory system that is remarkably well developed at

\

b1rth is the 1nfant s vis ual system. Even newborn infants can

+

selectively fixate the v1sual world. When an 1nterest1ng

\
\

high-contrast edge comes into the 1nfant.s v1sual\f1eld, the

newborn will selectively fixate on the edge “or contour,

,“ddrecting his/her gaze back and forth across this feature for
prolonged periods of time (Haith, 1980; Kessen, Salapatek &

Haith, 1972). However,’at this young an age the quality of the
visual information the infant receives does not approach that of

“the adult; visual acuity is)poor and the infant appears to focus

best at 19 centimeters (Fagan & Sheppard, 1982).

Newborn infants prefer-to look at certain stimuli over

others. In general, -patterned stimuli are preferred to 7

unpatterned ones, but some patterns elicit more attention than /

do others (Fagan & Sheppard 1982), Preferences among patterns

are mediated by variations along specfflc d1mens1ons which

<3

include, but are not 11m1ted to, size, number of elements and

" form of contour (Fantz & Fagan, 1975; Karmel & Maisel, 1976;

+

S



Milewski, 1979). There is some evidence to 1nd1cate that these

generated by an 1ndlv1dua1 st;gp}us (Olson:& Strauss,‘1984);

It is now well accepted tﬁat éiert newborn infants nqt only -
fixate visual stimuli bnt are also capable of taking in this
visnal information, holding it in memory forishert.periods of
time, and retrieving it for comparison with a new stimulus ‘
(Friedman, 1972a; 1972b, 1975; Friednen, Brune and Vietze; 1974;
Friedman and Carpenter, 1971; Friedman,‘Carpenter,vand Nagy,
1970; tr1édman, Nagy and Carpenter, 1970; Slater, Morrison &
”“Rose,fT9827 In addition, infants as young as one month of age

can learn‘to make 1nstrumental responses (e.q., nonnutr1t1ve

-
=

sucklng) if the presence or w1thdrawal of visual stlmulatlon is

made contingent upon the response (Siqueland & Delucia,d1969:

.Lipsitt & Werner, 1961).‘However, these early mempries are short

in duration andpthere arespeciesrspeeific'eonstraintssothatp‘
only certain types of associatibns are easily learned (Sameroff
&'Cavanagh; 1979; Olson & Strauss, 1984). In many respects it
appears that infants are "built" to organize and find structure

in what might otherw1se be a random and chaotic world (Fagan,

Morrongiello, Rovee- Colller, s Gekov 1984).

Within the first three months of life there is rapid

maturation of the infant's nervous system so that by three
months of age infant states have*beccme‘better”brgantzed‘ahd*the*““*

infant is ;alert for ‘longer periods of fime (Parmelee, 1974;

¢ #



Parmelee & Stern, 1972), Rapld growth in the : infant's ability to

resolve pattern detail and 1mprovements 1n the 1nfant C scanniﬁ§
—
‘ability result in a greater plckup of pattern  detail by the

infant at this time (Faganv& Sheppard,.iQBZ} Saiapatek, 1975) .
Tﬁe infant begins to>shoﬁ'a strong ‘visual éretegence for stimuli
of increased complexity, for irreguiar’patﬁerns over reguiar l
6nes,‘for,patterns with high contour densfty‘over those with
low, for cogcentrlc over nonconcentr1c stimu11, for symmetrlcal
over nonsymmetr1ca1 st1mu11, and for novel st1mu11 over famzlxar
ones (Olson & Sherman, 1983) For years researchers have

searched for some»single underlyiné éimeasion such as
"cemplexity" or "amount of eontour" to explain these age related

shifts, but these types of explanatlons have never proved -

adeguate (Fantz & Fagan, 1975: Fagan & Sheppard 1982).

By three months of age, a broad add diverse range of
learning and memory skills become apparené??ﬁabituation researq@ﬁ‘
employing an impressiVerdiversity of‘étimuif’and specific
iearn1ng condltlons consistently’ show 1earn1ng on the part of'
the three month old (e.g., Barrera & Maurer, 1981; 5§nste1n,_
1984; Caron, Caron & Carlson 1978a‘Qook, Fields & Griffiths,
1979; Milewski, 1979; Olson & Sherﬁan, 1983; Ruff, 19845;
Young-Brown, Rosenveld & Horoﬁitz,fﬁ§Q7). By thfs age,wgnfants”
can easily be conditioned to assqciateﬁtbeir movements with a
variety of visual and auditory eveﬁfs (F§§567§”§60657‘7§7§74
Rovee & Rovee, 19697IR0V€E‘COiliE?, Sﬁiiivaﬁ, Enright, Lucas, & o

Fagan, 1980; Sullivan, Rovee-Coliier & Tynes, 1979). Infants are



."able to .extract somefbasic principle about responsivity from

their experiences with responsivemmobilesnandWCan;demonétratémw_;l!;f

this learning with discriminatelx,different mobiles (Fagan,

Morrongiello, Rovee-Collier & Gekov, 1984). This generalization
lis not based gsolely on the'abstraction of invariant features
across the succession of familiar mobiles since infants are also
able to demonstrate memory of category spec1f1c information
(Hayne,‘Rovee-Collier & Ferris, 1987). Altogether, these studies
demonstrate that the three month old is rapidly learning about
‘the\gnvironment and aoontevents and consequences in this

environment.

In contrast to newborn infants' advanced perceotual
eabilities, their motor systems appear immature and incompetent.
However, deapitepapparent immaturity and disorganization, a.
number of-inpressive and important competencies~are evident in
reflexive behaﬁior. An example would be the orienting reflex, a-
motor;response‘to stimulus*changeWthat directs the sensory
receptors toward a source of novel stimulation, or the walking
reflex that allows the infant to step whenfheld'upright and
pulled forward acroec a hard surface (Thelen*& Fischer, 1982).
These newborn reflexes form the foundations for many of the
infant's later cognitive and motor abilities (Easton, 1972-'

1978; Thelen, Kelso & Fogel, 1987)

The reflexes that characterize the newborn period gradually

disappear WIthIn the first weeks*of*lETE“aS“th‘Y'bé‘ome cnanged

and adapted into more focused, organized, and voluntary
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behaviors (Thelen et al, 1987). As‘these primitive‘retlexes

loosen their control over motor'behavior"aﬁa*becomé*cohsolideted*”*ff

into h1gher level;movements, -the rnfantAgradua%iyrdeveiopsr“*t““‘*

improved head, shoulder and arm control ?hls allows the infant

to lift its head and turn in the dxrectxon of sounds, or to move

its head from 51de to side to follow objects with its eyes. The_;

.4,

1nfant s hands are tightly ia@ted throughout early 11fe but as
the extens1on process contldﬁes in cephalocaudal and )

© proximodistal d1rectlons the 1nfant,develops more shoUlder
control,‘end eventually Hand and fiﬁ;erdcontrol.

»

From 4 to 6 months the infant's centrai nervous system
matures and primitiue retlexeS'become'modified At this time the
infant begins to brlng h1s or her hands together at m1dline (e
g., when playing with clothes or explorlng ‘hands) and by 6
months this primitive clutching has become a palmar grasp. The .

IS

infant can then make a two han?ed reach toward midline to grasp

<

a favorite toy (Trevarthen, 1982-7Hofsten, 1982). At thlS time .

most infants are sitting well W1thout support, leaving their
hands free to make contact with and explore the immediate

environment (Henderson, 1985).

In these first few months of life the infant has made few -
deliberate efforts to make contact with or bring about changes

in the environment. The infant's main contact with objects has

~ been through hold{hg or mouth1ng TheSe behav1ors provide some

tactile information but are very 1neff1c1ent for 1nteract1ng

with the world. By 4.to 6 months this beglns to change and the
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infant progresses to a more active menipulation of objeqts.?The
infant 8 greater wrist mobir1ty at - this tlme*aIIowsih1m‘br hef N
te~movefan Objcéf'tﬂ“eithef VEftiG&}HGFrhefizeﬂtaimdifQGtiﬁﬂS*********
(Connor, W1Il1amson & S1epp, 1978). The 1nfant s behav1or 15 now ..
character1zed by the 1nd1scr1m1nate appl1cat1on of a few j‘

available behav;prs (e.g., banging and shaklng) to a w1de/
N ) ) o v ' /J/’
_variety of objects. The infant appears to focus on the behavior

“with the object serv1ng only as a means for the action (P1aget,

1952 Uzg1r15, 1977- 1983). 3:

The infant negt begins to shew some‘primitiVe evidence of
trying to "make things happen". At first the infentrcapitalizes
on events that occur spontaneously or eccidentally (e.g., moving
the rattle up and down against the crib produces npise) but
rapidly learns to continue the action to make therinterestingv
event reoccur (Brinker & Lewrs,’1982);”While‘the’infant's

-

predominant actions on objects still consist oniy of mouthing,

looking, and banging, the child soon beglns to repeat and@ modlfy
these behaviors so as to reproduce 1nterest1ng effects (Plaget,
1952). These actions are not coord1nated in any way and |
attention is still directed pr1mar11y toward the action; objects
have 1mportance,on1y insofar as they permlg/or hxnder the flow.

of activity. Knowledge of object propertiq@ appeers to be

limited and the infant's repertoire of scﬁemes is applied to

objectsfindiscriminately;' S

Thus, in the first months of life the infant has a

sophisticated sensory system that provrdes him or heq\w1th good

o
10
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quallty v1sua1 1nformatlon, whlle at the same tzme havxng an '_,A

1mmature motor system- that'permtts ~little tactile or haptic
information gathering. in,the,eaﬁlyfmonths—/d%sta%—peroeptfon—tn**“*

the form of looking and lxstenlng is the infant's most important
means for gaining 1nformatzon about the world (Butterworth
1983). Research has amply demonstrated that in these early
‘months infantgnarejcapable of taking tn; processing and
remembering vismal information,fand.are‘capable of using thia
knowledge to gﬁide subsequent'vté@alﬂexplOration,(Olson;fJQBJ)}

As the child gains more control over the motor system, he or she -
aiSO'begins to show more interest in making physical contact'

with env1ronmental objects. However, attentlon is st111 focused
exclus1vely on the 1nfant s own action and on the cont1nuat10n

of the interesting effect, w1th little 1nterest shown in the

Utlllged object. Inborn propens1t1es may initiate the process

but by six months of age new learning is increasingly domirated B
by the 1nfant s current knowledge of the world, by knowledgewwy,m;aaa,
‘about objects in general, and-by knowledge about the |

characteristics of particular objects (Olson & Sherman, 1983).

Focused Attention and Mani pulation: Six to Twelve Mont hs

By six months of'age the infant's learning and memory skills
are robust and impressive. Infants now show the ability to

remember on the basis of only a few seconds exposure (Olson,

- 1979) and longterm retention offlearned information can be

easily demonstrated (Fagan, 1973). The six month old infant also

shows a broad range of specific encoging skills that involve the

11
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recognition of detallsbin patterns and recognition of the

gubtleér aspects of sfinu'i’i’;”(’oi's*on;"?T9’7:6r’7*1?a'bi’t’ua£’i}bn is faster
in olderrfnfants*‘tn*part‘4becausecthey‘are*morereffrcrent '

information processers but also because they have more

» exper1ence with and knowledge of st1mul1 so that a part1cular
“stimulus is less likely to be completely novel to them. The
storehouse ‘of knowledge that has been gradually accumulated in
the f1rst months of l1fe now beg1ns to have a substant1al 1mpact

Vgon learn1ng and on memory skills. . - ’ R
kYoung infants explore their environment’ primarily by'looking

and by mouthing.rThis(changes in the latter half of the'firsgé

year" “when v1sually guided manlpulatlon becomes the predom1nant

mode of exploratlon (McQulston & Wachs, 1979 Hunter & Ames, in

‘press); By 6 months of age the infant's basic motor skills have

improved to the point where they can have a substantial impact

on the infant's selective attention. The prehensive system is -

now under enough control to engage in exploratory behav1or with
a variety of three d1mens1onal objects. Whereas complex1ty and
novelty have been fmportant attentlonfgettlng dimensions, object
responsivity now becomes'an important'addltional varlable'
_(Wachs, 1976)l¥The infant not only selectlvely fixates visual
nObjECtS, but also selectively reaches for, grasps, mouths,qand :
manlpulates these objects. In fact it is becoming extremely
dlfflcult to,keep the }ﬂf&ﬂt—&—atte&t%on~foeused—solely—on———————————
visual targets+ oh;ects thatecanlbelbothelookedeateand44444444AL44——f
rman1pulated to produce a varlety of v1sual, audltory or tactile

T2



changes %avegmUCh greqter'attentional_;ndue (hufft'1955);»

- - -

Focused exam:natlon 1s the form of vxsually gu1ded e

Amanxpulatxon that is most promxnent at this age (Gibson & ““ %f”h
" Spelke; g983) and that' is most frequently ut1llzed as a index of
the older infant's attent1on and 1nformat1on process1ng (Hunter
&.hmes, in press; Ruff, 1984a; Uzgiris, 1983). The appearance of
focusea examination represents a ﬁejor'turning point in the
'ihfent's expenienceﬂvith objects. During foeusedrexamihatien the
infant holds the object in his/her hand, turning it ;round and
ﬁenipulating'its‘perts, while s1multaneously observ1ng the
~object and the effects of the man1pulat1ons on the object (Ruff

: 1985).'Visuaily-guided object menlpulat1on, and in partrcular, |
foeused examination, leads to a‘complex ekpefience involving
visual, tactile, and kinesthetic st1mulat1on out of wh1ch
emerges information about objects and the1r propertles, and

-

information about the 1nfant;s actions and their consequences -

(Ruff, 1984b).

All habituation studies revealing~familarity.preferences'in'

chlldren of thlS age have used three d1men51onal ~objects and
- R ;1

haptic fam111ar1zat10n procedures (Hunter. & Ames,~1n press).

a

This is primarily because of the complex visual, tactile‘and

kinesthetic experiences these stimli provide to the infant. At
v N .

this age a strong preference for the familar stimulus—continues

until such time as the infant feels comfortable in having

) e11c1ted and processed all the 1nformat1on conta1ned in the

strmulus (Hunter & Ames, in press). These-fam1lar1ty preferences.

13 !
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have been recognized as just as va11d~and re11ab1e an 1nd1cator ,

- of memory ‘as have noVelty preferences (Rose Gottfr1ed

‘Mel1oy*€armfnar7~&4Bridger7"‘

~ There is_considetable eyldence sUggestlnthhat the -
\sixqmonth-old_infant who .is beginning to touch and look
“concurrently at objectS’is*EIeo beginning to integrate v;eual'
and ‘tactile informatdion cross-modally (Bryant Jones, Clextbn,f&xy.‘
Perk1ns, 1972; Gottfrled Rose, & Br1dger,‘1974§uRose,
Gottfried, & Brldge£;’1981a-’1981b- 1983- Ruff, 1984b; Ruff &
‘Kochler, 1978). For the first time infants begln to show
evidence of visually recognxz1ng:ob3ects that have ptev1ou51y .
been presented tactually. In orden‘to'do th;glthe lnfant must%
- store some‘inage of»the object based on tactile expeniencefand'ta
later match this memory with some aspect of tne visual

‘experience. It is believed that focused exam1nat1on whlch

1nvolves simultaneous visual and tactlle 1nspectlon of objects

A

fac1l1tates tﬁe development ‘of this type of cross-modal

integration.

Major changes are also occurring in the lnfant’eﬁotherﬁ
manipulatory skills through the emergence of the prinltlve
‘pincer grasp and the development of voluntary releaSe skills.
Previously, when the infent wanted to release an object he or

she ‘did so with a total arm movementvthat often resulted'in the

toy be1ng flung away. Infants now have enough control ‘over fine’

motor movementé that they can purposefully release ObjeCtS

-

w1thout flinging, and can squeeze soft, pliable rubber toys. As

AN
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-a result of these developments, thp infant‘s.repertfzri\o{

behé&iors,preéiedﬁlyeohpagéarof;onlﬁlﬁouthiﬁgjggfisping;: wif;:
: loomamﬁ%hmmmﬁffht of ———

man1pulat10ns such as str1k1n% droppxng, squeezing, stretching: B
Vetc: fUzg1r1e, 1983) | /,q?l | ‘dr S,. ;*t , Kl B }_ "

{

The 1nfant R repert01re of manlpulatlve 9ehav1ors at first
S1mp1y\expands. Soon. these beha@1ors come td/be applied m0re :l
A,dlscr1m1nate1y according to th# object's d&herse characteristics
(P1aget,\1952- Uzg1r1s, 1983) The 1n£39£ on encountering an EE

object for the first t1me is now conc;;ned prlmarlly with 7
d1scover1ng therggvelggeatures\of tha ob1ect rather than :just L
using it: for exercising a schema.‘In other ords the behav;or 19
subord1nated to the egplorat1on (P/aget 5r2) Infants now
spend con51derable amounts of tdmé look1ng at and explor1ng the
objects mak1ng up the1r worid--touch1ng, mouth1ng, pok1ng,
turnlng, squeez1ng ‘%tc.—-dlscovef1ng the1r un1que o

'character1st1cs ahd propertles; lf!'f I 7”ifthJL%“\rf7;7” .

N . - / “‘ . :

At this age\infants fbdusﬂon*éﬁjects with all their senses,

turning them over and oVer'aéiin while looking at them'rntently
% *‘h
and - l1sten1ng to the1r sounéﬁ A w1d&-var1ety of complex and

(RN

interesting. "means” act1ond are repeated endlessly 1n order to ‘

f1nd out how objects work pnd what they can do. From th1s point
.
- the infant cont1nuesv o rapldly vau1re new ways and methods

t

for fﬁteract1ng w1th obje ts. These act1ons are distinguishable

from the infant's past_5¢t1 ns in that they,are.d1fferent1ated
accord{ng to the objectohith which the .infant i§ interacting.

v vootw



'They represent an adapt1on of the infant's adt1ons 4

'part1cular character1st1cs of ObjeCtS.

- — - ., - - - - _ —

Infants now beg1n to pers1st in their actions toward a
dellberate end, even if some barr1er or frustrat1oh 1ntervenes.'
Their actions become 1ntent1onal and they become del1berate |
'problem solvers, vary1ng means to produce ~a des1red ‘end.’ The
cognitive reorganization necessary for this intentional |
goal;directed behavioruis peleVed to be strongly dinked to

‘earlier object manipulation and~eXamination (Uzgiris,<$983)}
Environmental Influences | ’ . d

While the infant's perceptualrcognitive;skills emerge out of
the newborn's abilities, theée skills are also amenable to early
environmental interventions.‘At early ages, attentional and
exploratory behaviors are 51gn1f1cantly and p051t1vely related

to measures of the child's home env1ronment such as a

responsive careglver and an adequent prov151on of play materlal

‘(Yarrow, Rubenstein & Pederson, 1975; lesen—Walraven,w1979).

These‘remain important determinants of exploratory behavior,

-~

even at older ages when the freedom to explore the environment

{/

yisually and physically become additional determlnents of

developmental progress (Wachs, 1976).

. Several studles have examlned the relatlonshlp between

exploratory behav1orsﬂand the young infant's experlence with

‘anlmate and inanimate obJects. An early study by Rubenstein

(1967) found that.mothers who were highly attentive to thelnuv

16
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chila tendedvto~have,children,whoiengaged in more visual -

attention” and more tactile manipulation than did mothers who

were'leés attentive. A subseduent more extenSive, inveatigatlon
revealed that it was spec1f1cally the careg1ver S level variety .
and responsiveness of behav1or that was related to the infant's
more advanced cogn1t1ve functioning (Yarrow, Rubenste1n,
.Pederson & Jankowski, f972° Yarrow‘et al, 1975) These studles'
found.that level var1ety and respo§s1veness of soc1al
st1mulatlon were all s1gn1f1cantly and p051t1vely correlatéd
,w1th the Chlld s mental- development, goal directed behavlor
(e.g., repetition of 1nterest1ng reSults, sk1ll in transactlons
with objects, and pers1stent attemptS'to obtain an object out of
reach) and skill in obJect permanence. Subsequent studles have
found that h1gh maternal responsivity is assoc1ated w1th
1ncreased 1nfant mastery (Yarrow MacQu1ston, McTurk, McCarthy, ’
Klein & Vietze, 1983) and more rapid habituation of visual

attention (Bornstein & Tamis, 1986). - ‘ ) e

.

.This significant positive correlation between maternal
respon51v1ty and children's more advanced cogn1t1ve functlonlng
has\subsequently been reported. by a number of different

estlgators (Barnard, Bee & Hammond, 1984; Beckw1th & Cohen,

- &

1984:; CIarke?Steyart,,1973; Coates & Levis, 1984)., In addition,
L ‘ Pt ) ,

. \training caregivers to be more résponsive to child behavior'has .
been found to result in a co:respond%ng—%ﬂefease—xnmtnfaﬂtf ]
exploratory behav1or (lesen~Walraven, 1979).. Lt hasrbeenf IR —

hypothe51zed that the reason maternal tespon51v1ty 1s so -

¥,
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»1mportant to child development is due to the cont1ngency

exper1ence it provides for the child. A respon51ve careg1ver
allows the child to learn that he or she is effect1ve in -
influencing»the environment, and lt‘is-this expectancy that ‘then -

enhances exploration and facilitates infant development

‘(Ainsworth and Bell, 1973; Lewis & Goldberg, 1969:'Gottfried,

1984). | - - .

-

Responsivity is also an important characteristic of the
“infant!s inanimate .environment. ‘Toy responsiVity and total toy
varlety are both p051t1vely correlated with numerous measures of
infant- funct1on1ﬁc 1nclud1ng mental development motor
development and attentlon to novel objects (Bradley & éaldwell,
1984; Gottfried & Gottfried, 1984; Siecel, 1984), as well as
with" fine motor skill in transactions with objects, repetltion
of interesting results, and persistent)and purposeful attempts
to secure out-of-reach objects (Yarrow, Rubenstein é Pedetson?'i;
1975; Yarrow, Rubenstein, Pedetsen, & Jankowski, 1972). Toy 7
variety‘is also positively correlated with problem-solving

skills, object permanence, and manipulation of novel and familar

objects (Yarrow et al, 1972).

‘ V LS

A study by McCall (1974) extended these early f1nd1ngs by

d15t1ngu1sh1ng between two types of toy respons1v1ty, toys that

+ -

prov1de pr1mar1ly sensor1motor feedback (e.g., objects to bang)

and toys that provide feedback matched to the Chlld s cogn1t1ve

ab111t1es and interests (e.g., modelling clay). Wh1le

manipulatory explo:%tion was an increasing function of the

»
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variety of'responsive toys to which the child had access.ﬁafter

six months of age the normally developing child was 1ncreas}ngly

attracted to complex toys perm1tt1ng appropraate and respon51ve

1nteractlons, not 51mp1y sensorlmotor feedback

¥ . -

Wachs (1976) undertook an exten51ve three year study

elatlng the spec1f1c experzences encountered by 1nfants to .
, the1r concurrent cogn1t1ve 1nte11ectUal development. After.
following 39 chlldren thmough the first two years of life he
- -proposed three cpmponents necessary for an adequately :

stlmulatlng home env1ronment Flrst every child requires’: -

\.adequate visual st;mulatlon early 1n 1nfancy and adeguate”

-

b

e &

tactlle v1§ual/st1mulatlon later in 1nfancy Second, every chifd

regulres varmety ‘and change in st1mulat1on. At younger ages thls

¢

varlety is prov1ded for the Chlld by the careg1ver, while at -
older ages rt is encopraged by a lack of visual and physical
restraints on the child's exploration. Third and most important,
.every child reguires,a number ofrtoye producing audioavisual
feedback when activated. Wachs found that toy responsivity waa

the one: home measure that was mdst consistently and

_significantly nelated to all aspects of cognitive development

throughout the firat'year of life. These results were
4 \ .
collahorated and extended by later researchers (Wachs, 1979;

1984; Wachs & Gruen, 1982). Gottfried & Gottfried,(1984) found

that .the above measures were also related to infant recognition

memory as indexed by familiaélty and novelty prefer'ences; Thus,

early opportunities to explore a variety of animate and

19




1nan1mate objects, especzally those that are respons1Ve to

infant act1ons, are related both to the speed at wh1ch v1sual

tention becomes- habltuated and to the amount of env1ronmental
explorat1on in which the ch11d engages. Ch11dren exper1enc1ng

more responsive home env1ronments tend’ to engage. in more

s

‘manipulatory exploratlon and are more advanced in cognitive
functioning.'It is likely that such an environment provides the

child with- increasingly more complex and more stimulating

environments to explore.

Summar y

Within the first 12vm0nths of life the~norm€11y developing

‘infant changes from an immature organlsm unable to cioidl;ate

the movement of his/her limbs into a toddler who can
5 % 4

purposefully reach for, grasp, and engage in refined exploration

of objects. The child changes‘from a newbor i fant totally

B -

dependent on hlS/her audltory*and v1sual sensory systems to 5"**’**

bring in 1nformatlon about the world “into an 1nd1v1dual capable

2 L3

of controlllng the amounts and klnds of env1ronmental

information to whlch-he/she is exposed Wh1le the newborn infant

is dependent on inbo¥n propensltles to dlrect attentlon to’
”relevant aspects of the env1ronment the toddler is able to use'
previously acquired information/tg;guldespresent and,ﬁntggg,,w»»

"~

attention and exploration.”The infant's,ability to.engage in .

tactlle and v1sual 1nspectlon of objects and in ref1ned

e S —

exploration of their characterlst1c properties is cr1t1cal in

allowing him/her to 1ea£n about 'and attain mastery- over the

20
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cognitive development (Bruner, 1973; Plaget, 1952; Wh;te,'1959)

'AWhile_these skills aredinitiated By inborn propensities and .,

environment. Such skills are fundamental to all theor;es of

newborn abilities'thaf guide behavior in certain predetermined

directions, they are amenable to environmental influence and are

easily refined and elaborated by these early experiences.

Modifications in Development: Down syndrome

v

-

In contrast with the prolific'%esearch~investigating sensory
and perceptual skills in normal infants, research on the infant

with Down)syndrome is limited. Earlier researchers suggested

that phe Dowr. syndrome infant hal less than perfect visual

acuity, reduced auditory discrimination, a‘diminished sense of

i
FE
/

smell, pocr tactile ability and reduced-heat-cold dﬁscrimination

(Benda, 1969; Clausen, 1968; Gordon, 1944). However{ these.

sensory abilities were typically measured by obsegving the —— -
infant's motor responses after stimulus presentatdon,rand it has
generally been acknowledged that motor responses are diminished

in the Down syndrome newborn (Gibson, 1978). In/fact even

reflexive responses are delajed or reduced in inten51ty The

- immaturity of the Down syndrome 1nfant S central nervous system

may mean that more intense st1mulat1on is re¢u1red before a
/

motor response will be produced (Benda, 196?) In any case\most

.researchers agree that it is unllkely that purely sensory

def1c1ences could{underlle the perceptual cognltxve problems of

the Down syndrome child, part1cularly 51nte there is little

/
f
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correlation between the performance of Down syndrome chlldren on

sensory tasks and subsequent developmental progress (Gordon,

1944)

In‘general, developmental progress in the Down syndrome .
child is nor linear as in normally developing;children but shows
deceleration over time so that with increasing age tne Down
syndrome child falls further and further'behind.in Qevelopment
(Carr, 1970} Dicks-Mireaux, 1972). This dewelopmental decline is
‘readily apparent by two years of age and ﬁas typically been |
attributed'ro inpaired language and reasdning skills. HoWeverf
more recent investigations heve suggested that the developﬁental
decline actually beglns much earlier than two years . -
(Dicks- ereaux, 1972) There appears to be sgsteep decline in
the Down syndrome child's developmental quotient (as measured oy‘
the Gesell scales)‘between the ages of four and ten months and
then a more gradual deceleration to two years (Carr, 1970).
Beginning at around eight months the Down syndrome'child's
development moves away from the normal linear age trend and
sra?ps”to“show a curvilinear relationship with increasing age
(Dicks-Mireaux, 1972). While the basis of this developmental
decline is yet unknown, it is. clear that there are major
deficits occuring much earlier than‘hed previously been

suspected which are not entirely due to sensory deficiencies or

impaired language skills.

Kopp and Parmelee (1984%@Believe that this early

developmental regression of Down syndrome children is the result

-
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of impaired. 1nformat1on processing sk1lls In the following

review it will be shown that there is good reason to bel1eve

that the Down syndrome child has great d1ff1culty processing ’
1nformat1on and that this d1ff1cu1ty extends across several
modalities. Part of the reason for the decline in development fni
the Down syndrome child may be the 1ncrea51ngly large amounts of

env1ronmental information that these ch1ldren are not access1ng,

1nformatron that is available to the normally develop;nggch;;d.

-

Reliance on'Visual Information ; )

Several 1nvestlgat1ons 1nto v1sually med1ated perceptlon,
‘attention, and memory .(Cohen, 19813 Fantz,,Fagan & Miranda, '.
1975; Miranda & Fantz, 1973; 1974; eranda, 1976) have prov1ded
support for the belief that there is an 1nformat10n intake

def1c1ency in the Down:syndrome‘chlld. U51ng the visual

!

preference and visual recognition. paradlgms these researchers
Ch

have demonstrated that Down syndrome 1nfants can d1scr1m1nate

.~

: among stimuli varylng in a number of dlmen51ons, and can store

and retrieve such 1nformat10n early in the flrst year of life,
However, there are some 1mportant delays and differences in the
Down syndrome child's attainment of thcse skulls when compared

to the normally developing qh1ld% '

An initial study (Miranda & Fanﬁi, 1973)~involving | .

elght-month—old normal and Down syndrome 1nfants found“fﬁit"ﬁ‘”’ |
while the Down syndrome infants looked'longer'at v15uai”strmuii e

they did not show any d1fferent1al preference for nine pairs of



/
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patterns differing in depth, el#ment arrangement and‘form-

contour, While normally develoging children at eight months of

age were showing a strong preférence for c1rcu1ar over linear
configurations, for three dxménszonal obJects over two
d1mensxona1 photos, and for 5chemat1c face- 11ke configurations

over abstract patterns, the Down syndrome infants showed no such .

preference.

A longitudinal study of Down syndrome and normal infants
from 5 to 33 weeks of age;yas conducted to investigate these
results more fully (Fantz,‘Fagan & Miranda, 1975).
Interestingly, few d1fferences were found between the v1sual
preferences of Down syndrome infants and normally deve%oplng
infants at tthearlieSt ages. Six pairs of stimuli varying in
form or element arrangement that had .not elicited a difterential_
response in the-eight'month old Down syndrome infants were‘ |

included in the study and each one elicited a reliable

NN, - e

preference in the Down syndrome 1nfants by two or three months.
The youhger Down syndrome infants showed a strong preference for :
curved over str1ped patterns, for checked over lattice
conf1gurat10ns, for 1rregu1ar over regular arrangements, and for
schematic face patterns over scrambled verslons. Furthermore,

thlS preference was surprlsingly strong between three and s1x

months, equal to and 1n some cases exceeding that of the normal

infant, parttculartly'for'the*schematrc~faCE4patternfrft4rs
obvious from these resuits that theﬁlackfoifdi%%eréntiating~~—r—~;f+;——

response among the. Down syndrome infants at eight months was not’
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due to an inability to dlscrlmlnate and select between patterns,
’ S I o e

| Beg@nning at six month%thebown syndrome infants' =
preferences gradually dro#bed to chance levels resulting in the
same type of group differences shown in the eight month study‘
(Miranda & Fantz, f973)./The only differential responses.that
the Down syndrome childq@n;continUed«to ehow at eight months
involved a preference for sohematic‘faces over photos and for
high contrast stimuli dver those of lover contrast These types
of preferences drop out for the normal infant at four or five
months, to be replaceé by a preference for st1mu11 w1th more and (
"subtler detalls and gor stimuli w;th 1ncreased qomplexlty The
authors suggest that/for Down syndrome 1nfants ‘there is a
prolongation of res#onses baseo on a more primitive stage of‘\
functioning and a oéncomitant.delay in the development of more
advanced perceptuai skills. The failure &f these infants to

. /
continue to dlscrlmlnate and pay attent1on to such pattern

- , e

variations as con@our, form, and element arrangement may play an

important role in their retarded cognitive development.

. Fantz (1970) and Miranda (1976) believed that changes in
visual preferenoes were a dual consequence of the child's stage
of perceptual development and the 1mpact of env1;onmental
experience and growth fUrthermore, these changes in themselves

became an 1mportant 1nf1uence on subsequent deyelopment. While

e —

at b1rth v1sual attention-is attracted to and held by patterns

s
with certaln contours and element arrangements, w1th1n three to

"
fourhmonth$ many additional stimulus variables such as solidity,

25
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‘ depth subtlety of detail, variety of“form and color become 7 [

‘important. Th1s change occurs as a d1rect result of the ch1ld s

early and intense v1sual exam1nat1on. Both Fantz & Miranda 8

believed that this sh1ft must occur before the éh;ld can

*

—

progress toward morexrefined performance requiring’attention to
highly select parts of the environment and to the subtler : X
features: of that env1ronment. They suggested that although both |
normally developing’ and Down syndrome infants come w1th the same
wired-in propens1t1es, the infants having Down syndrome were
less able to use these propensities to acquire, store or
retrieve environmental inform:t}Qn necessary for perceptualr

. learning.. \\\

AN
\\
Turning to memory capability, two studies by Miranda

compared recognition memory in Down syndrome\and normal infants

using the habituation- d1shab1tuat1on paradlgm.\In the first

study M1randa (1970) reported that 1mmed1ate recognltlon memory
for ea51ly d15cr1m1nable abstract black and white o\tterns was
present for both normal and Down syndrome infants at eight'

e S

months of age. Although the Down syndrome infants looked longer
at both stimuli, both groups showed a reliable novelty \\\
preference. However, Miranda felt that the study might not haye
adequately measured memory'ability since the,stimuli differences

were numerous and apparent.

) i’,,,,, B . _

A follow-up study (M1randa & Fantz, 1974) increased the

difficulty of the memory task and tested infants‘at three ages

(13, 24 and 36 weeks). Three problems were used: a ~

26 .
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mvltidimensional pattern and variation presented in two

' d1fferent colors- photographs of an adult and an ‘infant face-

and patterns of squares dfffering in their arrangement. Each
infant was tested for novelty preference after'either‘3q or 60
seconds of familiarization time, and either“immediately after
familiarization or after a one- or two-minute delay. In all

cases Down syndrome lnfants looked longer butushowedrfewer
preferences. The normal infants began to show novelty 7
preferences for the-51mplest stimuli at 9 weeks, and by 24 weeks &
showed novelty preferences with all the st1mulus problems. In -
contrast the Down syndrome infants did not begin to show a
novelty preference until 24 weeks, and even at 40 weeks did not
'show a. rellable novelty preference for the square arrangements

- or color patterned stimuli, Varying the:length of the
familiarization or recall time had no effect on performenee,ofu
either group. The,Down;syndrome infant'éflack of preference was
not the result of a feilureﬁtowdiscriminate the patterns~sinee~m-mel~ﬂ
the same subjeots had showed discriminetion between the patterns
as eerly-as five weeks; rather, these infants lacked the ability -
'to remember the patterns to which they had'previouely been ”
exposed. ThlS prov1des support for the conclu51on of a

perceptual learn1ng def1c1t in these children,

el
Cohen (1981) found simialr results in a study comparing Down

syndrome and normél infants atf%QM’23*“and~28—weeksfﬁhyrhfﬂj“;——e—ggf;
Down syndrome 1n£ants flxated,thefstlmullflongerf but—d%é—ﬂot— e

show the same pneference for novelty unt11 much: later. The

27



preferences shown by normal 19- veek- old 1nfants only begame

apparent in the Down syndrome 1nfénts at 28 weéRs. One .
rinteresting'observatton maderbyrﬂohen'concernedrtherextreme;y

jlong visual fixations of the ‘Down syndrome 1nfant A pattern of -
decreaszng fixation to visual st1mul1 is shown by normally N
developing 1nfents between 8 and 18 weeks. ThlS fa11ure oﬁ bown j>
yndrome infants to exhibit a 11near decrease in V1sual f1xat1on ;
over repeatéd hab1tuat1on trlals was also reported by Lewgs &
Brooks-Gunn (1984). Cohen believes that the 1onger flxatlon time
of the Down syndrome infant is indicative of an 1nformatlon
proce551ng problem and that these infants requ1re more t1me to
‘pr0cess stimuli, Given that longer fam111arlzatlon t1mes d1d not -
substantlally improve the Down syndrome child' s.performance
(Miranda & Fantz, 1974), it may be that_the'brobtemS“these

¢

children have in information processing goes beyond a simple. o o

time reguirement.

&

Another study addre351ng more dlrectly the issue of
prolonged visual fixation in children with,Down:syndrome;but
with no visual impairments was conducted by:Berger and . iy
fCunningham (1981). They recorded‘eye oontact between;mbtgers and .
their normal or Down syndrome infants over the firSt six'months
of life durlng a naturalistic 1nteract1on cond1tlon and a second
condition where caregivers were 1nstructed to remain 51lent and
meobllefuiheeDownesyndrome—;ntent+5—develepment—et—eyeeeentaetr———L=f
1esCharacterizednot‘onlygﬁychronnlogicaldela¥sinon$etbute‘

also by qualitative differendes in devefopmentel'pattern. Eye

~

=
M -
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1ncrea51ng over age to show two pronounced peAEs. The‘first at 7

7

ae

contact began in normal 1nfants ‘at atound,d weeks of age,

$

%

R

*

'weeks was, eharacterzzed, by eye contacts o} ptolongedW

while the second at 14 weeks was characterizdd by. shorter gaze

g.

durations ‘with frequent shifts of attention from the mother 5

eyes to other parts of her body, the surrounding room, or the

Tinfant S own hands.

At thlS same time a more discriminate use Of

eye contact was observable, with 51gnif1cantly more eye contact

~in the naturalistic condition and less in the silent condition,

t

\

This double peak pattern was not observed for-any of the

Down syndrome infants. For theSé;gnfants eye contact appeared at

7 weeks and continued to increase.ovgr the course of the‘study.

There was no shift from longer to shorter gaze dur&tions and no:

‘differentiation of behavior between the mobile and immobile

. "

conditions. The authors believe that the high level~and

‘prolonged duration of eye contact in the Down syndrome 1nfants

R

'1nd1cates some 1mpa1rment of the 1nformation proce351ng system

and the: learning process. The failure to obtain an age related

3

increase in preference for the mobile face may represent an

1mpa1rment or delay in the,discriminatory and intentional ‘use of

eye contact,

The Down'syndromé infant's different

, ' Y ) '
has also been commented qn in studies ot

*

pattern of eye contact

slightly older infants

(Anwar, 1983a; 1983b; Jones, 1977; 1980;

Loveland,

(1983) found that whereas normal infants

-

1987).

Both Jones (1977;

P

29

Krakow & Kopp 1983;

1978)

and Krakow & Kopp

frequently look away
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from the1r mother to some aspect of their env1ronment Down

syndrome 1nfants spend a substant1a1 amount of t1me flxated on

b

the mother's face. These ch1ldren have a particular d1ff1culty

% A

with referent1a1 eye contact, awcomplex skill where the child

\ , ; :
must pause, direct eye contact to the mother‘in a primitive
,inquiry, and upon receiviﬂg a matergal response redirect‘"
attention back to the task with wh1ch they had been engaged In’%_
general these chlldren,have problems with d1rect1ng attentlon.,

Whereas the normal child fully scans a visual stlmulus, chlldren

&

with Down syndrome tend to fixate their attentlon on a 51ngle
aspect of an 1mage (Anwar, 1983a; 1983b; House & Zeaman, 1960)
and become confused when a'task demapds ‘attention to more than
one stimuiUs dimension (Stratford 1980) Lovelandr(f987) found
'that Down syndrome 1nfants have great difficulty sh1ft1ng
attention between stlmulus palrs, espec1ally when this, 1s .M
required for exploratory or compar1son purposes (for exampféx
when qompar1ng a person~or~objectjw1th the1r m1rror“1mage):"*
Loveland-felt that it was the‘attentional and task-related

demands of these types of strategies that posed the greatest

d1ff1culty for these children.

1n summary,rthese'studies show that Down syndrome infants
have the ability to acqulre, store and retrieve information at

an early age. However in compar1son to normally developlngr\

. chlldren, the Down syndrome ch1Id;shows a“delay in- the onset of
vxnformatton proce551ng*sk1iis and“anmrmpaIrment‘in*the*abiiity“‘*““‘

-

to take in and learn from an 1nformatlonfr1ch environment. Whlle
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these 1nfants come equ1pped w1th the same b351c propensxtaes

“that gu1de early visual preferences in the normally developlng

Chlld there appears to be a d:fference rn the qnai*ty of early

visual skllls and in the %1m1ng cf Sklll emergence. The Down:

i

_ syndrome ch1ld appears to have great d1ff1culty using 1nbornA

propensities and early visual skills for the acquisition, .
storage, ard retrieval of environmental information. When inborn

prqpensities’begin to decline~ihethe,second half of the first

;’Yea? and attention‘éomes to be guided by thepfnfant's current

kncwledge"of thedworld, there appears~to be litt;e'stored

1nformat;on Qo guide the Down syndrome child's attentlon. Th1s

,could in part, explaln some of the early developmental déclines

/

characterlstlc of these chlldren.
Focused Attention and Manipulation

In thexfirst six months of life the{infant is dependent on
) ' '

\ ‘
the distal sensory systems, particularily on vision, to bring in .- —
.

e

information about the world and its objects. In the second six
&

months, learning is dom1nated by tﬁr infant's store of knowledge'

about the world. Attentloﬁ comes to be 1ncrea51ngly d1rected

towards objects that can be both .looked at and manlpulated The

normally developlng infant beglns to depend more and more on the

proxlmal senses and his or her newly emerglng motor skrlls to

1n1t1ate and coordlnatg env1ronmental exploratlon, selectlvely

reaching for, grasplng, and manlpulaﬁlng objects in the

environment,

-

»
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In order for young 1nfants to 1nteract effectzvely w1th the

-

env1ronment they must be able to establ1sh and ma1nta1n the1r

body in pos1t1on aga1nst the force of grav1ty,.they must perfect
the fine motor sk1lls necessary for reach1ng, ‘grasping,
manipulating and releas1ng obJects, and they must acqu1re the

. basic locomotor skills that w1ll~allow_them control of
environmental exploration. From its begiﬁning,”the‘motor
L‘deVelopment~of the Down syndrome child is characterized by'an
abnormal t1metable for the emergence and d1ssolut1on of reflexes
and by muscular hypoton1a (Henderson, 1985). Both of these
1nterfere w1th norma motor development necessary for sittlng‘

s

without support an or manipulating ‘small objects, thus maklng
*
it more difficult for these children to make contact with

..explore objects in their environment.

P

The effects of hypotonia and reflexive abnormalities on the
child's gross motor development have been well documented |

‘(Cowie,'19?0). It is very d1ff1cult for the Down syndrome Chlld
! \
to develop the extension and stab;l1t¥\1n head, upper trunk, and’

‘shoulders necessary for‘the»normal prone progression. These
infants often have 1nsuff1c1ent trunk extension to 51t alone, -
and when placed in a s1tt1ng pos1t1on w1ll fa;l forward w1th |
head and chest between the legs. When the child does learn to
sit unsupported it is usually in"an exaggerated'trunk flexed'"
pos1t1on with the legs wzdely abducted*and*outwardly"rotated . G
and the arms pulled back for balanee— ?he—eh&ldrtheﬁ beeomes S
locked 1nto this one pos1t1on and finds it extremely‘dxff1cult' \ B

[ ] ’ ) \



to move back and forth f om this posxt1on to a recumbent one

(Henderson, 1985).

S1nce these early motdr skills form a h1erarch1cal syStem

with later postures growing out of and dependent-upon Ehe

development of earlier one$, failure to-calibrate earlier

positions makes the acquisition of later Qnes more difficult -

(Butterworth & Hicks, 1977; \Butterworth & Cicchetti, 1978).

Thus, the Down syndrome chil

-

's motor development bégins to fair

back and pushing up wirnﬁthe arms (Hendetson,  1985).

k}

“in early'env1ronmental exploratro
- o
- . . i . . . . ;

) There is a dearth of studies dealing directly'with.
deve p

¢and m%nlpulatlon. .

hd .

ment of manipulation skills in the’ Bown‘syndrdhe*xnfant, —
"des te the 1mportqpce of such skills for env;ronmental 7‘. . 17%4—7

ex loratlon.‘Pueschel,(3984) found that reachipg for objécts
. ) : y N ,l . 7 ’ /
/ . o Y
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making contact with objects in the env1ronment from an early

McTurk V1etze, McCarthy, McQulston, & Yarrow 1985 McTurk &

il

begins early in the’Down syndrome Chlld sometlme before six,

h

months of age. In fact by six months many of the chqldren 1n her

study had already progressed beyond a pr1m1t1ve grasp and were

well on thelr Way to using a more mature plncer grasp to p1ck up

small ob;ects. "By 12 months of age more than 50% of the chlldren

were - using a p1ncer grasp and 80% of the chlldren were able. to

&

transfer .Objects from hand to hand. Whlle 1t 1s apparent that

"the Down syndrome ch11d has the fine motor skills necessary for _

4.

PR

age, few studles havealnvestlgated the1r use - of these skllls in

exploring and 1nteract}ng with objects 4n the;r environment.

It is generally agreed-upon that 6 - 12 month old infants

'?ghav1ng Down syndrome spend a greater proportlon of t1me than

normally‘developlng chlldren of thlS age in v1sually attendlng

to objects w1thout man1pulat1ng them (Krawkow & Kopp,;1983'w'

i.s

Ydrrow,'1985) ‘While Down syndrome 1nfants of all ages spend

(&3

o more ‘time looklng at novel toys and less time in mastery

,behav1ors, thls looklng behavior does show some decrease between

>

51x and twelve months. At this same tlme these chlldren s
exploratory behav1ors (the total of touchlng, mouthlng, holdlng,

examlnlng, banging§, shaklng, h1tt1ng, dropplng, rei&ctlng and ' “

offerlng) begln to increase. V&etze, Mccarthy, McQurston, McTurk

and Yarrow (1983) found that by 12 months ot age Down syndrome N i
infants were spendzng the same amount of time in exploratory .

behavior as were normallyhdeveloping\six month old infants. j' .

‘ 1 -
- /
» /
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Bradley Johnson, Friedrich & Wyrembelskl (1981) found no
differences between 10- to 14- month old Down syndrome and
normally developing children 1n/the1r visual attention to or ..
manipulation and mouth1ng of famxlar objects, although ‘there
were differences in their man;pulatlon and mouthlng of novel.
objects. They suggested thatfthe Down syndrome child's
over-reliance on visual information and under-utilization of
manual exploratory skills may occur primarily with novel 7
objects. These ch11dren spent s1gn1f1cantly less time mouthlng
and manipulating novel objects than did the normally developlng

children‘ Differences were also found in the Down syndrome

Chlld s behaviour toward novel objects over the course of the

- [}

: experlmental trial. Ehere was a consistent response decrement 1n

the manlpulatlon of novel stimuli across trial blocks for the
Down syndrome children but not‘T%r the normally developing

N . . . - .- - ) 7 . %
children. The Down syndrome infants man&pulated the novel object

less and less as they were presented repeatedly, while normal

“infants reta1ned their respon51veness over many tr1als. The

authors concluded that wh11e novel st;mull typically tend to

\
ithave,an arousing effect on sustained attention in the normally

developing child, this is not the case with the Down syndrome

child. These infants tend to retreat from novel stimuli,

4

continuing.to observe but not manipulate them. The authors

suggested that the differences in the learning rates for theSe .
s SRR

‘two groups of ch1ldren may be primarily the result of the

greater amount of 1nfo§mat1on that the normal infant receives

through its mouthing»a d manipulating of novel objects. T
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Another study’(Loveland“ 1987) found no significant

)

differences in the exploratory behav1ors of dlder 18 - 32 month

old Down syndrome infants and their mental age match controls.

However, the range of strategies utilized by the Down syndrome

chlldren in their exploration was much broader and less focused
" than that of normally developing children. Lo;eland felt that
_thls failure to become more selectlve, more systematic, and

better adapted to the specifiq 51tuation may make for less

effectlve perceptual learning in these ch11dren.=‘

~ In the normallisdevefoging child it is focused examination,
which 1nvolves both sustained visual-inspectlon and 51multaneous
object manipulation, that forges the 11nk between v1sual and |
tactile information systems. No-study has’directly 1nvest1gated
focused examination in.children with Down s&ndrome. Dunst (in
press), in a study using the Uzgiris Hunt Scales of Infant
Development to study sensorimotor development in Down syndrome

. children, found more dev1ations in the atta1nment_of specific
sensorimotor skills °in thése children than in normally
developing children. In particular, he found that visual
inspection of objects in an exploratory manner (focused
examination) is an unusually late developing sk1ll 1n the Down

syndrome child. In fact, he found  that these children

demonstrate complex actions with objects before they engage in

simultaneous visual and manual examinatlon. This reversal in the
-Uzgiris-Hunt scale has never been r6ported'1n normally

developing children. - \

p
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' dxscrlmlnatory Skllls ‘and they attrlbute this- dl;/erence t

There are several stud1es suggestlng that Down syndrome ,///

dchlldrnn may. have a ba51c dlfflculty zn 1ntegfat1ng tact1le and

Wsual 1nformat1on. Lewls and Bryant (7982) found’drFTeregces

between Down syndrome and normal 1nfants in tactxle a

Speclal problems these ch11dren have in intpg/atlng v1sua1 a
tactlle 1nformat10n Two groups of E/Nn/syndrome and normal
infants matched on mental age {42 and 17 months) were requlred -

to y}sually recognlz

pre@ented,ef er tactually or v1sually. Although even the’

,wff/”'/youngest group of normal infants were able’ to. d1scr1m1nate both

/.

S

shapes in either condltlon, the Down syndrome 1nfants had

Gdlff1culty w1th all dlscrlmlnatlons. The only stlmulus o /f,f’;{

d1scr1m1nated by the Down syndrome Chlld was a V1sua11y ;,-, ' *;j

presented e111p501d shape, and thlS d;scrlmlnatlon was made by =

'only the oldest group. - : f

v » : . ‘ - R I

v1sually pnesented stimuli, Normal 1nfants spent more .time than -

. did Down syndrome 1nfants looklng at and 51multaneously looking

at and touchlng the stlmull The Down syndrome 1nfants 1ookedr

less at the touchable objects;, discriminated the objects less

well, and touched the objects lessrfrequently Lewis and Bryant

y(1982) concluded that there is both a v1sual and a tactlle Ve

def1c1t, as well as an 1nab111ty to—xntegrate thqse‘two R

modalities, that is present early in life, 13599 through S

adulthood, and me7 lead to a serious gap in the Down syndrome

37
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The problems these children have in acqu1r1ng, storing and

'retriev1ng v1sual 1n£ormation have been discussed 1n prev1dus
Ay

sxsections. That these children have great difficulty With tactiie
ginformation has also been frequently commented on in the >
literature (Gordon, 1944; Lew1s & Bryant, 1982; o' Connor hif
Hermelin, 1961). In studies reqpiring children to recognize“
objects'pre;iously explored either haptically or visually{ it is
typical for Down syndrome children to recognize only the
visually presented objects even though normal~infants‘reco§nize
objects presented in either manner (O'Connor & Hermelin, 1961;
'Komiya,.1981; 19823. However, since the recognition phase of
these research studies heve included only visual stimuli, it is

difficult to determine whether the results are due to a tactile

deficit or a visual-tactile integration deficit.

Few of these recognition studies have investigated the -~ -

~

manner in which the child manually explores the object to be
recognized, even though this should greatly affect accuracy.
Davidson, Pine, Wilksesketten-Mann, and Appelle (1980) noted

’ informelly that Down syndrome individuals seem to adopt a
Vdifferent type of tactile exploration than do normal
individuals. Anwar (1983b) found’thatewhen she imposed order on

the extraction of tactile 1nformation by the Down syndrome

}u -

»

[

children they were much better at reproduc1ng the haptically

- - -

presented shape. Phy51cally gu1d1ng the Down syndrome child s

finger around the shape exploring its distinctive contours

38 ™~
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‘resulted in much better discrimination under tactile presenﬁion.'

r\Unéer these condit1ons, the Down syndrome child's !‘eCOgniiitiiio;xioifi R

' tactually presented'objects-was better than their recognition of

visually presented objects.

Thus; it appears that part of the Down Syndrome child'e'
difficulty with tactile information may be the result of a -
, difficulty in attending to theerelevant dimensions and in
extracting good quality distinctive info;mation tﬁat alldws for
the object's later 1dent1f1cation. These children may not
spontaneously engage in the same types of refined tactile
exploration as no:mally‘developing children, even though they'j
may be capable'of extracting, storing and ret:ieving such
information when their attention.is phyeicelly guided during the
initial exploration. This refiued tactile exploracion may be the

critical component in later object recognition,

Down syndrome children also pe:form~bettef on cognitive~'ﬂ~w~cfwm***
f\tasks when\Euei: attention is externally guided. Moress (1984)

ifound that Down syndrome infants were much more successful at
eenSOrimotor tasks when the problem wés?presented in a manner

thet encouraged the infant's aftention tc the sequence‘of steps.

Wheu the Down syndrome child failed a»task; breakihg down the.

task and focusing the child's attention on the individual sceps

in the sequence frequently resulted in task success. .This

procedure was not very effective with a control group of normal

infants. For normally developing children restructuring the task

presentation d1d not improve performance, presumably because

39



their failurefwas not the result of attentional deficits. Moressrw

concluded that the normal approach to cogn1t1ve deoelopment

involves the 1nfant imposing more and more<order’on his or her
environment. The Down syndrome child may be much less well
equipped to structure the environment and can benefit from the

deliberate structuring done by a parent or educator.

In summary, the hypotonia and reflexive abnormalitiee

‘ associated with Down syndrome'make it more difficult for these
childre;‘to maintain their body in position against the force of
gravity. This impedes the acquisltion of skills necessary for
examination and‘explofation.As in visual leernihg, these
differences and delays in early skill attaipments,make it more
difficult for the child to acduire informetion throogh tactile -
exploration aﬁd'exemination.nAs a result, environmental ‘
.exploration begine<§n‘the Down syndrome child with a heavy

y

reliance on visuel”attention, wfth manUal exploration only'

| beginning to appear at around 12 months of age. ThlS Shlft from

v1sual to manual exploratlon occurs 1n the normal 1nfant at
around six months of age. The overreliance of Downs children on
visual information ﬂ%;fbeNuin part, the result of a difficulty
in deallng with tactile 1nformat1on or tn«;ntegrat1ng visual and

tactlle 1nformatlon. Focused exam1nat1on which requ1res ‘the

Chlld to visually observe the effects of his or her tactile

‘o

~

manipulations oﬁj%Hé”object; integrating visual with tactile’
information; appears*to“develop‘particulerly*lete‘in‘theeefeﬂ**
children. Deficiencies, in focused examination and in tactile

g ' :
:
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their child's play less frequentiy'than”ﬂidwcaregivers'of' =7

.8

exploration can have important ramifications for the child's

acquisitionof new information from the environment since

| S

" focused examibation and tactile exploration prov1de specifxc

information about the distinctive characteristics of objects.
The 1mprovements in- performance that have been possible._when the
child's attent1on is specifically directed to the relev:ik
aspects of the stimu;us presentation implges that attention
focusing may be important in thétdeyelopment qf‘these skills in

the Down syndrome child.
Home Envi rohment

There have been few studles 1nvestlgat1ng the home
environment of Down syndrome infants'and how it m;y'affect their
perceppual-cogn1t1ve development. Piper and Ramsey (1980) fougd
that measures of the Down syndrome child's home environment, \\\
such as poor organization of physical and temporal environment,’» N
fewer provisions of appropriate play materials, and iesa' Lo "v"‘”””f
maternal involvement, were all associated with slower /
developmental "progress by the child. These findings are similar /

to those reported'for normally developing children (e.g., Wachs

1976)- - ‘ | /

Smith andyﬂagan (1984) found that'caregivers of infants | /.

having Down syndrome provided household/caretaking objects fdr: /

normally developing children, even though this measure was | —— —

highly positively correlated Qith the child's concurrent and
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subsequent development. They also found that caregivers of

normally"developiné children ‘talked more frequently to their

child with reference to the environment, giv1ng more definite
directions and providing more specific references, while~' | .
caregivers;of Down syndrome children tended to smile more and /7
engage in more deliberate active physical stimulation. The /
amount of physical stimulation from the caregiver was negatively
correlated with the amount of focused.examination engagedﬂin by  »
the child. The amount‘ofﬂfocused examination Ehown by thefchild

and the'caregiver's verbal mediation were bothroositively
correlated with subsequent infant performance at 24 months. The
authors concluded that the early home environment was véry f

| important for the developmental‘orogress of the Doun syndrome C
child, with the prouision of objects for play and opportUnities”
for focused examination being of particular importance for these

children. -

EQ

Several studles have found tbatrcaregivere of Dounrsyndrome
infants are less responsive than are ‘caregivers ofvnormaliy
developing,infants (Berger & Cunningham, T9§1; Jones, 1977;
1980). They tend to overstimulatevtheir child Verbaily, talking
too much to the Down syndrome child and not allow1ng the child
sufficient time in which to respond. However, other research has

found that maternal responsivity is not‘highly correlated with

jﬂinterventtonaprogrammes'feunnrnghamrand*Crawieyr‘T9&3¥*” e

latter study, an optimal. combination of sen51t1v1ty,
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elaboratlveness, and dxrectlveness provlded an envlronment most

condUc1ve to the Down syndrome chlld's developmental progress.

Qummary and Conclusions

Theoret1cal and empirical work has focused on the 1mportance
- of attent1onal and explorat1onal skill for- the ch11d s
i'perceptual-cognitive deVelopment. These behaviors are seen as
reflectlng current cogn1t1ve functlon1ng, whlle at the ‘same time
proV1d1ng the infant with the means for procuring addltlonal
knowledge about the world.‘In their role as learn1ng'tools,
.these abilities directly influence both the quantitf and QUality
of information that the child receives”from the environment. As
such tﬁey directly influence the'course"of the child"s futurea
cognitive development. | vj .

There is an 1ntr1n51c motivation in the normally developing o,

[
/

child to attend to, manlpulate, learn about, and master the

environment. This motivation can be seen in behav1or5-such as

i
/

i

|

the child's selective interest. in and preferent1a1 attentlon to /

: novel objects, the child’ s per51?tent attempts to grasp and /

manipulate contacted objects, the child's determlned efforts to

elicit responses from objects, and the chlld's per51stence 1n

task mastery. There is good reason to belleve that the Down

syndrome child may not be as~e££%e%ent~asw13athe—normarry
developing child in these areas;,ihisﬂcanmhaveﬁimportant~—f-

ramifjcations for the Down syndrome child's ability to acquire

¥ . - !
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. visual preferences occurring at varying intervals in the child's

J
.

vexploration. This control 1s observable in the regular shifts;in‘

_toward stimuli that are more complex and have subtler detail)

-greater attentional value. At first the infant is concerned

,ob]ect4 The'infant s,interest in nove ‘sbjects: now takes the

s , N
' ) ' : - -
information from the env1ronment and for the child s .
development. B o J'e .4

\\\ N i . - » L R - Lo - : ’ -

" From birth the normally developing Chlld not only .

selectively fixates the v1sual world, preferring to look at
certain patterns over others, but also shows ev1dence of taking
in such 1nformation, proce551ng 1t/and remembering 1t. Newborn
preferences areﬁthe result offwired-in propen51t1es that gu1de
the 1nfant S learnlng experiences in spec1f1c predetermined
directions, however, the 1nformatlon the infant 1s acqu1r1ng

throqgh this visual examination qu1ckly comes to .control his or

her attention, serv1ng as a gu1de for subsequent v1sua1 v'JV

developmental progress (e. g., th shift in visuallinteresb

»
€ ¢ B : l g &
One very, important developmental shift in.attention occurs
in the latter half of the first year, occurringucongyrrently
‘ ' e ‘ .
with improvements in the infant's motor abilities. At this time .

infant attention is no longer held by solely visual stimu11°

objects that cal oth looked at and manipulated hold a much

priharily with what manipulationsfhe or‘she can engage in to
gain immediate contingent feedback)fromcthewobJEct+4nithcjiuL;”"fcccu;;

s . :
focus being entirely on the 1nfant s acti s and not on the e

object. However, this focus soon shifts from the action to the -

| S




form of an 1ntense visual and man1pulatory examxnat1on (focused‘

exam1nat1on) combined w1th a more complex 1nvest1gat1on of the'

e
subtler details of the object S funct1on1ng (complexf N

;explorat1on). Durlng th1s exam1nat10n and exploratlon the child
is learn1ng a great deal about the object and its dlst1nct1ve
character1st1cs, as wel; as learning a sense of competence and
“mastery over the environment; skikls that are fundamental to all

theor1es of cogn1t1ve Jevelopment.\

. P

]

A review of the 1lit rature on 1nfants hav1ng Down syndrome

reveals 1mportant d1ffeqences in_ the range and emergence of

-

\ <
early attent1onal and ewploratlonal skills. The sane w1red in e

propen51t1es that gu1de perceptual development 1n the\ ormally"

developing child are apparent in the behav1or»of the Downb

syndrome infant; however, there are dlfferences in the emergence
\ E

and development of early visual and manipulatory skills.

Consequently, these children are less able to use these

propensities to acquire, store and retrieve the environmental

+

information necessary for perceptual-cognitive growth. The Down . -

)

syndrome ‘infant's visualibehavior is characterized by prolonged
| .
periods of visual fixation and a corresponding inability to

shift attention between stimuli or among different aspects of

the same stimulus. Despite this intense visual regard, the Down

- syndrome chfld demonstrates fewer differential preferences and

less recognition of prev1ously presented stimuli than does the.
normally developing child. There appears to be a delay in the

-

development of more advanced perceptual skills in the Down
: - _
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-8 .

syndrome child..This deiay*becomes increasinglyfapparent tPVE:?,i;;WW;
the latter half ofgxbe.first-jear’atuthe:timelwhenﬁagquired' ,
information typically beginslto guide visual attention and

exploration,

N
L

The'DoWn“syndrome infant's notbr behavior appears equally ‘

deviant. The abnormal reflexive behavior and hypotonia

"characteristic of Down syndrome _ makes'more difficult the S\\\;;
‘attainment of gross motor SklllS such as 51tt1ng and walklng L
jWhlle the development of f1ne motor skllls appear ?gﬂhe less
affected than are gross motor skills, the Down- syndrome chlLd 1s
less capable of u51ng these skllls for object examlnatlon and '
:exploratlon. These chlldren spend very 11ttle time - manlpulatlng
novel objects a) a great deal more t1me merely looklng at them.,f
'They appear to have a spe01al dlfflculty w1th tactlle
information or fperhaps in 1ntegrat1ng ta;tlle w1th v1sual
,@nformation. As,a_result,,deve%opmental skllls 1ead1ng,to'
focused:examination andito more conpiex object .exploxratidn;moa.y1 ¥i>cg‘
be particularily deviant. These skills are‘particularly": f\’: ,fp
'1mportant for obtalnlng information about the env1ronment and o

- about objects -in that env1ronment

Present Study - - ' - L
The present‘study’investigated the t1- to 15—mon5h-bld Down

syndrome child'svahility to take in environmentalJinformation o

thrpugh visual attention and tactile exploration‘by comparing
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the Down syndrome child's s\dﬁls in these areas vith those ot

| normally develop1ng chlldren. It _was expected that attention and

exploratory abllltles would be related to the length of the

child's experlence w1th the env1ronment the chxld»s current;;p;hfgﬁf.
-cogn1t1ve functlonang, and the. Chlld s sk1ll in fine motor o 8
man1pulat10n. Advances in all three of these areas typlcally

occur 51multaneously in the normally developlng Chlld but
development need not necessarlly progress at the same rate. in

each area for the child with Down ‘syndrome. Consequently,. the -
_behaviors;of the Down syndrome_children'were compafed with‘those'vld )
’of three individually matched.groups of normally developlng'w “ |
chlldren° a chronolog1ca1 age- matched group, that presumably had
-‘51malar exposure to objects and people in the enV1ronment a

mental- age—matched group that was at a sxmxlar stage in f% »
.cogn1t1ve development; and a motor- age matched group that had |
51m11ar manipulatory skills available for 1nteract1ng Wlth the
‘environment. Each rormally deVelopIng chxldgwaSFalso matched.asg_";;
closely as possible'to*the Down syndrOme child;on a number of
background varlables, “including ch1ld sex, child ordlnal |
p051t10n,’maternal education, paternal educatlon, and famlly

b

socioeconomic status.

V1deotaped records were made of each Chlld dur1ng a 16
minute teachlng/play episode. The st1mu11 con51sted of ‘a set of

four novel, commercially-available toys produc1ng a.varlety of, ;fﬂf

audio-visual responses upon.manipulation. Novel,

commercially-available toys were selected because they represent .
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a’oonmon but-importantropportunity'for ehildhood‘learning. Toysi
”were'chosen,thaticould be.manipulated_in‘a numher\of’ways”to:_‘
produce;a;variey‘ofvresponses:since this type of toy is”.ﬂ"
considered very attraotive}to ohildrenlwithin*this de elopmentalyl
‘age range, and because it allowed;for thenaximumjamount of |

" exploration and examination. - -

At the beglnn1ng of each play sess1on the careg1ver
vdemonstrated each toy" s respon51ve features to thé chlld“and
directed the Chlld?S attentlon spec1f1cally to .one ea51ly
A,reproduced response. (the mastery task) Each v1deotape was
subsequently scored sfor the Chlld s attentlonal behav1ors, the
.-child' s exploratory behav1ors, and the careglver s teach:ng

style.
X

Two separate hypotheses,Were made about the Down syndrome
'infant's“attentional:Behayiorh-Itfnas'hypothesizedvthat the Down
syndrome 1nfant would spent a greater amount of t1me than would
_the normally developing Chlld in v1s1on alone, but a lesser o
_amount of time in v151on>w1th manxpulatlon. This hypothes1s was
based.gn‘preyious‘research shonlno that‘fzwmonth”old'nownv
syndromepinfants_Spend'more time in>ViSUal‘regard.and lessrtihe :

4

~in manipulation of novel toys (Vietze et al, 1983)'and that

;.these ch1ldren have part1cular d1ff1culty in 1ntegrat1ng visual
w1th taetual 1nformat10n (Lewls & Bryant, 1982). It "3543{59 ‘
hypothesized that the Down syndrome chlldren s attentlonal ﬁocusr
/t:qould remain flrmly on the toys result1ng in less offtask and |

less soc1al 1nteract1ve behavxor in these chxldren than in .
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normally develop1ng children. This hypothes1s vas based on- the
Down syndrome child' s prolonged v1sua1 f1xat10n times and
apparent ipability to sh1ft attention between §t1mqus eIements

(eranda & Fantz, 1974; Cohen, 1981; Berger & Cunningham, 1981),

-,

Three d1st1nct hypotheses were made about the ch1ld s
manlpulatory behav1or. It was hypothes1zed that Down syndrome
children would engage in more simple object explorat1on and less
complex exbioration.,This hypothesis was based, -in paft, on past
resea:éh showing that these children engage in less overall

expldration_than do normally develoﬁang children of the‘samefage
(Vietze et al, 1983). However, these researchers did not
differentiate between the various types of object exploration,
combining them into ohg overail score. Given the Down syndrome
child's difficulty in attending to the subtler aspects of visual
stimuli (Fantz, Fagan & Miranda, 1975), it seemed réﬁsonable to

hypothesize that these children would have greater difficulty

with complex exploration than with simple exploratfon.

It was also'hypothesized that Down syndromeﬂchildéen would
not.differifrom the normally developing children oh»m&stery of
the caregiver teach1ng task This hypotheéis was madecon the
basis of research show1ng that Down syndrome chlldren are more
likely to show task success when their attention 1s spec1ﬂ1cally
dlrected toward the relevant aspegts of a stlmulus d13play*

(Anwar, 1983a; 1983b; Moress, 1984).



In addition, it was hypothesized that the Down sYndrome
child would engage in much less focused examination: than would
the normally develop1ng ch1ld ThlS hypothe51s was made on ‘the

basis of research demonstratlng the difficulty that these
children have with tactrle information and in 1ntegrat1ng
tactlle 1nformatlon with visual 1nformatlon (Lewis & Bryantl
.1982). It 1s,1nterest4ng to note, however, that if the Down
.JSYndrome childvactually required more time to process |
information as some.earlyAhabituation studiés have suggested
(e.g., Cohen, {981), then these children would have to engage in
more and not less focused examination in order .to gain the same

amount-of information received by the normally developing child.

Three hyootheses were made regarding the responsiveness of
the Down syndrome child's home environment. It was hypothesized
'\\that'Down syndrome children would have acceéss to’ fewer 7
respon51ve toys than would normally developlng children. This

hypothesls was made on the basis of research show1ng that these

chlldren have access to fewer household objects for' play (Smlthrr

& Hagan, 1984) and careglver reports that these chlldren are not'

provided with such toys because of an apparent disinterest

(Vietze et al, 1983).
a , *®

A1

It was also hypothesized that caregivets of Down syndrome

children would be less respon51ve 1n the1r 1nteractlons w1th ”

their Chlld in the teachlng/play se551on "than would careglvers

of normally deveropxng children. Thls f1nd1ng frequently has

1?:
been documented in previous research on Down syndrome chlldren

aQ

%2
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and their caregivers. Caregivers of Down syndrome children tend

to be- less responsive to their child's behavior, overst1mulnting
‘the child both verbally (Berger & Cunn1nghan, 1983; Jones,,1978;”"
1980) and physically (Smith & Hagan, 1984), without adequately
mediating the child's interaifions with his or perenvironment‘

(smith & Hagan, 1984).

In no}nal infant~caregiver interact}ons there is an
appearance of synchrdny'and responsiyity primarily” because
caregivers tend td‘pefceive and tespond to;infant behavibr as if
it were intentional long beforé it truly is purposeful (Kéyé,
1982; Maccoby & Martfn, 1983). Itén&y be that:caregivers’ate
less responsive td the Down syndrome child than to the normally
developing child becaust they seé'the:bown syndro@e.cnild:s

jbehavior as becoming intentional only at a laterdage. If

‘behavior is not‘intentidnal; then there is less obligation”for

the caregiver to respond, elaborate or mediate with the child =
having an active rdle in the 'interaction (Skinner, 1985)-and

more of a tendency to provide for thé child (e.g., stimulate).

The fiﬁni hypothésis explored the possibility thét caregivers -,
perceive the Donn syndrome child's behaviq: as not being .

intentional at the same age as is that of the normally

2.
developing child. ,

In summary, eight speciﬁic~h§ﬂdtheses were investigated in
this present study

1. Infants- w1th Down 5yndrome w1ll engage in more v181on

alone and less vision with man1pu1at1on than will normally
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developing infants.

2. Infonts with Down syndrome will ‘engage in less offioékw

and less social intefootive behavior thad7wi11’ho?ﬁETT}W77

developing infants.

3. Infants with Down syndrome will engage in more simple

exploration and less complex exploration than will normally

developing infants..

4. Infants with Down syndrome will not differ-from normally

developing children on the duration of their mastery

behavior.

: . . /
5. Infants with Down syndrome will engage in less focused ’/

examination than will normally developing infants.

6. Infants with Down syndrome will have fewer rgsponsive'

toys in their
7. Caregivers
responsive in
caregivers of
8. Caregivers

their child's

home than will normally developing infants.

of infants with Down syndrome will be less .

their interactions with their child than will ...~

normally developing infants. =~
of infants with Down syndrome will péroeive

behavior as less purposeful or less

intentional than will caregivers of normally'developing

children.
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'METHOD

Subjects

Sixty infants between the_ages of 6 and 15 mohths}together
with their earegivers participeted in this study. Fifteen of the
infants had Down syndrome, while the remaining 45 infants were
normally—develdping children who served as mentale, motor-, or- |
chronological-aged-matched comparisonsf'

All Down syndrome child-caregiver pairs‘;ere participants in
the Britiéh Columbia Infant Development PrOgram&e and were
contacted through the1r programme worker. A total of 24 families
were contacted. Of that total, three fam111es retused to
participate on emotional grounds and six’ famllges agreed to
participate but were unable towdo“ée. In eech case the child
died before reaching the”eébrepriate age for the study. The

majority of Down syndrome infants were diagnosed by cytogenetic

analysis as possessing the ‘trisomy 21! variant of Down syndrome.

The comparison families were drawn from'a file of volunteers
contacted at Greater Vancouver hospital maternity wards at the
time of the child's birth. A total of s%jfamilies with normally

developing children were contacted and only two fam111es refused

to take part 1n the study.-In both cases the £am111es refused on

the grbund&'thatkthey'no longer had time to participate in

research. The forty-five comparison families were then chosen
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from this subpopulatlon on the basis of the best match to a Dovn

syndrome ch11d.

Matching wvas done on the basisAof‘each child's score on the
3ayleyf5cales of Infant Development (Bayley, 1969) ThlS scale
has the advantage of providing separate mental and motor
developmental quotlents and was used to ensure approprlate
matches in each of these areas. Each Down syndrome Chlld was
‘palred w1th a normally developlng child of similar mental age,
with a child of s1m1lar motor age, and with a ch11d of 51m11ard
chronologlcal age. Th1s‘procedpre resq}ted in the formatlon of
three comoarison groups each1with 15 normally developing
children: armental—age~comparQSOn group, a motor;age—éomparison
‘group, and a\chronological—age-comparison group.”The mean’

‘ mental,mmotor\and chronological ages for each ofhthese three

groups of; children can be found in Table 1.

Each group -of normally develobing children was matched as
closely as possible to the Downvsyndrome group on a number of
[ ) %

‘demographic variables. One. of these demographic variables was

family socioeconomic status (SES), as determined/hy the parents'

vscore on the S1egel Prestlge Scale (1971 cited in Hauser & ~

\
Featherman 18971), In thlS scale, parents responses to

’quest1ons regarding their job t1tle,kthe1r type of bu51ness, and

whether or not the1r bu51ness is pr1vately owned self-owned,

-

government- owned' are used to determlne the1r job cla551f1catlon

- — - - -

code. ThlS cla551f1cat1on code is based on the 1970 detalled

Industry and Occupatlon Codes, U.S. Bureau of the Census. Each

54
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" Table 1

Mean Age Scores in Months For Bach Group e s

- Motor , Mental Chronological
Age , - Age :  Age
-‘Down "syndrome 8 ¢ - 1&»/ 13
Motor Matches 8 . s - 9
Mental Matches 10 3 10 10
Chronglogical . %
- Matches . BB ! 13 13

"

Mean Scores and%Standard‘Deviatiéns

L Lo

Motor1 Mental!

Chronological

Age 4 Age Age

o 2/ sd % 2 sd z  &d
Down syndrome 34.9 6.3 197.0-9.6 13 1.5
Motor Matches ©37.0 6.4 {1 83.5 8.9 9 2.1
Mental Matches 41.6 5.4  192.0 9.6 10 2.1
Chronological / v :
Matches 46.2 3.4 épe.9 6.4 13 1.5

. ‘ N

Note: 3

1. Means (%) and standard deviations (sd) for motor ages

and mental ages are in Bayley Standard scores,
2.Means (%) and standard dewiations (sd) forf
chronological ages are lin moﬂths.

$

%
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classification code has ass1ged to it a score on the S1ege1

Prest1ge Scale rang1ng “from 0 - 100, w1th h1gher scores be1ng

assigned to those jobs rated “as” more‘socrally‘presttgousTfe.g.,'{' :

lavyer, doctor) Eadh group was also matched as closely as
possibleétovthe Down syndrome group-on‘a number of other

. demographic variables‘suchlasvparental education,*sex;'and |
ordinal. position.\ihere‘were no significant differences between
the groups on any of these demograph1c var1ables. Mean scores |
for each group on contlnuous var1ables<and the number of

careglver/ch1ldren for each group w1th1n each category for

categor1cal var1abIes can be foundin Table 2.

N

. The majority of the chlldren came from mlddle class
backgrounds and all the children had two parents present in the
home. Eor 58 of the ch11dren thesprlnc1pa1 careg1ver ‘was the

~

mother-\for two of the normally developing children the o
\ N

pr1nc1pal careglver was father. For these latter two cases only, ‘

the . chlld S father was 1nterv1ewed and appeared in the

v1deotapex\ a 7 : | . 7 —
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Table 2

s Demogfaphic Information For Each Group

Down

syndrome

Mental:

Age

Chrono.
Motor -logical
Age "Age

. Mean and

L M

*Maternal

Education 13.7 -
*Paternal’

‘BEducation 13.3
**Maternal :
" SES rating 40.8 1
**Paternal

§ES rating 44,9 1

\

: Nonworklng Mothers 5
Birth Order

2 .‘57 ‘

3.1

1.4

4.3

Firstborn 5

q?terborn .10
Sex \

‘Female 11

Male

M sd
L=
13.2 1.6
13.7 3.7
40.3 11.4
39.8 13.7

bl

9

"n o O\ O

standard deviation on each continuowms-Vvariable
- sd

fNumber of Careglvers/Chlldfen on each Cabegorlcal Variable

4 | 5
{y 5
11 10

7 B

B 7

M ~sd M sd
13.9 2.3  13.9 2.3
13:5';2.3 13.8 2.6
45.6 11.9  44.8 €73
42.2 12.9  46.6.16.3

* Education is in yea

** GES ratings derived from Slegal (1965 NORC Prestlge Scale, as
cited in Hauser and Featherman, : ,

rs.

57

1977)

~.



‘Materials
Bayley\Sbalesfof Infant DeveldﬁMentv

VAR . . ’ —

: !
~ The Bayley Scales of Infant Development were de51gned to SR
_ provide an adequate measurement of the developmental pnogress of'
(i/lnfaﬂts between birth and thirty. months. The Mental Scale is

N de51gned to assess sensory perceptual ab111t1es, problem—solv1ng
v’ .

ab111t1es, early verbal communlcatlons, anS more abstract

abilities 1nvolv1ng generallzatlon and cla551f1cat10n.‘The Motor

4

'Scale ts designed to(measure the . 1nfant s body control
coord1nat10n of large muscles, and man1pulat10ns 1nvolv1ng
’flne-motor,skllls (Bayley, 1969) Bﬁyley's normative sample
{cdnsisted“of 1262 normal 1nfants ffjm the Un1ted States. -

Split-half re11ab11t1es for the Men al and’ Motor Scales average

86'(Yang & Bell, 1975) Psychometrlcally, the Bayley Scales are _
considered to be one of the most rel1able and va11d of the

tradltlonal infant assessment tests (Yang & Bell 1975).” L

\‘} '

Questionnaires ) - , : A , - "
' ‘ , \ IS

Two questionnaires were developed by the researcher f®r use

\ : _

in this study. The Toy Scale, is an inventory of \
commerclally ava1lable tqys respon51ve to infants' actions. Toys
7

were 1dent1f1ed as respon51ve if they contained features that -

produced audltory, visual or tactile feedback in response to

nch1ld manxpulatzon (e.qg., ch1me«balls, Jéily'guﬁpéPET‘aﬁéiéal N

instruments, etc.). This def1n1t;on of respons*veness is

congruent with that of"McCall (1974)‘and“Yarrow et al. (1972).

.o
R . » 3 v . } ;
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Y

. This toy 1nventory provided a measure of the number of

v

responsive obJects ava1lable 1n the home for the child's play

(see Appepdlx A).

‘ , )
l:ThevInfant Intentionality Questionnaire was designed by the

reSearcherfto'aasess.the Caregiver's feelings about his .or her
child'eldeVeiopmentiof'intentionai'behavior.‘Specific QUestions
'dealt with the careglver s perceptlons of 1ntentlona11ty behxnd
such common 1nfant behav1ors as smlllng or crylng. In each case
"the careglver was requ1red to dec1de at what - age (1n months) |
‘they belleved that the Chlld flrst engaged 1n the oehav1or
(e.q. smlllng because he/she recognlzed you or becomlng
frustrated because a toy was out of reach) ThlS questlonnalre
" provided an indication of the,careg}vers percept}ons of their

child's deveiopment of goal"directed behavior and reaponsivity;

‘Both of these questionnaires were administered through a
parental 1nterv1ew which took place on a home visit. Copies of

both quest10nna1res are 1ncluded in Appendlx;ﬁx

¢

~Toys

The toys selected were deSigned.for normal infants over 6

[

months of age and were similar to'toys foundﬁinteresting by 8-

to 12-month-old Down syndrome infants in a study by Vietze et al

(1983). Two weré primarily effect—production toys having

2

feedback. Both of these were Duplo toys that couxd'be taken

- apart and.put:baCR together again. The first was a rattle
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composed of a movable duck's;head‘on top of a

four-wheeled-spinning base. ihe second was a manipulable‘horse? e

~.and rider on a base that could be either rocked or‘pulled; Both _

were brightly colored and had movable parts that produced

‘different sounds when manipulated. The other two toys were

pr1mar1ly problem solving. toys wh1ch requ1red the child to ‘make
a spec1f1c response in order to obta1n a toy that was out of
reach. One toy was plaeed on a cloth so that the child had to
pull the cloth‘to obtain the toy and the other was placed behind:
a transparent barr1er that had to be c1rcumvented to.obtain the
toy Once obtained, these two toys were also responsive to
infant manipulation. ‘The first was a cleariglass ball'partially
filled with water in which two" br1ghtly colored ducks floated
These ducks moved and produced noisés when the ball was shaken
or rolled.rThe second was adsoft rubber turtle that produced
noises when queeied,'and jumped'when patted. All four toys were
selected speciflcally for their respon51veness to m1n1mal ch1ld 71;;’
manipulation, and for their unfam1l1ar1ty to the chlldren. Each

S t
parent was questioned and ‘each reported that ‘their th1ld had not

had prior exposure to these toys. ‘

Procedure
Procedure

Each child and caregiver was first visited in their home. -

The Bayley Scales of'lnfant'Developmént (Bayley, f§6§7 were

administered to each child to measure the child"s level of

functioning in both mental and motor‘skills and to ensure that

l 4
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' appoxntment was then ‘arranged w1th the careglver and‘chxld for

the appropriate matches were made. Immedxately following thxs,
the Toy Inventory and Ch11d Intentlonalxty Questxonnalre weref S
completed through an interview with the car . An Sl ,Wc_;cdf

the subseguent v1deotaped session|on the unlyer51ty campus.

Each Chlld careglver pair was vide aped at the UniverSity

3

during a 16 m1nute teaching/play session. The v1deotapedn

sessions were conducted in a 3.1 meter by 4 6 meter carpeted

playroom on the university campus. The playroom conta1ned a

chaxr, a hlghchalr, and a coffee table contain1ng the four toys
arranged in ‘the order of presentatlon._Two;v1deogameras,equ1pped
with’standard lenses were:pOSitioned in opposite;corners of the

room. One camera was focused on the caregiver's face, while the -

.,‘other camera recorded the infant's play behavior with the toys.

wnonex‘perimental toys). Caregivers were informed that*each toy

The camera images were fed through a split—imége*generator that

produced a videotape recording of each infant's actioné} with

the "image of the caregiver's face positioned in the upper L

left-hand-corner of the tape. An Altec Lansing omnidirecti nal

il

microphone (model # 5606) was suSpended'from the ceiling in thep
center of the room, The videorecorder nao;equipped with a RCA

Date-Time Generator (Model # 1440A), whith produced a time,

record on the‘videotapef§7"
Cj . /
The session began with the experimentel discussing each of
N
the four toys with the caregiver (children were present during

this instruction:period, but were occupied with other



.

_ could be played\ﬁith in a number-of different\wayé to produce
respon81ve feedback and that there was a spec:flc task desrgned
for eech toy. These respon31ve featuresrand toy tasks~wetefthen~ »42—
demonstrated to the careglver a they,.ln turn, were asked to |
demonstrate them to the chlld, Appendlx B contains the complete
toy instructions given todeach careéiver; Caregivers were -
spec1f1cally 1nstructed that there was no r1ght or wrdng way to
play with the toys and that they could allow the ch11d to play
with the,toy in whatever manner ‘he or she chose. In addition,
they ﬁere encouraged to interact naturally with the child during'h
/the.videotaping (e,gl, they could return a dropped toy or /
redemensttate a toyviffth;y feLg ﬁt was neceSSary) The
experlmenter returned at ‘the" end of each four-mlnute perlod to

&
hand.the careglver the next toy After all four toys had been

i

demonstrated and played w1th careg16ens were: permltted to view

the videotape and discuss the study7w1th thevexperlmenter. .

L
A

Cogding o B o o e e
° v N V v - g}?
. The videotapes of the child and ceregiyet‘teéthfng/pféy

episodes were coded continuously on an Apple Ile computer

the ABC (Apple Behavior Collection Program) data 'system .

developed by Howard GabettT“P, Eng., SFU,fsycholpgyDepartmentf
This syStemJailows for the collection of data over spedified"
time.periods in a priorit& (higher behavioreikéddestake S
precedente over lower codes) manner. Coded date are stored on a
a _

floppy disk and Ean be feproduced directly or put into summary

‘r



stat1st1cs of accumulated durat1ons and frequenc1es for each

code over the course of the trial. These summary statxstxcs can

then be recorded and transferred to the ma1n frame compuﬁer for

subsequent statistical analysis.

Each videotape was coded separately for three»types of
behaviors. Two of these\codlng systems involved child behaviors: .
child attention and chlﬂd exploratlon. The third scale assessed

the responsiveness of careglver behavxor.

e infant's sustained focused attention,

~ The first coding sys‘em, child attention, measured the
cumulative duration of t

in seconds, as it was di}ected‘to various aspects of the

s ! L, F

\fouf possible behavioral codes
“ur

*determlned solely by the ¢ocus of the infant's gaze: off-task,

surroundings. There were

soc1al v151on, and v1s1on with man1pulat1on. Offtask was scored

onby when the infant's gaZe was directed away from the toys and’

from the careglver to some aspect of the env1ronment or to some

l

po1nt in space. Social was scored only when the infant's

attention was focused on tLe caregiver's face. Look alone was

oy

scored when the infant's gaze was directed toward the toy but
the infant was not touching it in any manner. Vision with
manipulation was coded when the infant touched or hanipulated

the toy in any manner while looking at it.

The second coding system, child exploration, measured the
amount and natyre of the infaﬁt‘s manipulation>of the’toYQ.‘In

essence, this coding system broke the vision with manipulation
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category into several more reflned subcategorles taklng 1nto

. account the nature of the Chlld 5 manlpulatory behav1ors. It

con31sted of e1ght beBavioral categor1es rang;ng from s1mple

explorat1ons such as mouthlng and. bang1ng, to compleyx
explorat1ons taking 1nto account the spec1f1c nature and °
d1st1nct1ve character1st1cs of the toy be1ng explored and to -
behaviors evidencing ;ask mastery. These eight specific
exploratory behdvioral codes ere listed and deseribed in

Appendix C.

The most ionrtant‘behavioral cPde in this section was
focused examination. This was scored ‘only when the child was
holding‘theltoy, observingjit with an intense expression, while
simultaneously fingering its parts or turning it around. Focused
examination is a manipulation skill that is also a direct

measure of infant focused attention and information processing

(Ruff, 1985). ! )

The third coding system was an evaluation of the caregiver's
teaching responsivity. This was accomplished through the '
Caregiver Responsivity Scale, a measure adapted afom the
University of Washington School‘of Nu{sing Child Assessment
satdllite Training Teaching S¢ales (NCAST). This scale assesses

ALY

caregiver teaching style intinteraqtions with'infants between

" birth and three years. It divides careq1 er behazior into four

categories: sensitivity to cyes, respogsly;ty to disfress,

socio-emotional growth fostering, and.cognitive growth. fostering -

(Barnard, 1978). This scale when given in its entifety by a
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'ir‘ai’ﬁ‘ea"a;s‘é’rééfr‘"ras‘ high interrater reliability. Interrater
feliability coefficients range>fr6m .64 to .86 for éébh"éfffHE ’ﬁ7'7
foﬁr categories, with a;med?an of .82 (Mott, Fewell, Lewis,
MeiSels, Shonkoff & Simeonsson, 1986). However, this study‘was
interested in only caregi;er responsivity behaviors; therefore,
only selected items from the instrument were utilized.
Reliabilities are not reported for such usage. A copy of the
Caregiver Responsivity Scale is included in Appendix A,

¥
Interrater Reliability

Five of the 15 child-caregiver videotapes from each group
were independently'coded by the researcher and by a second
observer. This second observer received prior training in using
both.thé child attention and child exploration category sfstems,
and in using the Teaching Respgnsivity Scale, but wag not -
informed of the experimental hypothéses or of the ch&lgyeg;s R

group membership. Training was conducted using videotapes of

children who were pilot subjects for the study.

In order to evaluate rater effects the data from these 20
videotapes were subjected to 4 X2 (Group X Ratér) between and
within mixed analyses of variance. The fiﬁea'btheen group
variable was Group (Down syndrome, mental-age match, mptor*age“
match, and chronological-age match). The within group,vaxiapler
‘was Rater, either experimenter or second observer, and'this Was

considered to be a random variable. The advantage of entering
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Rater as a random independent variable in an analys;s of

variance is that it then allows for genera11zat1on beYOnd the B
" ‘two raters in this study to the popuIatIon of“aii?possfbié”“’“**
raters. One result of doing this, however, was that quasi F's

€

had to be generated to adequately evaluate the;effects of the.

grouping vagiable. . | B “

EY

If the two raters were consistent with one another and
reliable in their coding offbehavior then significant Group
‘effects should be found, but significant Group X Rater
interactions should not. Obtaining an interaction would imply _
that the raters coded the groups differently; COnsequently,
there would be unreliability in the cod;ng system. The exact
ratings of the two observers are not important in this situation
(the Rater main effect), only that the raters are consistent in
scorlng the occurrences of behaviors in the four groups. It is
conceivable that one rater might have held the cod1ng buttén .
down consistently longer than the other, or that one rater.migptrmwr
have been consistently slower than the other in reacting to the
occurrence of the behavior (a Rater‘main effect). It is
expeoted however, that both raters codlng 1ndependent1y of pne-

another should uncover s1m11ar Group main effects.

The 4 X 2 analyses of variance revealed no significant Group f P
) N s 1

X Rater interactions for any of ‘the n1ne observat1onal dependent .

‘varlables coded in thlS study There vere,. however s1gn1f1cant

Group main effects for social, F(3 14) = 3. 40, p < 05 vr51on
_alone, F(3 15) = 8.10, p < 01- vision 'with manlpulaﬁion F(3 \

N A
a4 -
v ! v
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10) = 4.03 p < .05; focused examination, E(3, 16) = 5.66, p

C <, 01- simple exploration, F(3,16) = 3,19, p < ,05; and complex

_'explorat1on, F(3, 8) = 16.79, g < 01. There were no significant
group effects for Careg1ver Respons1v1ty or for mastery. These
Group effects w111 not be d1scussed here since they paraliel the
overall study conglu51onsgreported later in the results section.;
Finding such sighificabt Group effects for. both raters ih a
randomly chosen sample of this small a size is addﬁﬁional |
;upport for the robustness of these Group main effecfs.

Theré was a sigﬁificant Raéer main effect for vision with
ménipulation, F(1, 16) = 5,51, p = .032; focused examination,
F(1, 16) = 9.8, p = .007; and mastery, F(1, 16) = 20.3, p =
.0004 . In comparison to\the first observer, the second obgerver
consistentiy saw more focused examination of the toys, more
vision with manipulation, and leés'masterfiin each groﬁp. The

‘lack of any Rater X Group interactions indicates that both

yal

raters were consistent in their scoring of the behaviors
occurring across the two groups of children. Estimates of the

[

variance components are provided in Appendix F.
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~  CHAPTER 111
 RESULTS

The focus éf'this,investigation wasron the differences
b;tﬁeen Down syndrome andﬂnormally develo?ing child}en on each
- of i1~dependent variables. Eight of these dependent Qariahles
were scores obtained from.the videotapes of the child's behavior
and involved the total amount of time each‘child»Spent in 1)

- .
offtask, 2) sociel 3) vision alone, 4) vision with )
man1pu1at1on, 5) focused examination,- 6) simple exploration, 7)
complex explorat1on, and 8) task mastery. All of these
varlables, with the exceptton of simple exploration, were
hbtained by summing the du;ation of each behavior in each” :
'four-minute toy session over all four sessions. Simple
exploration was the total of both mouthlng and banging beha;lors
across all four sessions. Tho rema1n1ng three dependent
variables consisted of total-scores from 9) the Toy—Scale,i10) e

the Infant Intentionality Questionnaire, and.™) the Caregiver

Responsivity Scale.

Group Differences

LU

"Overall differences between the means for all four groups of

-

. chronblog1ca1 age match) across all 11 dependent var1ables Were &

‘examlned 1n1t1a11y through a mu1t1var1ate analy51s of varxance.

Th1s MANOVA revealed a s1gn1fxcant overall Group effect for all
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. 11 dependent variables B(33, 136) = 3.76, p < .0005. A

“a

L 4
‘subsequent xnvest:gat:on of each dependent variable separately
éthrough analysis of variance,
Eleven separate independent groups one-way ana;yses of S\

szgn1f1cant overaIl Group effect of this magn:tude allows !or

variances (Group) were conducted on each of the 11 dependent
variébles to determine which of the dependent variables
contributed to\the overall Group main effecc'apbarentnin'the
MANOVA. There were significant Group differences‘fcr eight of
the variables: offtask F(3, 56) = 2.92, p = .042; social F(3,
56)= 5.54, p = .002; vision alone F(3, 56) = B.34, p = .0001;
focused examination F(3, 56) = 4.52, p = .007; simple‘
exploration F(3, 56) = 6.74, p = .0006; complex exploration 5(3,
56) = 16.38, p < .0005; and{for the Infant Intentionality
Quedtionnaire F(3, 56)»= 9.47, p < .0005. There were no
significant Group dlfferences for vision with manlpulatlon; task

mastery, the Toy Scale, or the Caregiver Respon51v1ty Scale.

Dunnet's Test For Planned Comparisons

"

In order to further explore group differences, _planned
comparisons were conducted on each of the elght dependent

variables showing a significant Group effect in the orlglnal

analys1s. Dunnet's tests were eompu%eé~ﬁor—e%%task,;soc&a%7f e

vision, focused exam1nat1on sxmple exploratlch complex e

explorat1on, and intentionality. Dunnet 8 test is the test of
; . .

\\
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N
cho1cevwhenever pairw1sé compar1sons aare made betveen one

cond1tion and other compar1son cond1t1ons (Keppel 1982)

allowed for the detectxon of specxfxc areas’where*the*Dovn”*“"**“‘f‘f
syndrome children were d1fferent from each of the.three groups :
of normally develop1ng chlldren. These results, along w1th the

mean scores of each group on eachwof the 11 dependent variables

are presented in Table 3 Standard dev1atlons for each group onj

- each of the 11 dependent varlables are presented in Table 4,

| .
o ~ o

The typical.p < .05 significance level was selected as a

o . . ' ’
‘reasonable type 1 error rate for comparisons on\each\dependent

o i , -
variable. However, since a number of comparisons are made.across

dependent variables, it is impo;tant to also consider a \\

reasonable family;wise error-rate for the 11 dependent variables

\\yxtested (Keppel 1982) The Bonferron1 (Dunn,,i961- Perlmutter

//

' Myers //972) fr91ly\w1se error-rate corrects for the/f

/

ance lefvel of 05 across tests on 11

v T &

ma{ntaln a signi:

”?dependent varlables would‘requ1re a Bonferron1 fay11y~wlse error

5, L4

‘rate of 05/10 = 1,005, In this study the fa/;ly wise error rate

1 -

of .01 was chosen since thlS was the clos/st tabled value-to
. A

;005. . £ ‘ // . ) )

| L
\

The Down syndrome chlldren were 51gn1f1cantly dlfferent from

-

e s

;thelr chronologlcal-age mafched peers in vision alone, s1mple S

explorat1on complex/eXploﬁat1on ‘and 1ntentlona11ty, wlth group

d1fferences approachlng 51gh1f1cance for offtask and . focused

~ P \ . v o

- e \ . 3 . .
-~ \ t ’ . B
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T Down - - Motor - - —~Mental Chr
S . syndrome - Match ~Match . Match
Offtask 1 36.8 92.4% 80.5+ 76.8+
Social . 85.9. 44,0%x% QB 4%* - 75.9
Vision alone 260.1 191, B* 182, 9%* 139,3%*
Vision with - - -
~ Manipulation 443.2 496 0 . 489.0 - 523.9
Focused - O\ . ' -
Examination 61.6 m$4 4** 128,.6%* 100.3+
- Simple : . ‘
Exploration A7 3 99.4 69.6
Complex \ .
Exploration 40.3 219.7 53.7 133,2%*
Mastery ' 36.0 28.9 - 34.2 =~ 45.0
Toy Scale 2 14.0 12,9 15,0 16.9
Intentionality ,
Questionnaire 3 6.0- . 4,0%* LA e
‘Responsivity : ‘ e’ :
Scale‘4 10.3 - 10.0 9.3 10.9
Note-
1 All play behav1or variables represent average number of
‘seconds.
3 This gcale represents the average number of toys in the
infant'g home. :
4 Average score (maximum = 20, minimum = 1) on the

A

Mean Scores For Each Group qn'Eaéh

Téble:

3

'Déﬁéﬁaeht vatiablef

respon§1v1ty scale.

Note: Dunnet's Planned Comparlson Tests were used to test for
significant differences between each Down syndrome mean and the

means from each group of normally developlng children,
** p < .01 Significant famlly wise compar1son. Bonferron1 S

correctlon.

* P < .05 Significant individual comparison. . :
+ p < .10 Approaches significance “at 1nd1v1dual comparlson

level.

‘%Qw
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AN N ' 'Y Table 4
. Standardfbeviations For Each Group on Each Dependent Variable:
- e T o
! Down ~~ Motor .. Mental Chronological
) syndrome Match . Match Match
Of ftask . 33,9 - . 48.6 . 78 . 46,1 f"
Social ‘ 41.3 27.0 25.5 40.6
Vision alone : 93.5. . 69.6%* 53.6 39.3
Vision with o L
Manipulation 109.5 96.4 = 136.1 ’ 82.0
o Focused ; S _ S '
: Examination / 41.3 63.1 53.7 4 45. 1
Simple o : - -
Exploration ( 46.7 ‘ 52.3, . 50.3 19.5
Complex ’ L : ‘
Exploration . 30.1 .3 4,0 . 77,1
Mastery © . 25,6 17.5 15,6 20.8
.Toy Scale ' 3.5 5.6 5.3 - 4.2
Intentionalit ‘ -
Questionnaire 1.3 . 1.4 1.3 1.3
Responsivi ‘ ‘ ,
‘ Scale 5.0 3.3 1.8 2.9 -
b - \ a8 : ]
- ; WA ‘
. | \
‘1\; N
i ) e
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examination. They we:e not significan:ly different,rhoiever, in
social behavior. In comparlson to the1E mental-age matched
peers, the Down syndrome 1nfants wete 51gn1f1cant1y dlfferent in
' soc1al, vision alone, focused examxnatlon, and 1ntent1ona11ty,
nwith oetween group aifferenges approaching significance fo?j
~offtask behavior. There wefe“no significant differences in the
amouT?s of simple and complex expioration_in which they engaged.
In comparison to their motoraaée-matched‘oeers, the Down |

— -

syndrome infants were significantly different in social, focused

examination, and intentionality, with between group differences
' v ~ . B \‘ »

~approaching significance on‘offtask and vision alone.

" As ¢an be seen in Table-3, the Down syndrome children
P . o

engaged in less of ftask ‘behdvior, less focused examination and

more vision alone than didrany group of normally developing

children. The Down syndrome children spent»signifioantly'more

time in social behavior than did either their mental or ) .

motor-age-matched pee:swbut they were not significantly
different from their- chrononlogical-age-matched peers in this
behavior.’” The Down syndrome infants engaged in‘more simple

'exploratlon and less complex exploratlon than did thelr f
. , .

chronologlcal age matched peers but they ‘were.'not . shgnlflcantly

dlfferent from thelr mental and motor-age-matched peers.ln this .
;. :
respect. Careglvers were as respon51ve to the Down syndrome

chxld s behav1or and. provxded as. many'responstve toys’for*their‘*
play as d1d gareglvers of normally deve%ep}ng ehildfeﬁ—aﬁowevef,,

A

areg1vers~tended toypercelve thelr‘Down syndrome infant as



being less intentional in their early behaviors than did the

caregivers ofdnormallyrdevelopihg children. - A

. Backgrouad Variables .

In order to ensure that differences between the groups were

the result of-group membership and were not an artifact of tbe’v 7
matching procedure, the infants were also divided into groups
‘a¢cording to certain pre-selected background variables. These
background variables were then added as additional independent
variables in én,enalysis of ueriance. The two background ;
variables chosen a priori as being most likely to influence‘the'
:esults were maternal education agd birth order. A subsequent 2
X 2 X 4 Analysis of variance (Education X Birth X Group)'was
conducted for each of the 11 dependent»va;iablesi;Ih-eQSence
this 2 X 2 x—4 ANOVA involved a partialling But of the two

{

background effects and see1ng 1f the group1ng effect rema1ns. If

x

L]
-

the matchlng procedure has been effectlve and the group

‘d1fferences are real' not.an art1fact of demograph1c differences
between groups, then separating the GrOup effect from Birth or
Educat1on effects should not change the or1§1na1 Group
d1fferences.'Thus,-1t was expected that the orginal Group s
' effects vould remain unchanged in thls ana1y51s, and that there

would not be any Group X Birth or Group X Educatlon

1nteract10ns. Sudh 1nteractlons ‘would make the Group main effect

- more dlfflcult to 1nterpret. .

-
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An additional advantage of this type of analysis is that it

also gives us informatign about the e{fecte of the‘demogr;nnic
variables and their interactions on the dependent‘varfebie.”fhiet'
type of infefmation is not available in other types of |
partialling odt analyses (e.qg., regression{analysis)l In this
way, the effects that demographlc variables such as maternal

education and b1rth order have on the dependent varlables, as i

well as their interactions with one another, can be observed.

Results of the ANOVAs revealed significant group effects fgr
1eech dependent variable that‘ﬁed been'significent in the orginal
analysis..In addition, two signifitant main effects for .
Education were found for offtask behavidr F(3, 47) = 7.39, p =
).01 and, for the Toy scale 5(5’347)’— 8.01, p = .007. Mothers
having higher ievels of educatien tended to provide their
children with a greater nunber of gesponsive toys and had
children that spent a greater portion d&,fheir time engaged in
offtask behaviors than did mothers ;ith‘leseer emounts of
education. One significant Birth X Education interaction was
found forisimple exploration F(1, 47) = 4.99,
g = ,03. Eldest children of h1ghly educated mothers engaged in
less simple explorat1on tha~ did latter born chlldren, while
eldest‘¢h1ldren of less educated mothersnengaged in more sample
exploration than did later born ehild:enl There were no |
significant group X education or group X birth order Sg

“interactions. , A o L S
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(‘ _CHAPTER IV S ,
' DISCUSSION ”

' . . .

Thls study has unCOVered some 1mportant aspects of Down
syndrome ‘infants’ attent1on to and explorat1oﬁ of novel objects.
In comparlson to normally developlng infants, infants w1th,Down :
syndrome spend significantly more tlme»vzsually attending ﬁo |

toys and significantly less time engaging in offtask péhaviors

‘or in fochsed examination. The Down sydrome infants spent

ﬁlgnlflcantly less time 1n 51mple and complex exploration than

/

dld thexr chronologlcal age-matched peers, but their exploratlon

was not sxgn;flcqntly differed from normally developlng children

of similar menthal and motor age. Although caregivers of Down

“QSyndrome/infants berceived,their infant as develqpingl,

intentional~behaVior later, they provided a similarivariety of

_responsive toys and were as responsive in their teaching

behavior as were caregivers of normally developing\éhildren. e
Thus, whtie both normally developing and Down 5yndrome infants

in this study appear to have access to equally responsive ﬁome
. “ A
N

environments, differences in the Down syndrome infants' \

. . \ ‘ . - | AN
behavior, in particular their attentional behavior, may mean \\
that they are less capable of taking full advéntage of this \\\

information-rich environment.
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Visual Attention ;; o | BN

-~ D , I

Y

. In?partial‘suppcgt.of ;he first‘hypqthesis,fchitdfen'hiviﬁq' o

Down syndrome spent a greater portion of thé‘pléj seSsion than

did normally developing children in vision alone. This reliance

on the visual system occurred despite the fact that these

children had the‘fine motor skills necessary to engage in object

-

manipulation. There were no significant differences among the

groups in the amounts of time spent in vision with manipulation.

These differences in visual 3ttention are consistent with

- -

previous work and expand on what is already known regarding the

IR

Down syndrome

*

attentional and information-processing skills of

infants. Earlier studies on visual preferences and recognition

- memory in very young children with Down syndrome have found that

these children spend long periods of time visually foatedion'a
stimulus presentation (Cohen, 1981; Miranda, 1970; 1976; Miranda
& Fantz, 1974). Studies of older Down syndrome children have.

also found that these children spend more time merely looﬂigi\it,‘

'objgcts and less time in object exploration or mastery than do

-
normally developing children of similar chronological age

(Krakow & Kopp, 1983; McTurk et al, 1985; Vietze et al, 1983).
Preterm infants expected to show poofer developmental outcomes

as the result of neonatal complications also show prolonged <

~visual fixations (Landry, 1986). , , I

These extended periods of visual fixation are significant

i

indicators of impaired'developmental'progress._Recent}

Al
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‘normally develoéang and in preterm 1nfants are_pred1ct1ve of

“wvisual fixati

'additional

that entire perlod Th1s could explaln why extending the

~

1nvestlgatlons have found that prolonged vaual fl}atlons in ' (

poorer scores on 1nte111gence'tests during the pfesohool and

hd -

-elementary school years (Columb1a, Mttchell o’ Brlen & Horow1tz

"1987; Slater, 1985; Slgman, Cohen Beckwlth & Parmelee, 198g~;§§

At one time it was bel1eved that looklng time was d1rectly

vooa

.reiated to 1nformat10n~proce551ng time and that the prolonged

s of the Down syndrome child indicated a need for

-

amilarlzation»time (Cohen, 1981). This may not be
entlrelyftrue:‘It is noﬁwknown that,'in addition to a more
focused attentlonal component looking‘time also includeg foth
casual looklng and blank starlng (Ruff 198@5). Thus, it is
possqbae that even ‘though’ the Down,syndrome children are looking

at the stimuli they are not. tak1ng in information throughout

familarization time does not 1mprove recognition performance

(Miranda. & Fantz, 1974).

L4

. - _
The fact that Down syndrome infants did not spend
51gn1f1cantly less t1me in vision with manlpulatlon is-

intriguing and _may be, 1nvpart an artifact of the study des1gn

- . ¥

In thlS stud}, v1slon with man1pulat1on was scored whenever the

ch1ld was looklng at the toy while s1multaneously touch1ng it,

regardless ‘of the ‘type of mén1pulat1on (this, was ‘recorded 1n the

L4

explorat1on scales). Thus, at ttmes—staon—withumanipalat%on—wasu————

scored when the child was’ looklnguateand,touchlng,theetoyrAuhileweeeg

the careg1ver was demonstratlng 1t (e.g., the child would be



graSping'{he spihning duck, the caregiver would move f%e duck
back 'and forth on the table, the child would watch this movement~
’uh1le retalnlng his or her grasp on the toy). This- type’oi I
- demonstration occurred frequently with some of the Down syndrome
children and may have resulted in an overest1mat1on of the1r

vision with manipulation.

In pa;tial support of the'second hypothesis, the Down
synd:omf infants' visual attention tended to remain exclusively
focused on the toys with much less attentibn direcged‘qfftaSk.
‘The Down syndrome children only infrequently engaged in any type
of offtask behavior, such as looking around the room or ﬁtaring
‘at the table. However, thi$ could not entirely be the result of
a difficulty in shifting attention; the Down éyndrqme children o
had‘little difficulty disengaging from the toyé to attend to
their social environment: These children spent as much’'time. as
did the&r chronologically-age-matched peers and significantly
more time than did Ehéir @;;tal— or motor-age-matched peers in

social looks toward thé’caregiver. | | |

>

Past reseaf&h h?s frequ;ntly documented the Down syndrome
child‘s infrequent use of offtask attention, implying that these
| chlldren are unable to shift attention between stimulus elements
(Cohen, 1981; ‘Miranda & Fantz, 1974; Berger & Cunningham, 1981).
This study: shows that between 11 and 15 months of ége children
with Down syndrome can make this type of attentlonal Eﬁift 1f |

the other st1mu1us is one that is particularily sallent (i.e.,

.7 their caregiver). This type of attentional control is gradually -
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learned by the normally developlng 1nfant w1th1n thé\f1rst few
, months of life (Posner & Rothbart, 1981). It may be thht th15”\
skzll first emerges 1n the social sphere and~that the—Bovhf R .
syndrome child does not eas11y recognlze the 1mportance of

monitoring the inanimate env1ronment as well ‘the anxmate one.'

Blakemen & Ademson (1984) and Landry (1986) dlSCUSS three
developmental stages in the coordination of soc1al attentlon.
Prior to six months of age, infant and caregiver en?agepln
solely dyadic interactions with the emphasis on the caregiver to
maintain the interaction. At around six months of age infants |
“turn away from,these dyadic interaptions to engage in object
explorations?.However, attention is focused ekclusivel§.on the
tey and they show little evidence of wanting to share this
1nteract1on with their caregiver. This changes toward the end of
the flést year. At this time, infant-object- careglver
_1nteract10ns become more triadic. Infants begin to switch their
attention between object and caregiver and startl to- respond to 1,7;”W
caregiver gestpres'such as pointing and showing. Studies on | |
infant imitiatfon have found that these periodsgof joint .;

caregiver-infant attention provide an effective medium for ;

imitiation of modeled toy behavior (Uzgiris, 1983).

It 1s interesting that the Down. syndrome chlldren do not

appear to have d1ff1culty with this type of social attentlonal

shift although they ‘make only'1nfrequent offtask attentlonal

shifts. The ability to shift attentlon between stimuli is

1mportant to developmental progress. A ch11d who has d1ff1cu1ty
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;fffbbject Manipulation

~ scores for- the Dpwn syndrome infants_fellrsomewhere between the

[ b . I

N\ -
\

\

mov1ng attentaonal focus from one stlmulus to another would
exper1ence the env1ronment in a very limited manner (Landry, —  —— —
1986). ThlS, in turn, would restr1ct\the range of Lniormntlon; S
that he or she could acqu1re.vIt may be\that the Down syndrome '
Chlld has - d1ff1culty recognizing the impo tanoe of env1ronmental i

mon1tor1ng It may be p0551b1e to utilize the Down syndrome

. ch;ld S sk111 1n social caregiver- object attentlon to foster

+

:more soph1st1cated object- offtask attent1onal shifts. S \ﬁ

¥ I, # L . : A N
| . | E . \\( .

N
1
1

Iy &

While the four groups of children did not differ

‘significantly'in thel total amount of time spent' in vision_wﬁth

manipulation, there’ﬁpre important group differences observable

in the &uality of that,manipulation. In partial support of the

' third hypothesis, sionificant differences were found between the

groups in both simple and complex exploratory behaviors. The

Eanaimotor—age-metohed normally deyeloping

m

scores for the mental-

¥

children on both simple and'complex exploretions‘hut vere 5 .

Yy

_51gn1f1cantlg different from only the chronologlcal age- matched

'group “ The Down syndrome 1nfants engaged in more s1mple
exploratlon and less complex exploratlon than did. ch1ldren of

the same chronolo§1cal age. 77 ) ) .

Overall, the bown.syndrome children's exploratory behaviors
,, R S T T T
were not that deviant from those of normally developing children

1 < % . e P . ] . L]
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- advance 1in cogn1t1ve development and a stage transition in

- McQuiston, McTurk, McCarthy. Klein & Vietze (1983) fdund that

of equiValent developmental abilit&. This result is not that

surprising given that the shift from'undifferentiatednactioné*on’c44c

objects (s}mple exploration) torspecrére explorat%on—o£~ob3ect ———
character1st1cs (complex exploratlon) constltutes a major

A

sensorimotor intelligence (Piaget, 1952; Uzgiris, 1983).

A strong relationship between exploratory behaviors and .~
concurrent developmental age has been found by other
1nvest1gators in the }fterature on normally develop1ng ch11dren.
Jennings, Harmon, #organ & Yarrow (1981) report that infants who

L]

spent more time in cogn1t1vely mature play (complex exploration)

“had higher concurrent Bayley scores and were more persistent and

more successful on structured mastery tests than were those
children who spent less time in this .type of play. Yarrow,

persistence in effect production and in exploratory behavior at \

six months of age were significantly positively related to
concurrent Bayley MDI but not to 12 month Mental‘Development
Index (MDI) scores. Producing effects with ébjécts,and exploring
the properties of objects are important ways for:interacting
with the environment in early infancyrand'contribﬁte to(infant

competence at that time; however, they are not as strongly‘

related to future achievement (Yarrow & Messer, 1983)

!

Since exploratory behavior is clearly tied to developmentel

level in normally developlng chlldren, it is only reasonable to

expect that Down syndrome ch1ldren s exploratory behav1orlwould
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> be more 51m11ar to the1r mental- and motdr-age—matched peers

~N

\

., |

,characterlstlc of the toy, all fourwgroups of children wefe

fsugges;s that differences amohg'the groups inﬁexploratiry

IQhey may readily imitate this behavior once it has been

\behavio\,#ere not duedto the"younger child being upabl

N

than to their chrononolog1ca1-age—matehed*peers. In fijjf/tht.
Down syndrome children in. this study dld,notwdliier,,,,,WWWW”t;xiffeéf
significantly from their meptal- and motor-age*matched peers in

either the overall.quantityror the quality (simple“?s complex)

of ohe exploration in wﬁich they engaéedi The_failure\of

previous stud1es to 1nclude approprxate . %

. ] © | @
» - * .

‘e,

‘developmental age—matched comparison groups may have lead to an

overemphasis on the deficiencies of the Doun syndrome child in
phis a?Qa. . ‘ o 1, 2} o & 1

|
Fi The fourth hypothes1s predlcted ‘that whe\\;he Down syndrome

mlld s attentlon was focused by the caregzver on uge partlcular
e

| re%ponslve feature of the toy they would be as successful as the

normally developlng chlldren in mastering, the seibqﬁeduiasks\_ B

N

Th1s hypothesis was supported. THere werelno significant N
. ok Y . . .

! ) ; N N . -l » .
difPerences among the four groups of children in their mastery"

of\the.demonstrated,taskr R S

. Al - . - N
¥ . N

'éIt rs 1nterest1ng that when the child’ s'attentlon was

"spec1f1cally directed by the careg1ver to one respons1ve

equaliy successful iﬁvperforming the demonstrated task. This

‘to”

| _berform the explorarory mahipuléfioﬁjﬁut that the younger child

does not spontaneously engage in this type of behavior. However,

N

+|

],
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demonstrated‘(Uzgiris, 1983).

| In thevliterature on normally developing children,
‘;‘caregzvers who more frequently direct thelr child's attentlon to
objeats and events in the env1ronment have 1nfants who are mvre
advanced in cogn1t1ve functioning (Ruddy & Bornsteln, 1982), as
well as displaying the grea;est competencefs;gae explor1ng and
exam1n1ng (Belsky, Goode & Most, 1980; Bornste1n & S1gmag,‘1986;
Henderson, 1984; Maslin, Bretherton & Morgen,‘lQSBQ, Landry,
Chapéski & Schmidt (1986) found that it was maternafgphySical
~attent1on focu51ng (e. g., demonstrat1ng to a child the manner in
which an ob]ect works or mov1ng the child's hands through the
"motions of an%act1v1ty) and not verbal attentfon focusing (e 9.
llook, see this) that nas most effective in 1ncreas1ng infant

| manrpplationdof environmental objects. Presnmably thiS‘was
because 1t gu1ded the child into man1pulatlons which he or she

@

norma%ly would not produce. #
i % . . L o - - ; /r ' ) .o ) I

- i
~an

Thhs type of attent1on focussing may be equally effect1ve

" for ch%ldren hav1ng Down syndrome. Sm1€h and Hagan (1984) found
that those Down syndrome ch1ldren demonstrat1ng the best
developmental progress had caregavers who spoke to ﬂﬁem ’

relativkly frequently w1th reterence to the environment. In the

" present study, 1nstruct1ng gareg1vers to direct 1nfant attent1on

vto one exploratory behav1or resulted in nonsignificant group

differences in the performance ‘of that partlcular behav1or..It

- may EE‘fhat tra1n1ng parents of Down syndrome ch1ldren to d1rect

their child's attent1on to selected aspects of the1r envxronment

n
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could also enhance their Chlld's ability to take in and encode

that*envxronmental 1nformatlon.

‘The signdficant differences fbund between the Down syndrome
. and normally developlng children in focused examination provided
support for the fifth hypothesis. Infants havxng Down syndrome
engaged in much less focused examination than any group of
normally develop1ng children. Focused examination is a spec1al
form of object manipulation that involves both sustained visual

regard and simultaneous tactile exploration. Examination is,

considered to reflect focussed attention;'therefore, it involves

3

active intake of information about the toy and not just activity

that happens to include the toy (Ruff, 1986). &

The Down syndrome child's deficiency in focused examination
may be of major cognitive significance. While 1ooking alone is

negatively correlated.to five-year IQ scores-in normally

1985' Sigman et ai 1985), duration of focused examination at
nine months is p051t1vely related with three- and four-year- old
IQ scores in normally developing chlldren (Buff, 1935; 1986).
Ruff believes that focused examination is more useful than
looklng time in judglng both the 1nfant s motivation and the
1nfant s ability 1n_gather1ng 1nformat10n about the eQNironment

i

(Ruff 1985). Presumably, this is because focused»examination&

e

developing children (Columbia et al., 1987; Ruff,le&S: Slater,

prOV1des a rich source of lnformatlon about the object and

-r [ —

because it is a more d1rect measure of 1nformatlon 1ntake than

s

is looking alone. Lobk¥09 involves a comb1natlonaof focused

1 El
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attention, casual lookingfandﬁbbggxdﬁgating (Ruft 1986)

~ faster and more thorough in these information-extraction, ... .. - °

AN

During focused examznatzon, as 1n focused attentxon, the

infant is presumably encodxng some type of 1nformat;on about the
st1mu}us, comparing it with existing mental represeptations, andf'
conStruCting some trace of the event (Bornstein, 1934: Kﬁésen,
Haith & Salapatek, 1970; Sokolov, 1963; 1969). Attegtion would
then remain focused on the'objgct's visual_aﬁd tactile

properties as long as the stimulus and the mental construction

are not isomorphic. The length of time spent in focused

\ .
. examination-could then be said to represent the period of time

during which the trace of the stimulus is being refined to
accurately and fully reflect the entire range of object

characteristics.

Studies of this process have typically found that those

infants who display better recognition memory for a stimulus are

’

comparison, and storing proéesses (Bornstein & Sigman, 13§§;»
Columbia,-Mitchell, O'Brien h Horowiti, 1987). The differences
in focused examination found between normally develdping and

Down syndrome infants in the present study would suggest that

F

Down syndrome children have great dlfflculty with the e
1nformatlon—extractlon process. In fact, the reduced duration of

focused examination in these children must mean that they have

access to much less v1sual tactlle 1nformat10n than doesg the

normally developlng child 1n the same situation. This may hdéeﬂr“

profound ramifications for their ability to learn from an S

-
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informhtion-rjch environment. The shorter duration ofifocnseowi

_examination in the Down syndrome child can be vieeedjas both an

index of the impaired cognitive functioning of these children

and a contributing factor in the’lmpairment.‘

In this study, it is vefy difficult to Separate out a
specific visual deficit, from a tactile def1c1t, or froma .
difficulty in relating the two modalities. In Tact, it is
extremely probable that the.Down‘syndrome cnlld § poor
performarice in focused examination involves‘oomponents of all
three. Henderson (1985) believes that tne‘ﬁown syndrome child
has no one specifi sensory modality deficiency; instead he -
feels that there is a poor extraction of'sensor§£information,
regardless of modality. The Down syndr‘me child haa a general~
diffioulty deciphering a&ailable'sensory information; Attempting'

" to take in, compare'and integrate two different types of sensor§

information may be an addltlonal demand. Consequently, it may be

v

easier for the Chlld to retreat to v1sua1 intake alone when
encountering novel objects. This explanatlon is cons1stent with

the work of Bradle =Jo

et al (1981) who found that the Down
syndrome child's tendency to emgage in prolonged visual . | |
fixations ocoura only with novel stimuli. This explanation is

also consistent with the work of Posner and Rothbart (1981) who

_have postulated that when there is not enough attentional

capacity to encode beth—taetile—aﬂd~v13ﬁal—tnformatton——vrsual
information will dominate and will takef;weeedenee—ove ile —

information,
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At this point it is interesting to make some tenative

hypotheses regarding the dszerences found in ett ntional but>

_not in exploratory SK*IIS. The delays in the Down syndrome e

:ch1ldren s exploratory behav1ors are con51stent with and
appropr1ate for chlldren at their present developmental ievel;,‘
‘the deficiences in their attentional behaviors are not. This
reflectsufindings in the literature on normally developing

ch1ldren that exploratory behavior. reflects current cognit1ve

functioning - (Jennings »et’f_ 19@1- Yarrow et al, .1983); while

attentional oehavior (including focused examination) is more

related tovfuture cognitive functioning (Ruff, 1986). The skill

" to engage in refined object manipulation is a necessary but not

- sufficient skill for deVelopmental progress. Object hanipulation

and explorat1on are useful as a means for obta1n1ng information

'from the env1ronment. Cogn1t1ve advancement requ1res, in A ‘;“ﬁh
add1t1on, that the organ1sm be capable of coping w1th this r1ch

a source of environmental information, taking in, encod1ngy* e

storing, and retaining, and retrieving it for. future usage. =

Home Environmént

\In direct contradiction to the sixth and seventh hypotheses,

_the Down syndrome children in this study had as many responsive’

" toys in their homes as d1d the normally aeveloplng chxldren, and

careglvers were as respons1ve to the child in their teach1ng

\behav1or as were careglvers of normally developlng children,

\

\Attempts to promote optimal cognitive development in handicapped
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chiidren have typically focused on 1ncrea51ng envxronmental

responsiv1ty (Brinker & Lewis, 1982; Dunst, 1981) However, it

has never been adequetely demonstrated that it 1s the child's

.home environment (and its lack of contingency) that is the majorg

obstecle in the retarded 2hild’ s developmental progress. These’
reBOItg indicate that these.tyoes of environmental msnipﬁlations
may not;be necessary for all famili¥s with Down syndrome
‘children.

In thlS sample of Down syndrome infants 1nvolved in a
home based early intervention procramme, the Down syndrome
child's home environment was_no-different from that of the
unormally developing child. One possible reason for the lack of
significance on this measure)moy be the philosophicsl
_orientation of the British‘Coiumbia Infant Development Programme
in which theses families were enroiled. A specific goal oi this
programme is to support the develepingcareG?vér4child
relationship and increase caregiver responsivity to child .
behavior. In such an optimal home environment further increases
in home responsivity'may‘be unnecessary. These results may not

-be equally applicable to other Down syndrome children not hav1ng

access to such programmes.»

As predictéd in the eighth hypothesis, imtentional behavior

wvas perceived by caregivers as developing later in Down syndrome

children than ininormelly”deyeioping;childrenr‘{t is interesting
to note that the mean difference between the gfoup of Down

syndrome‘infents and the normallyldeveloping infants on the
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Intent1onal1ty Scale was only 1.4 months, even. though the Down

‘syndrome 1n£ants showed 2 five ‘month delay in “motor” deveIApment

~ and a,three month—delay«zarmen%al development)on*tha‘aayily*“‘f““"

(Scales of Infant Development Thus, despxte the sxgnlficant ';
Jd1fferences in favor of normally develop1ng children,uxt may be '@!
that careg1vers are still perce1v1ng the Down syndrome ch1ld'
behaviors as more 1ntgnt;onqlgthan they-are in actual1ty. This . .
fmagbpése a pfoblem iatér’if the cﬁild'can not live ﬁp-tq{this

-G .
expectation,

A - %

i Th1s study S results would cautzon parents an ;sychologists
against attempt1ng to. improve the s1x to Ewelve élnth old Down
syndrome child's developmental-progress solely b 1ncre381ng toy
and caregiver responsivity. Wh1le these are 1mportant
con51derat1ons for developmental progress, hav1ng a hand1capped
ch1ldugpes not automatlcally mean .that more env1ronmenta1)
r;sponsﬁvity is requﬁred Infédts’in this study were provided
with a normal quant1ty “of careg1ver and toy respons1v1ty, and

. were perceived by their careglvers as dellberate ‘and 1ntentional
in thelr behavior. These ch1ldren may now benef1t from ‘having '
parents provide more physical and verbal d1rect1on of. ch1ld
attention, having them provide agfoqus gpr the child's

environmental exploration, and having them peride the child

with ample opportunitﬁeg for more advanced and'more complex

forms of explboration. T



“information processing (Hunt, 1963; Jeffrey, 1976) and the’:

Developmental Madel o, o .
P w o *,e . : '
While the purpose of this present investigation is mot to —
" t IS
propose possible causal mechanisms for these attentional ~— = _

géfxczences,'zt is interest1ng to: hypothes:ze about the possible
role that early central nervous system 1mmatur1t1es may play in
the- development of 1n£ormat1on process1ng SklllS. Typically, -
early information progessgng is seen ‘as developing out of the

=

newborn's orienting reflex. The initial perception of a stimulus’ ~4
produces a.type of ‘general arousel that eﬁen direets the

infant's attention to the stimuius'end‘prepEEes the infanﬁ for a
response. Habituation of this reflex is then a funZtion of the
inhibition of this -arousal mechanism (Jeffrey, 1976; Lewis,

1971; Posner & Boies,1971;ePribram & McGuinness, 1975; Sokolov,jﬁ'
1963;‘1969).'Spec§fic déficits in "arousal or ‘in these inhibitory

mechanisms could affect the manner in which this system

functions. , S I o _

Xs the.child begins to pick up and store
information--developing stimulus traces, comparing new stimuli
with old representations, and refining new traces to accurately

reflect the stlmPlus—-an 1ncrease and reduction of arousal }#

gradually emerges’in association with these processes (Berger &

Cunningham, 1981). An optimal amount of .arousal is necessary for

¥
N

regulation of arousal is necessary in order to initiate, sustain

and inhibit attention at the appropriate tiges (Bornstein &
4

-
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sfgﬁsn; 1986). Control over arousal and over the reception ot . -
information occurs in the,normally develop%ng chxldfrhrough thtfrfrrr
use of. attentlve ‘and nonattentive pehgzkgr,(Eriedman*4l9154441t—4~—/—
may be that Down syndrome ch11dren s prolonged periods of visual
“f1xat1on. the1rr1nfrequenthloqk1ng away ‘behavior, and their lack :
of_focused-exanination are all indicators of a }aiiurein,thisy L

5

**hrousal-methanism

It 1s known that the Down syndrome ch11d has a number of
‘ early reflex1ve abnorma§1£1es presumably resultlng from an
immature central netvous syst m and the .late emergencerE Ay
forebr?1n 1nh1b1tory mechan1sms (Henderson, 1985; Berger & f;9°
‘Cunn1nghem, 19%1). It is also:known that an arousal modulation
ptyblem exists in children‘nithuDoun syndromeﬁborh in their
behavio?;l reacrions to sensory stimulation (Benda, 1369)2;and
‘their cognitiveﬂand behavioral reactions to fearful stimuli

: A : ,
(Cicchetti & Sroufe, 1976)..It is believed that these children

"have an immature adrenal system that may not be sufficiently
mature over the early years to support full arousal. Either of
these could affect the normal working of the‘meehanismé - oA

fhnecessary'for the initiation of attention and its habituation.

There agf sensitive per1ods in the young child's life during
which t1me exper1ences with the env1ronment profoundly affect

sensory deﬁ}lopmeng,(u1tchell & T1mney, 1984). While it appears

absurd to de51gn anorganzsmthatwrii‘bE’subsr::I::fiszzfaffed"
if particular experxeneesAdo—net eeeﬂrsatsparti imek, in
the ldhg run greater ‘sensory capab1l1t1es are possxble by '
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looseiy'programming an'orgggiEm'andvusing'commonly.aVailahfe

"
) e

,experiences'tofdetail -and refine this program*(Greenenough
Black ewaumﬁman At _the neuralleyél,
synapses that then become committed toﬁgargicular'patterns of

‘ * 5 |
organization. Other synapses that could have subserved

alternat1ve pathways are then losE. Any d§&1c1ences in the Down~,
syndrome ch1ld 8 attentlonal SkLllS that T1m1ts the amount of )
information taken in! would theg impair this f1ne tunlng
’mechan1sm._It may’not be,o01nc1dental that autops1es wﬁsthe
brains of young Down ﬁy%gfome infants typically discover an

abnormal quantity,of synaptic connections (Marin-Padilla, 1972).

Conclusions and Recommendations

This study developed‘out of research suggesting that Down
Syndrome.children have a special difficulty processing novel

1nformat10n (M1randa & Fantz,r1974) and 11terature show1ng that

.‘the decelerat1on in Down syndrome chlldren s test performance
clearly beg1ns'1n the second half of the f1rst year (Carr, 1970;
'Dicks-Mireaux,'1972).'At’the time whenadevelopmentai progress is

‘minimal in the Down syndrome*child, the normally d;Qeloplng _ e
-child is rapidly learnlng about the envxronment; asse551ng,
A1ntegrat1ng, and stor1ng 1nformatlon that is then used to. gulde

"subsequent learning.

The exploration skills shown by the Down syndrome child are

not that deviant from’yhat one would expect in a child of:
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B significant dszereneesﬁin thef1nformation‘intlke*componenEﬁof**"”**f

- « - S

'rs1m11ar developmental age. However, there appear to be

-thlS exp;o;stlon,(fchsed,examlnationleend—sn—vesue%Lattention-4'—t't
The fact that these def1c1enc1es are so apparent in. the behgvior

of 11~ to 15-month-o1d Down syndrome children, even~when

compared to normally developing children of s1milar :

~ developmental ablllty, suggests that they are probably the

result of genet1c d1fferences .in the Down syndrome ch11d In

‘ fact 1t is possible that it is -through these attentlonal

. child's'perceptual development, It would be most benefical it

def1c1enc1es that the genet1c mutat1on expresses its effect on
H
* infant learn1ng and on 1annt development.

[ .
This study was expioratory in-design and, ss'suFH, it has

generated a number of topics for future investigation., It is

becoming increasingly obvious that a longitudinsl replication ofj

this and earlier visual attention research is required in orden

\
to fully understand the discrepancies found in the Down syndrome

such a study included measures of both sustalned infa
attentlon (e. g.»habltuatlon) and 1nfant attent1ona1 Eéi%ts

(e. g., gaze behav1or) A comprehen51ve study of the Down
syndrome infant's attention from birth to 12 months of age would

‘requ1re con51derable effort but would have the advantage of

'clearly,delzneat1ng the changes in perceptual-cognltive skillsr

occurr1ng over time and Wlth increasing exposure to

‘ env1rnomental stlmulatlon.
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A more 1p-depth invq5t1gat1on of the effects of Maternal
N

attgntxontfocusing on infanttattent1on is cruc1a14 In,t e

- partzcular, the strategies most effect1ve for d1rect1ng the Down

syndrome ch1ld 8 attent1onal {ocus need to be examined. Th:s,
codld 1nclude an evpluat1on of ‘the relat1ve effect1veness of
physical and verbal techn1quos, as well as a more thorough
investigatioh of their ;Efects oh'infantlléarning.

Repl1cat1on of th1s study w1th other groups of mentally  ”
retarded infants is also an 1mportant area to pursue. The ':;‘

attent1onal d1f£1cult1es gxper1enced by the Down syndrome

ghildrgf?i:hthis study may be particolar to this syndrome (as

@gsult'o e extra chromosomal material) or they may be

’reflective of retarded developmental progress dnd generalizable

to other mentally retarded populations.
’ L

N
-
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Child's Toy EnV1ronment InterV1ew

- Sénsory Toys

A.
1. texture blanket .
- 2., poke and feel box
3. puzzle box :
'4. play dough
5. other
Shak1ng and Banglng Toys
rattles
act1v1ty center
music box ‘

drums or other musical. instruments
other

Batting Toys

roly-poly toy @
chime ball -+~ v ' .
spinning balls ' '
other

Eye-Hand Coordination Toys
beads to string ‘
shape sorter

pegboards

-

peg and hole toy (e.g., men in tub toy)

APPENDIX A

Oobjects in carton toy (e ey eggs, milk bottles)’

buckets to empty
other

Eye-Hand Coordination Toys That Permit Combinations

stacking or nesting cups

blocks or bu11d1ng toys (e. g., Lego)
peg with rings

other '
Large Muscle Toys: Hands and Arms
cradle gym

hammer -

trucks -

push or pull toys

other -

Large Muscle Toys- Legs

jolly jumper

walker

kiddie car or scooter

other

Imaglnatlve Play

dress up clothes
other
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child version of adult object (e. g., telephone, dishes)
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Child's Toy Environment Interview cont'd

I. Quiet Activities
1

. books . :
2. puzzles: *
3. other ‘
J. Other
oy
!
e

TN
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4Child Effectance Interview

At what age do you think thatdyour child did/ does/ or.will do
“ the following: , '

9'.
10

11,

At

(6] W —

” ' ) - age in months

»t

Begin to cry solely to galn ) : :
0--3~-6--9--12-~15~--18--21--2¢

your attention.
Enjoy playing with toys or

Show frustration at not being | h
able to get something that 0--3--6--9--12--15-~18--21--24
he/she wants. o

i}

- 1

what age does/ did/ or will it become important for you to:

age in months

Talk to your infant. - 0--3--6>-9--12~-15-~18~-21-~24
Praise your child's efforts. 0—-3;-6--9--12-—15—‘183—21'-24

114
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objects.. 0--3--6--9--12--15-=-18--21-=-24 .
-Communicate by soundg other .
. than crying. 0--3--6~-9--12--15--18--21--24
Show enjoyment of your play = : ’
'together. 0--3--6--9--12-~-15--18--21--24
Anticipate that other adults ,
. should smile and talk to 0--3--6--9--12--15--18--21--24
him/her.
Become interested in hls/her '
surroundings. ,0--3--6--9—-12--15ﬁ—18-—21w-24
Let you know his/her needs
nonverbally. 0--3-—6--9—-12—-15——18--21~-24
Show excitement at havxng done
some activity on hls/her- 0--3--6—-9—-12--15——18-—21--24
Owno -
Smile because he/she recognlzes
you. ] 0-~3--6 6--9--12=-15--18--21--24
Cry in order to have you come
to him/her. ' 0--3--6--9-~12--15--18--21--24

-Play with your infant. 0--3--6--9--12-~15--18~-21--24
Encourage your infant's 0—-3--6-—9-—12-—15—-18--21--24
.curiosity. :

Stop respondlng to your - 0-—3--6--9——12——15-—18-—21--24
infant.



'Child Effectance Interview cont'd

- Provide interesting toys or .
€ objects for your child's 0--3--6--9--12--15--18--21--24

play.
7. Let your child attempt something

even when you are sure that

he/she will fail. 0--3--6--9--12--15--18--21--24
8. Play games with your child. 0--3--6--9--12~-15--18-~-21--24
, . -,

What do you consider to have been/ or will be.your child's first
major achievement? -

At what age did this/ or do you expect this to occur?
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Videotaped Coding.Sheet I
Caregiver Responsivity Questionnaire :
(adapted from U of W Nursing Child Assessment Teaching Scale)

-

1. Parent poS1t1ons child so that eye to eye contact is
possible.

2. Parent gets the child's attention before beginning task

3. Parent gives instructions only when the child is attentjve.
4, Parent allows non-task man1pu1at1on of the mater1$} after
demonstration.

5. After giving the demonstration, parent allows at least 5
seconds for the child to attempt the task before intervening
again,

6. Parent uses explanatory verbal style more than 1mperat1ve
style in teachlng child.

7. Parent's instructions are in clear, unambiguous language
(e.g., "turn the kné6b toward me" instead of "turn"). :

8. Parent uses both verbal descriptions and modeling
simultaneously in teaching the task.

9. Parent responds to the child's vocalizations with a verbal
response.

10. Parent nods or smiles after ch1ld has performed better or
more sucgessfully than the last attempt.

11, Parént verbally praises child after he/she has performed
better or more successfully than the last attempt.

12. Parent changes position of child and/or materials after
unsuccessful attempt by the child to do the task.

13, Parent does not physzcally force the child to complete the
task.

14. Parent does not make critical or negative comments about the
child's task performance.

15. Parent laughs or smiles at child during the teaching : R
session,

16. Parent smiles or touches child within 5 seconds when child
smiles or vocalizes.

17. Parent praises child's efforts or behaviors in a general
sense‘'at least once during the episode.

18. Parent makes constructive or encourag1ng statement to the
child durlng the teach1ng interaction.

19, Parent's speech is distinct, clear and audible.

20. Parent pays more attention to child during the teaching
interaction than to other people or things in the environment.
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Appendix B
Caregiver Instructions for Toys

" These are four toys that do a number of different things. I want
you to show your child everything that each toy does and teach
the child one particular developmental task designed
specifically for each toy. I am interested primarily in how
children of your child's age play with these toys. There are no
right or wrong ways to play with each toy. Demonstrate each toy
and its task to your child and then allow the child to play with
the toy in whatever mannner he or she wishes.

1. Duck on Moving Base: This is a Duple toy. That means that it
comes apart and can be put back together. You can shake it and
the toy rattles. The duck's head can be turned around and it
makes a clincking noise. The balls can be spun and they change
color. When the toy is put together, you can make it move on the
bottom wheels, either back and forth or in a circle. I want you
to show the child all the-things which this toy does and I also
want you to show him or her how to make it move. The
developmental task for this toy is to make it move on the table

top.

2. Turtle and Plexi-glass: This is a soft squeezable turtle. It
makes noises very easily. You can squeezer it like this or pat it
like this and it will squeek and jump around on the table. Young
children also like to put it in their mouths and bite it. The
developmental task for this toy is to get the toy from behind
this plexi-glass barrier. You put it behind the barrier 1i

‘this and show your child how to reach around the side or over
the top to obtain the turtle. If they still cannot obtain it,
you may give it to them for the last two-minutes of play.

‘\:. ]

3. Ball and Cloth: This is a clear ple¥Xi-glass ball with water
in it and with ducks floating in that water. When you shake it,
the ducks move about and make noises as they hit the side of the
glass. It also rolls very easily across the table. The
developmental task for this toy is to place the ball on the
scarf so: that your child cannot reach the ball but can pull the
cloth to obtain it. Again, if he or she has difficulty getting
the toy on his or her own you may show them again. They may be
given. the ball after two minutes of attempting to gain it
without success. _ ' _

.

4. Horse: This is another Duplo toy that can be"tgken apart and
put back together. The horse rattles when it is shaken. There

» : A ﬁ
. N
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Caregiver Instructions for Toys cont'd

are knobs that can be turned and balls that can be spun, The
horse's head and tail move up and down. When the horse is put on
the base like this it can be pulled across the table and the
head and tail move. When it is placed on the base this way the
entire horse rocks. The developmental task for this toy is to
make the horse rock. :

,”»

‘Please, be as natural as possible in your interactions with your
child. If you feel you need to redemonstrate a toy or task you
may do so. Remember, I am not concerned so much in whether your
child can do the task as in what he or she does decide to do

with the toy.
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Appendik C

Explbratory Behavior Codes

1) reject, which occurred when the infant pushed the toy away
and refused to interact with it. ’
'2) holding, which consisted of the infant passively holding the
object in his/her hand without making any attempt at .
manipulation and without any intense regard. '
3) mouthing, which was the total duration of time the infant
spent with the toy in his/her mouth, . '
4? banging, which was scored when the toy was moved in ar
up-down motion making a definite noise when it made contact with
the table. c T
5) game, which was social in nature and was scored when the
infant engaged the mother in a repeated sequence of actions such
as rolling the ball back and forth or dropping a toy repeatedly.
6) focused examination, which occurred specifically when the
infant was holding the object, observing it with an intense
regard, while simultaneously fingering its parts or turning it
around. L . _ ‘
7) complex exploration, which was a global category that .
~included all infant behaviors adapted specifically to the toy
being manipulated but not including the demonstrated toy task
(e.g., squeezing the turtle, shaking the ball, ‘moving the
hors?'s head up and down, or pulling apart the sections of the . .
duck). : ' B '
8) mastery behavior, which occurred only when the infant engaged
in the one behavior the parent was to have taught the child ,
(e.g., pulling the cloth to obtain the ball, reaching around the
barrier to grab the turtle). ' ' : ’
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Appendix D y o L

Manova and Anova Group Differences on Each Dependent Variable — —

Source ‘8§ 'MS F df P
ALL / ' , 3.76 33, 136  .0005
Responsitivity 31.6 10.6 1,2 .3, 56  ns
Toys 138.5° 46.1 1.80 3, 656 ns
Intentionality " 49.4 . 16.5 9.47 3, 56 .00005
Off-task 25963.3 8654.4 . 2.92 3, 56 .0421
Social ’ 19563.9 6521.3 5.54 3, 56 .0029

- Vision - 112607.0 37535.8 8.34 3, -56 .0001

~~ Vision with ‘ - ' :

Manipulation 50376.9 16792.3 1.44 3, 656 . ns
Focused - .

Examination -35938.3  +1979.4 4.52 3, 656 .0067
Simple A ' :
Exploration . 39698.7 . 13232.9 6.74 3, 56  .0006
Complex : -
Exploration - 111552.0 37184.0 )16.38 3, 56 .00005

Mastery 2095.4 698.5 1.71 3, 656 ns

Error '

Responsivity 495.2 8.8
Toys - 1438.1 25.6
Intentionality 97.3 1.7
Off-task 166216.5 2968.2
Social 65949.4 1177.7

Vision 252038.9 4500.7
Vision with L
Manipulation 651229.9 11629.1

Focused

- Examination 148439.6 2650.7
Simple

Exploration 109877.0 1962.1
Complex ' '
Exploration 127110.3 2269.8

Mastery i 22926.9 409.4

BN
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- Group X Birth Order X Education Backgrognd ANOVA:

_ Appendix E

Significant Main Effects and Interactions

MS

121

=

Source SS F . daf P
Toy ) : . ‘ , ’

Education 183.2 183.2 8.01 1, 47 .0068
Intentionality : :

Group 32.8 10.9 6.09 3, 47 .0014
Off-task -

Group 27026.1 9008.7 3.58 3, 47 .0207
- Education 18608.2 18608.2 7.39 1, 47 . .0092
Social ' '
+ Group 23902.5 7967.5 7.06 3, 47 .0005
Vision . '
. Group 91979.7 30659.9 7.08 -3, 47 .0005
Focused Examination : :

Group 29821.5 .9940.5 3.42 3, 47 .0250
Simple Exploration - ~

Group 43939.1 14646.4 7.82 3, 47  .0002

Birth X Educ 9344.2 9344.2 4.99 1, 47 .0300
Complex Exploration ,

Group 55333.4 18444.5. 9.15 3, 47 .0001
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Appendix F

Reliability for Offtask .

122

_ Source . SS MS F af p
Group : 14903.1 4967.7 1.82 3, 16 ns
Error {S/G) 43683..1 2730.2 ‘
Quasi F ' - v .70 3, 17 ns
Rater , .0 .0 0,.20 1, 16 ns -
RXG . 846.1 282.0 . 2.67 3, 16 ns
~ Error (SR/G) 1692.3 105.8 -
Variance Estimates
Group = 8670.7
Group X Rater = 264.3
Rater = -5.3 : <
Subjects/Groups = 1312,2
Subjects X Raters/Groups =.105.8
b



-Reliability for Social

- Source A g SS MS ~ F df P
Group 23732.5 = 7910.8 3.34 3, 16 ..048
Brror (S/G) 37879.6 2367.5 R
‘Quasi F : |  3.40 3, 15 .05
Rater 9.5 9.5 = 0.04 1, 16 ns
RXG 599,5 199.8 0.77° 3, 16 ns
Error (SR/G) 4154.7 259.7 . '
g#:
. ' - A

. _ Variance Estimates . = §

' : ~ ..‘\ ' : T o~
Group = 420.3 ~ ' o SR
Group X Rater = -9.0 ' - ,
Rater = -12,5
Subjects/Groups = 1053.9
Subjects X Raters/Groups = 259.7

EN \/"’3
\
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Reliability for Vision.Alone

-~

—

Source - 'ss MS F a¢ p .
Group - 181726.1 60575.4 8.04 3, 16 .002
Error (S/G) 120486.2 7530.4 @ . ‘
Quasi F . : .8.10 3, 15,01
Rater - . .+2129.8 2129.8. .. 2.86 1, 116 ns
Error (SR/G) 1682.3 - 105.8 N
Variance Estimates
'Group = 3982.4 \
Group X Rater = 8.1
Rater = 69,3
Subjects/Groups = 3393.0
Subjects X Raters/Groups = 743.6 .
&
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" Reliability for Vision with Manipuiation

* Source - §s - MS F df  p

Group - ©145825.,1 48608.4 3.35 3, 16 .045
Brror (S/6) 232177.4 14511,1 - ,
Quasi F - 4.03 3, 10 .05

Rater 19827.8 19827.8 5.51.- .1, 16 .032

RXG : 3459.8 1153.3 0.32 3, 16 = ns

Error (SR/G) 57617.7 3601.1.

”~ .
4

Variance Estimates

Group = 2740.8

" Group X Rater = 367.2

Rater = 811.3 . ,
Subjects/Groups = 5455.0 ’ _ N
Subjects X Raters/Groups = 3601.0 *

<
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2

Error (SR/G)

Reliability for Simple Exploration e )
Soutce SS " MS F T af p

" Group : 49367.2 . 16455.7 3.30 3, 16 .047
Error (S/G) 79725.6 4982.8

Quasi F 3.19 3, 16 .05

Rater 259.1 259 .1 1.48 1, 16 ns

RXG 1044.5 348.2 1.98 3, 16  ns
“175.4

Variance Estimates

Group = 847.5
Group X Rater = 25
Rater = 4.2

Subjects/Groups = 2403.2

.9

Subjects X Raters/Groups = 175.4
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“, r‘) MS‘ ‘ . . F i 7dif o ﬂ’pﬁ B

Source . SS
Group . - 55026.9 18342,3 . 12,69 3, 16 .0002 «
“Brror (S/G)  23134.8 124589

Quasi F - . 16.79 - 3, 8 01 .
Rater ’ , 372.7 372.7 0.737 1, 16 - ns
RXG 476.3 3, 16 ns

Error (SR/G) 8199.5

158.8 0.31
512.5 :

‘Group = 1293.7

Group X Rater = -53.0
Rater = -7.0 i
Subjects/Groups = 466.7

Variance Estimates

o

Subjects X Raters/Groups = 512.5
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Reliability fo; Focused Examination

-

¥

-~ 8§ MS

" F a  p——

Source
Group ° - B81440.1  27146.7 5.74 3, 16  .007
.~ Error (S/G) .75625.8 - 4726.6
Quasi F ; : 5.66 3, 16 .01
Rater 3820.0 3820.0 9.79 ., 1, 16 .007
.. ~RXG 1375.3 458.4 1.17 -3, 16 ns
: Error (SR/G)  6244.3 390.3 -
Variance Estimates
f
- Group = 1676.4
Group X Rater = 10.2
Rater = 171.5 S ,
Subjects/Groups = 2168.3
Subject

s X Raters/Groups = 390.3
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Reliability for Caregive:fResponéivity

Source . 8§ : MS F af p

Group 38.9 13,0 1.44 3, 16 ns
Error 143.6 . 9.0 .

Quasi F0.93, 8ns

Rater ' o1 o1 0.03 1, 16 . ns

RXG 24,1 8.0 2.75 3, 16 ns
Error (SR/G) 46.8 2.9 "

\/

Variance Estimates—

Group = -,075

Group X Rater = ,125

Rater = -,14

Subjects/Groups = 3.0
Subjects X Raters/Groups = 2.9

¢

i S
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