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+ ' : syndrbma  child'^ home environment a t$ the ability of tlh/~& ri. 
* .'irjfants to focus attention on and c bage in refihed exploration . P 4 .  ". 

of fiovel toys. 
0 

> - 
I 

Fifteen ~ o r n  sfndrod chi.1drkqibetxcen the ages of 1 l,.&ki 15 f a h  > 1 ' E 
%.* months Jqre iind~ilriduall~ haeched k/o thrci . : groups of normally , 

developing childten Qncthe bds"is df  ea2h c'hild's scores on th; 
d I .  h ;* .s id 

, , Bsyley ' ~ l e s  of - Infant Developmeht e ~ a ~ l e ~  , 1969).  he four 
41 B * *  k 

groups were - a Down syndrome grpu$ a mental-age-matched qropp, a 
i r ,. 1 1 %  > Z 

motor-age-matched group, aqd'a ch!ronological-age-matched group, 
a 

' gh \ i 

Each caregiver completed a Toy ~es~onsivity' scale that examined 

the npmber of responsive toyi intthe home and an Infant 
. v 

Intcrfiktlitye ~ucstionnaire that measured the caregiver I s  a 
w- 

perception of his or herchil&s intentional behavior. Each 

teaching/play episode# Videotapes were subsequently scored for 
b 

four types of child attention behaviours (offtask, social, 

vision al<ne, and vision with manipulation), four tygbes of child 

exploration beheviours (fooused examination, simple exploratidn, 

complex exploration, and task maste'ry) ,, and one car'egiver 8 1 

behaviour (respon~ivit~). * 

Df~wwnsyn=@aie chtlrdren differed from normally developing 

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



1ntentiona1.t~ ~gestionnairt. They did not differ on the Toy 
\ 

C 
-- 

C 

RHlponsfvity SC&E or irr cureghwr respomivfiy.-Plhen co&p.t6C pppp 

syndrome -children spent significantly leas time ,p{f tark,  1088 

time in focused examination, and more time in vision alone. They 
P 

also spent le s time' in c&nplex exploration and more time in r ..  * 
4 

9 

f imple exp1or)tion than did normal children of similar 

chronological age, but they were not significantly different 

A -from mental- and motor-age-matched children in these behaviors. 
i - 

2 

Prolonged visual fixations without focused examinat ion or 
-- --*- 

offtask mon6toring suggest that Down s y n d r ~ w  children wy h&va 
- 

significant problems in information intake that could severely 
1 

reduce their ability to learn from an information-rich 
C I 

environment. Possib,le directions for future research are 
4 * 

discussed as well as specific suggestions 'for intervent ions with 

these children. 



To my family. Without their support, encoursgement,'and A 

faith t h i s  
ill 

thesis could never have been. 



I wocld like to express my sincere appreciation to Dr. ~ 

r 

Meredith Kimball phore guidance,' assirtanee, rupport, and 

kindness have been invaluable in the formulation and preparation 

- .of this thesis. 

Special thanks are extended to Dr. Elinor - Ames - and Dr. Ray . 
bogmarr for their many h e l p f u l  comments and constructive 

criticisms throughout the development of this reeearch. 
2 

Provincial Advisor for the British Columbia Infant Development 1 

Programmes, Infant Development Programme staff members 
P. 

throughout the province of ~ritrsh Columbia, and all the 
* 

parents. Your willingness, generosity, and warmth not only made 
- 
this resebrch possible, but made it a pleasure and delight as 

- - -- - - - - - - - - - - -- - - 



................................ List of TaBles:.............. ix 

I .  INTRODUCTION ........................................... 1 

" - 
~eiisnce an-Visual Information: Birth to Six Months .. 3 

\ 
~ o c u r e d ~ n t i o n  and Manipulation: Six to Twelve 

\ 

8 
Months .......................................... 1 1  

-3 

Summary ............................................. 20 
Modifications in Development: Down syndrome ............ 21 

Reliance on Vi-$us1 Information ...................... 23 
Focused Attention and Manipulation .................. 31 

.................................... Home Environment 41 
- - - - -- - - - - - - - - -  -- - -- 

% ................................ Summary and Conclusions 43 

Present Study .......................................... 46 

.............................................. Materials 58 

................. Bayley Scales of Infant Development 58 

Coding ............................................... 62 
-- 

v i i  



L 

, '  Interrater Reliability .............................*... 6 5  - 

- - - - -  - - - - -- -- 

111. RESULTS ................................................. 68 

Dunnet's Test ~ b r  Planned Comp.riclons ........... i...,... 69 

.................................... ~ackground Variables 74 

I v,. Dl SCUSSI ON 

. visual Attention ..........................:........,., 77 

Object Manipulation .................................... 8 1  
- .. Home Envjronmen+t ;.. .................................. 88 

~%veloprnental k d a l  ....................... .. ......... 9 1 
Conclusions and Recommendations ........................ 93 

d 
- 
- 

VI . REFERENCES e , ...............*...... *..*****....f......*.*..*.*....... 95 

V. APPENDICES 
110 ........................................................ 

Appendix A: Questionnaire and Scales .............*.......*.................**.....*.......* 112  

Appendix 'B: Instructions for Toys - - 

-- - - - - - - - 
--- - 

. . . . . . . * . . 1 . . . . . . . . . . . * . . . . . . . . . * . . . t . . . . . . . . . . . a . . . . * * . .  117 

Appendix C: Exploration Coding 

Appendix D: MANOVA and ANOVA A able ............................................. \ * * * * * ' * * '  120 

Appendix E: Background ANOVAS w ....~.................*................*..........* 121 
\ 

Appendix F: Reliability and Variance Estimates .......~*....i..*..........*..........*..*......*....... 122 

viii 



- 
Table 1 

Man Age Scorer i n  i (onth i  l o r  Each &qup .........:..... 55 

Table 2 
Demographic ~nf,ormation-For Each Group ................. 57 

Tabla 3 - - 
Maan Scores rbr U c h  Group on Each ~ . & ~ d e  t Variable . . 71- 2 

Tabla 4 I *' 

~ t a n & i d  Deuiat  ions for E u s h ~ & ~ '  Ea;h: ~ c p n d e n t  
VarbaBZe ............................................ TZ  



steadily increarsd over .the part decade. At oh, tik t h e  infant 

was h l i c v e d  to be a passive, nonreactive organim at the mrcy 

I 

of environmantal event#, but it is now clear that  t h i s  i~ mdt + 

so. The newborn infant is a highly comp.tent orgimnirn capahla of 
- A - 

rsspomiing t~ stimuli in mganized and amaninpf ul &a-ys. J a a n r s -  -- - 

enter the world with selected renrory and perceptual 

competencies, and with*own behavioral propenaitias that guide 
- - - - -  - -- '-- - --  

development and allow the infant to benefit maximally from 
I 

environmental '2 i put (Gibson L Sgelka, 1983). What.is atill 

41 unknown is the extent  to whjch biological insult to the 
* 

organism, for example, Down syndrome, modifies these inborn 

abilities and propnsitiea. In addition, the extent to which 

course of future development is also unknown. .Pi 

y J  

The changes occurring within the first year of life are some 

! of the mpst drama ic of the entire human lifespan. The m o s t  

profound transformations are not those involving the enhancement 
9 

of sensory capacity or the rafinsmsnt of motcr function, 

although these also occur at thia'tirne, but are tho.@ involving 

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



- - L -*, - .. i- L .  - e 

" to take in information through the sgns& and to attribut=-- - 
dening to - that iniornotion A are 'central' to the study o f  

r - - - 1  .> 

perceptual-cognitive development. 

There is a strong intrinsic 'motivation in the normally 

, developing child to attend to the people and Lbjects i,*his- or 

her environment, to explore them in order to learn their, 

distinctive properties, and to attempt to influence their 

act:ions and have an impact on them (Hunt, 1963;. 1965; whit;, fi 

2 1959). This. intrinsic motivation to assimilate, to learn about; 
e- 

and to master the environment can be seen initially in tlT6 

neonate's orientation,to objects and visual inspection'of them. 

As the infant's behavioral repertoire improves with increasing 

" age, tactile exp1oration.i~ ad&ed as another, more 

developmentally advanced, peans for obtaining information from 

the~nvironment(~arrow & Messer, 1983).-These developing 

skills, in turn, lead- the infant--into act5e-attempts to have-an------ 

impact on the environment and to secure' contingent feedback from 

objects and pedple. Developmental theorists haie argued -that it 
B 

, is the young infant's Visual and manual exploration of the L--J 

environment that constitutes the most important learniha7 

1 experience in the first two *ears of life (Bruner, 1973. Piaget, 
B d 

1952; White, 1959). 

U, 

Down syndrome, 

a curvilinear 

3 

child's developmental progress is charactereized by 
* 

rqlationship between age and developing skill, as - ' 



measured- by the ~eseli developolcntal quotient (Carr , 1970: 
, 

Dicks-Mireaux, 1972) .  There appears to-be a steep decline in the 
I - - 

* Down Oyndrome child' s 'developmental guot ient between the age. of 

four and ten months and then a more gradually deceZeration until 

two years. It is possible that this develppmental decline m y  be 

due to .differences in early attentional -and explorational skills 

that make the Down syndrome child less efficient than the 

normally developing child in learning from an informstion-rich 
<- 

environment. L 

B C-J 
The infant born with a handicap may not show the same . 

motivation; the same propensities or the same range7 of early . 
Z 

skills as does the normally developing chi-ld. Even if  the.same 

prppensities and skills do unfold, there may be differences in t 

4 .  

the timing of their developmental emergence or an inability on 

the infant's part to use them to'their full advantage to promote 
.. .& = 7. 

early learning. Since these early skills form much of the 
-- 

- 

foundation for subsequent development, deficits in one or more 

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 early * 

growth and-affect late: development. The specific focus will be 

on early. perceptual-cogni t ive development, - in particular the - 

12-month-old Down syndrome infant's ability to focus attentih 

on and engage.:in refined exploration of nove1,objects. Ability 
- - 

in bot'n these areas is intimately tied to inborn propen'sities 

and newborn skills in the normally devedoping ch&ld, while at , 
- 

b ,. 



the name time being 6odi.f iable t y  early' environmental 
' 

P 

1 
- - - - -- -- -- - - -- 

experience. ~,hrthermore, the infant 's skill in attention and in 
- - - - - - - - 

exploration dffects current cognitive functioning, and has a 

substantial impact on the course of later cognitive and 

intelledtual development (Yarrow & Messer, 1983).l 
/ *  // 

I 

TO undcistind the impact of a handicapping conditiodt is,/ 
- &  

/ 

/ 
necessary to understand the foundations on which 

based and the 'processes+ that influence its develop 
/ 
/ ' 

following sections briefly review perceptual-cogfitive gr,dwth in 
i the normally developing child by 

motor, cognitfve and memory 
,' 

- C as on the role that t e child's early 

in the development of th se skills. A 

research pertaining to the attentional and - 
/ 

exploratory skills in the syndrome is then 

provided, Following these empirical reviews, a description of - 
- - 

Z 
and rationale for this investigation is' provided. 

-3 

P 

Normal Perceptual-Coqnitive Development 

There is a large body df research indicating the 

functionality of the infant's auditory, visual, and tactile 

sensory systems. The labile and erratic nature of the newborn . ' 

-- - - - - - - - 

infant's states presents 'a me jor limitation both to the infant's 
- 

information-processing capcity and to our knowIeage o f  it; 

however, we do know that most sensory systems are remarkably 



well deveioped at bir<h. We know that the infant come. 
e i pp - - -- - --- --,- - 

already equipped with certai bu1J.t in selection biases that 
'\ 

- 

direct attention to some of the more salient and important 
, \ \ 

- aspects of the environment. Thus,. t h  newborn infant comes 
\ 

already equipped with many of the perteptual skills necessary 
\ 2 
\ 

for processing the information of the wprld. 

Re1 l a n c e  o n  V i s u a l  ~ n f o r m a t i o n :  B i r t h  t o  i x  Mont hr  J 
\ 

One senspry system that is remerkably well developed at 
\ 

birth is the infant's visu'ab system. Even qewborn infants can 
\ 

selectively fixate the visual world. When an interesting 
\ 
\ 

high-contrast edge comes into the infantl.s visual\field, the 

newborn will selectively fixate on the edge .or contour, 
/' 

directing his/her gaze back and forth across this feature for 

prolonged periods of time (-Haith, 1980; Kessen, Salapatek & 

~aith, 1 9 7 2 ) .  However, at this young an age the Quality of the 

c3 
. { 

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, 1 9 8 2 ) .  

I, Newborn infants prefer td look at certain stimuli over 

others. In general, patterned stimuli are preferred to 
/ 

unpatterned ones, but some patterns elicit more attention than 
.k 

do others (Fagan & sheppard, 1982) .  Preferences among patterns . 

are mediated by variations arong speczic dimensions which- = 
- - 

include, h t  are not limited to, size, number of elements and 

form of contour (Fantz & Fagan, 1975; Karme? & Maisel, 1976: 



Milewrki, 1979). There is some eeidence to indicate that these 

early preferences are manifestat ions df the in fan t !  s-developing 
C 

sensory abilities and the de%ree of cortical excitation 
I 

generated by an individual stimulus (Olson 6 Strauss, 1984). 

It js now well accepted that alert newborn infants not only 

fixate visual stimuli but are also capable of taking-in this 

visual information, holding it in memory for short periods of 

time, and retrieving it for comparison with a new stimulus 

(Friedman, 1972a; T972b, 1975; Friedman, Bruno and Vietzep 1974; 

Friedrnan and Carpenter, 1971; Friedman, 'Carpenter, and Nagy, 

1970; triedman, Nagy and ~ a i ~ e n t e r ,  1970; Slater, Morrison & 

Rose,'f982?. I n  addition, infants as young as one month of age 

can l & r n  to make instrumental responses (e.g., nonnutritive 
+ 

> 

sucking) i f  the presence or withdrawal of visual stimulation is 

made contingent upon the response (Siqueland & Delucia, 1969; 
1 

.Lipsitt & Werner, 1981). However, these early memories are qhort 

in duration and there are species-specific-constraints so that - 

only certain types of associations are easily learned (Sameroff 

& ~ a v a n a ~ h ;  1979; Olson & Strauss, 1984). In many respect9 it 

appears that infants are "built" to organize and find structure 

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

Morrongiello, Rovee-Collier, & Gekov, 1984). 

within the first three months of life there is rapid 

maturation of the infant's nervous s y s t ~ s o T h Z t  by three. 

m t k  of aye infant states fmvebecum ixkterorganized and - t 3 ~  

infant is alert for*'longer +riod~ of ime (Parmelee, 1974; 

B 



Parmelee & Stern, 1972). Rapid growth in the infant's ability to 

resolve patteen detail and improvements iri the infant's rcannin3 
u / 

I F -- * 
ability result i,n a greater pickup of pattern detail by the + 

d 

infant at this time ( ~ a ~ a n  & Sheppard, 1982: Sslapatek, 1975). 
- 

  he infant begins to show a strong;visual prefqrence for stimuli 
. 

of increased complexity, for irreguiar patterns over regular 

ones, for patterns with high contour density over those with 

low, for co~centric over nonconcentric stimuli, for symmetrical 
4 r' 

over nonsymmetrical stimuli, and for novel stimuli over familiar 

ones (Olson & Sherman, 1983). For years researchers have 

searched for some single underlying dimension such as 

"complexityw or "amount of contourw to explain these age related 

shifts, but these types of explanations have never proved - 
'adequate (Fantz & Fagan, 1975: Fagan & Sheppard, 1982). 

By three months of age, a broad and diverse range of 

learning and memory skills become apparent. Habituation research 
- -  - 

employing an impressive diversity of stimuli and specific 

'learning conditions consistently '-show learning on the part of 

the three month old (e.9.. Barrera & Maurer, 1981; B&nsteinIs 

. 1984; Caron, Caron & Carlson 1978: Cook, Fields & Griffiths, 
0 

1979; Milewski, 1979; Olson & Sherman, 1983; Ruff, 1984b; 
0 

Young-Brown, Rosenveld & Horowitz, 1957). By thks age, infants 

can easily be conditioned to associate their movemints with a 

variety of visual and auditory events 7-gaK& R o v G ,  3 976: 
- -- 

Rottee & Rovee, 1969; Rovee-Col~ier, S n ~ X ~ V i m ,  ETirTCJht, W a s ,  & 

Fagan, 1980; Sullivan, Rovee-Collier & Tynes, 1979). Infants are 
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r: 

behaviors (Thelen et a1, 1987). As these primitive reflexes 

loosen their control over motor b~havior and--beeomeLc6ns~Batb~d ; 

into higher-leue 1- movcmeWs, the i n h t  9r-1y-**-. 

I improved head, shoulder and arm contrbl. This allows the infant 

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

' its head from side to side to follow objects with its eyes. The 
++ * 

- infant's hands are tightly ed throughout early life but as 

the extension process conti in cephloceudel and 

proximodistal direct ions the infant .develops more shoulder 

control , ' and eventually kand and finger control. 
i 1 .  

From 4 to 6 months the infarit's central nervous system 

matures and primitive reflexes become modified. A t  this time the 

infant begins to bring his or her hands together at midline ( e .  

g., when playing with clothes or exploring hands) and by 6 

months this primitive clutching has become a palmar grasp. The . 
infant can then make a two-hapd reach toward midline to grasp 

5 1 

a favorite toy  revar art hen, 1982; Hofsten, 1 9 8 2 ) .  A t  this . 
4 

most infants are sitting well without support, leaving their 

hands free to make contact with and explore the immediate 

environment (Henderson, 1 9 8 5 ) .  

- 
In these fir-st few months of life the infant has made few + 

deliberate efforts to make contact with or bring about changes 

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

been through holding or mouthing. Thebe behaviors provide some 
- - - - - - 

tactile information but are very inef fGient for interacting 

with the world. By 4.to 6 months this begik8 to change and, the 
,*. 

. ., 



1 

% 
infant progresses to a more active fntiinipulation of obje~ts:Tk& 

t 
- 

infanr'r greater wript. mobility ats-thts tim-slZovs- hirot-her - -  ---: 

te new an &fee& &rt &t+er -v&rkk& ~ ~ ~ & ~ t k m s  
, I 

i (Connor, wiiliamson & Siepp, 1978). The infant's behavior is now. " 

C 

characterized by &he indiscrfmihate application of a few 
I 

I 

available behavi,ors (e.g., banging and shaking) to a wide 
\ .. I 

variety of objects. The infant appears to focus on the bhhavior 
\ > 

with the object serving only as a means for t~he.action (Piaget, 
* - 

1952; Uzgiris, 1977; 1983). * 

The infant next begins to show some primitive evidence of ' 

I -trying to "make things happen", At first the infant capitalizes . 
a \ 

on events that occur spontaneously or accidentally (e .g . ,  moving 

the rattle up and down against the crib produces noise) but 

rapidly learns to continue the action to make the interesting 

event reoccur (Brinker & Lewis, 1982).-'While the infant's 
' L  

predominant actions on objects still consist only of mouthing, 
- - - -  -- - - - - -- - - 

looking, and banging, the child soon begins to1 repeat arid modify 

these behaviors so as to reproduce interesting effects (Piaget, 

1952). These actions are not 'coordinated in any way and . 

attention is still directed primarily towar4 the action: objects 

have importance only insofar as they permit oy hinder the flow 

of activity. Knowledge of object propertie/s appears to be 
, 

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

objects indiscriminately, 

L -- &--- - - 
7- -- 

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

sophisticated sensory system that provi'des him or her with good 
0 \ 



quality visual information, while at the same time having an 

immature motor system-that perattssflttle t a c t ~ k o r l i W p i F c - l -  

the forp of looking and li&ening i s  f h s  infant's most important 
1 

means for gaining information about the world 6~utterworth. - 

'1983). Research has amply demonstrated that in these early 
- 

months infants are capable of taking in, processing and . 
a remembering visqal information, and are capable of using this 

knowledge t o  guide s.ubsequent virbal exploration (Olson, 198 1 ) . -.  
- As the child gains more control over the motor system, he o r  she 

P 7 

also begins to show more interest in making physical contactt 

with envirGmenta1 objects. However, attention is still fbcused 

exclusively on the infant's own action and on the continuati~n - 
,- 

of the interesting effect, with little interest shown in the . 

4 \ 
utilized object. Inborn propensities may initiate the process 

but by six months of age new learning is increasingly domidat~d A 

by the infant's current - knowledge - of the world. by knowledge 

about objects in general, and-by. knowledge about the* 

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

F o c u s e d  At t  e n t  i o n  a n d  M a n i p u l  a t  i o n :  Si x t  o  T w e l  v e  Mont hs 

I '  , 
By six months of age the infant's learning and memory skills 

are robust and impressive. Infants now show the ability to 

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

1979) and longterm retention of learned information can be 
- - - - - - - 

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

shows a broad range of specific encoping skills that involve the 



recognitlon of details in patterns and recognition of th; 

. . 
in .c&krinfarrts, -i;rr-part--tLm a r e  mre  e f  f icicnt 

C 

informtion processers, but alee because they have more -. - . - 
3- 

experience with and knowlidge &f stimuli so that a particular 
i. 

stimulus is less likely to be completely nove4 to them. The 

storehouse of knowledge that ha$ been gradually accumulated in 

the first months of life now begins tb have a substantial impact 

on learning and on memory skills. 

% 

Young infants explore their environment'primarily by looking 

and by mouthing. This changes in the latter half of the firss 

year' when visualiy guided manipulatio5 becomes the predominant 

mgdc of exploration (McQuiston & ~ a c h s ,  1979; Hunter & Ames, in 

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

improved to the point where tliey.can have a substantial impact 

on the infant's selective attention. The prehensive sy,stem is 
- - - -  - - - - - - - - - -- - - - -- - - 

now under enough control to engage in exploratory behavi~r with 
b 

a variety of three-dimensional objects. Whereas complexity,and 

novelty have 'been impor.tant attent i ~ n - ~ e t t i n ~  dimensions, object 
I 

* 

respon,sivity now becomes an important additional variable, 

(Wachs, 1976) .  The infant not only selectively fixates visual * 
objhqts, but also' selectivily reaches for, grasps, mouths, :and ' .. 

\ * 
1 

manipujates these objects. In fact, it is becoming extremely ' 
'\ 9. 

v Lsual tar*- objects _th- 

~mani~ulated to produce a variety of 

I I 

i, 

t 2. 

hntrh- * r I 

visual, a&itorY 'gr tactile 



changes have,?much greqter attentionalylue (Ruff, 1985). 

~ocuse'd examination i-s the form of visually guided e 

manipulation that is most prominent at this age (Gibron & .' - 
Spelke; ,9983) and that' is most frequently utilized as a index of 

the older infant's attention and information processing (Hunter 

& Ames, in press; Ruff, 1984a: Uzgiris, 1983). The appearance of 
F 

focused examination represents a major turning point in the 
+ 

* 
infant's experience with objects. During focused examination the 

infani holds the objeit in his/her hand, turning i t  bround and 
I 

manipulating its parts, while simultaneously observing the 

object and the effects of -the manipulations on the object i~uff, 
' 

1985). Visually-guided object manipulation, and in particular, 

focused examination, leads to a complex experience involving 

visual, tactile, and kinesthetic stimulation out of which 

emerges information about objects and their properties, and 
L 

information about the infant's actions and their consequencCs 

(Ruff, 1984b). 

All habituation studies revealing familarity preferences in 
. b 

children of this age have used three dimensional objects and . " d' 
haptic familiarization procedures (~unttr 6 Ames,- in prebs). 

This is primari'ly because of the complex visual-, tactile and 

kinesthetic experiences these stimli provide to the infant. At 
b 

this age a strong preference for the familar stimulu~continues 
0 

-- - - - -- -- - 
until such time as ?he infant feels comfortable in having 

- - - - - - - - - - - - - A 

, elicited and processed all the information contained in the 

stimulus (Hunt'er 6 Ames, in press). These familarity preferences 
0 



have been recognized as jrnt 'as Calid-and reliable an indicator . 

There is considerable evidence suggesting that the 
', 

six-imonth-old infarit who .is beginning to touch and look 
* 

concurrently at objects is-also beginning to integrate visual 

and tactile information crags-modally i ~ r ~ a n t ,  Jones, cldxtton, & 

perkins, 197s2; Gottfried, Rose, & Bridger, 1 9 ~  Rose, 
A- 

~ottfiied, & Bridger, 198la; 1981b; 1,983: Ruff, 1984b; Ruff & 

Kochler, 1978). For the first time, infants begin to show 

evidence of visually recggnizing objects that have previously 
? I 

been presented tactually. In order to do thidthe infant must 
! 

store some image of the object based on tactile expe~ience and 
. - LC, 

later match this,memory with some aspect of the visual 
---Y experience. It is believed-that focused examination which 

involves simultaneous visual and tactile inspection of objects , 

- - - - - 
1 

- - -- - - - -- 

facilitates the development of this type of cross-modal 

Major changes are also occurring in the infant's other. 
b 

manipulatory skills through the emergence of the primitive 

pincer grasp and the development of voluntary release skills. 

Previously, when the infant wanted to release an object he,or 

she-did so with a total arm mwement that often resulted in the 
- - - - - - - - - - - - - - 

toy being flung away. Infants now have enough control'over fine 
- - - - - - -- - --C 

motor movements that they can @urposefully release objects - 
without flinging, and can squeeze soft, pliable rubber toys. As 



J I 

manipulations such ' a s  striking/; dropping, spuee$ng, stretching; 
' * J ?  

1 

1 1 .  . 4% 
I 3  

etc. (Uzgiris, 1983). 
I 

< 1 t 

i ? I', a ,! c 
0 

( i 
~ h ;  infant's repertoire of panipulative yhaviors at f i t a t  

I simply !expands. Soon thtge behaviori 'come td be applied more - 

i discriminately according to thi object's &verse charactarist i;d , ' 

I / ,  I t  - 

(Piaget ,,, 1952: Uzgiris, 1983).  he in•’h# on encountering an . . 
\ / ' -. 

, object f ~ t  the first time is nbw concefned primarily with 
. I i. discover'ing the ~oveLfeatures of the/ object rather than; just 

/ 1 

using it "for exercising a schema. I n  other ords the'bchavjor *ib' 
9- i d . .  

subordinated to the exploration (P aget, 1 52). Infants now - f 
C 

spend considerable amounts of tam# looking at and exploring the % 

i 
/ a 

objects making up their world--touching, mouthing, poking, 
'5 ' . I  / 

I 

turning, squeezing, ktc.--disc6deFing their unique + 

t 
/ 

1 ,  
7 ,  - - - - - - - -- - 

characteristics and propertiesi - I .4~,  
I I 

*. I, 2 

At this age infants focusi*on '&&jejccts with all their sehses, 
J 

turning them over and ove; adiin while lookinb a t  them kntently 
*. .BB 

and listening t d  their sound?. A wid& variety of complcx and 
? '* 

' 

interesting."meansw action4 are repeated4,epdlessly in order ta 
, 

5 . . 
find out how objects work bqd'what theyv'can do. From this point 

* 

d' i .  
on,;the infant continues o rapidly.akquire new ways and methods . 

'A s > .  
-- 

for 1%eracting with'objects. These action; a& distinguishable 

frdm the infant's past ,actiCis in that they arc differentiated 
I 

L 

f 
according to the object with which the ,infant ig interacting. 



Y 

They represent an adaption of the infant's adtiops the . .. 
particular chaxacteristics ob objects. 

- - 

% - - - - - - - -- -- 

Infants now begin to per~ist in their actions toward a . 

deliberate end, even if some brrier or f rustratioh intervenes. 

Their actions become intentions) and they become deliberate 

problem solvers, varying means to produce a desired end. The 

cognitive reorganization necessary for this intentional 

goal~directed behavior is believed to be strongly "linked to - 
,C: earlier object manipulation and examination (Uzgiris, '+983). 

9 

E n v i  r o n m e n t  a1 I n f l  u e n c e s  

While the infant's perceptual-cognitive skills emerge out of 

the newborn's abilities, thehe skills are also amenable to early 

environmental interventions. At early ages, attentional and 

exploratory behaviors are sign.if icantly and positively related 

to measures of the child's home environment, such as a 
- - -  - - - - 

responsi've caregiver and an adequent provision of play material 

(yarrow, Rubenstein & Pederson, 1975; Riksen-Walraven,.1979). 

These remain important determinants of exploratory behavior, 
a 

even at older ages when the freedom to explore the environment 
/ 

- disuelly and physically become additional determinents of 

developmental progress (Wachs, 1976). 

a3, 
- Several studies have examined the relationship between 

exploratory behaviorsflend the young infant's experietce with 
, - - - -- - -- 

i) 

aniknate and inanimate objects. An early study by Rubenstein 

(1967) found that mothers who wefe highly attentive 'to their, 





.important to child development is due to' the contingency 

experience it provides for the child. A responsive caregiver 
- 

allows the child to learn that he or she is effective in - 
inf l u k i n g  the environment, and it is. this expectancy that 'then 

enhances exploration and facilitates infant development C 

(Ainsworth and Bell, 1973; Lewis 6 Goldberg, 1969; .Gottfried, 

Responsivity is also an important characteristic of the 
C 

1 

*infant's inanimate .environment. Toy responsivity and total toy 

variety are both positively correlated with numerous measures of 
aPd 

infant funct-ioning including mental development, motor 
< 

development and atten%ion to novel objects (Bradley & Caldwell, . 
1984; Gottfried & Gottfried, 1984'; Siegel, 19841, as well as 

i ' 

with-fine motaxr skill in transactions with objecf.~, repetition 

of interesting results, and persistent and purposeful attempts '. 
to secure out-of-reach objects (yarrow, Rubenstein & Pederson, 

- 

1975; Yarrow, Rubenstein, Pedersen, & Jankowski, 1972). Toy . 

variety. is also positively correlated with problem-solving 

skills, object permanence, and manipulation of novel 'and familar 
* 

objects (Yarrow et al, 1972). 
% " 

I 
I I 

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

distinguishing between two types of toy responsivity; toys that 
t - 

provide primarily sensorimot'or - feedback - - - - - - (e.g., objects to bang) 
- - - - - - - 

and toys that provide feedback matched to the child's cognitive 
-- -- - - -- --  - 

abilit'ies and interests - (e.g2., modelling clay). While 

manipulatory exploiation was an increasing function of the 



variety of responsive toys to which the child had acceas, after 
\ - -  - -4 

six months of age the normally developing child was increaGgly * 
- -  

attracted to complex toys permitting appropriate and responsive 
! - - 

interactions, not simply sensorimotor feedback.. - . 
* " 
. I  

) .  " a  

; Wachs (197%) undertook,an extensive three study 

relating ?the specific experiences .encounter,ed by infants to 
P 

v 

their coxiturrpnt 'cognitiye-~ntellect~al development. bf ter. . . *+ 
- 3  e 

following 39 c~ildreri thaough the f irest two yehrs of life he 

-proposed three c~mponents~necessary for an adequately : 
, - .' . s '6 

I 

stimulating home environment. First, every child require%,, ..- 
- - ' a! 

, adequate visual stfmulat ion early .in infank'y and adequate' 
I . , 

' . e t ~ ~ ; i l e ~ ~ i , ~ s t i r n u l a t i o n  latir i h infancy. Second. eveqy ~ h i ~ d  
, .  * 

req"ires variety .and change in stimulation. At younger ages this 
." * 

variety is provided for the child by the caregiver., while at 
0 

older ages 3:t is enco*uraged by a' lack of visual and physical 

restraints on the child's exploration. Third- and most important, - 
- 

. every child requires,a numbet of toys producing audio-visual 

f eedbdck when activated. Wachs found that toy responsivi ty was' 

the one-home measure that was mdst consistefitly and 
9, 

significantly kelated todall aspects of cognitive development 

'throughout the first 'year of life. These result4 were 
* \ 

colla&orated and extend;d by later kesearcheis (~achs. 1979; 

1984: ~ a c h s  & Gruen, 1 9 8 2 ) .  Gottfried t Gottfried,(l984) found 

that .t-he above measures were a l s o  -To infarit recognit imp - 

memry as index+ by fwtil ia&fy mdnwelty 'ftmg, I ,  

early opportunities to explore a variety of animate. and 



inanimate objects, especially those that are responsive to 
- - -  L -  - - -  - 

infant actions, a* related both to the speed at which visual 
- -- - --- - - - - - -- - 

tention becomes habituated aid to the amount of environmental 

exploration in which the child engages. Children experiencing 

more responsive home environments tend'to engage. in more * 

u 

manipulatory exploration and are more advanced in cognitive 

functioning. It is likely that such an environment provides the , 

child iith increasingly more complex and more stimulating . 
environments to explore. 

Within the first 12 months of life the norm$lly developing 

infant changes from an immature organism unable 'to coordin te 7 .  
the mbvement of his/her limbs into a toddler who c a n Q  

0 

%T 

purposefully reach for, grasp, and engage in refined exploration 
/ '  of objects. The child changes'from a newbor 

/ 

ant totally 
/- 

* 

dependent on his/her auditory and Gisual sensory systems ta & -- 

- -- 

bring in informat ion about t'he world, a into an individual capable 
. J C1 

of controlling the amounts and kinds of environmental - 

ion to which he/she is expose;. while the newborn infant 
a 
a .  

is dependent on inbdn propensities to direct attention to 
11,. 

relevant aspects of the environment, the toddler is able to use 
1 .  

previously acquired in•’ oknat ion t~guide- present and- future- 

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

explomtion of their' chdracteristic properties is critical in 
v * 

allowing himjher to learn about--and att'ain m.astery over the . 
Z 



environment. Such skills are fundamental to all thcorirs of 
- - -  -- - 

cognitive development (Bruner, 1973: Piaget, 1952: White, 1959 ) .  

7 - - - -- -- While.thesk skills are initiated by inborn propensities and . 
newborn abilities'that guide behavior in certain predetermined 

c)irections, they are amenable to environmental influence and are 

easily refined and elaborated by these early experiences. 

~odifications in Development: Down syndrome 
r 

., 
I In contrast with the prolific research investigating sensory 

and perceptual skills in normal infants, research on the infant 

with Down syndrome is limited. Earlier researchers suggested 

that the Dowr, syndrome infant baa less than perfect visual 

acuity, reduced auditory discrimination, a diminished sense of 
\ 

smell, pocr tactile ability and reduced heat-cold discrimination 

"(8enda. 1969; Clausen, 1968; Gordon, 1 9 4 4 ) .  Howevef, these 

sensory abilities were typically measured by obsetving the - - - 
- 

infant Is motor responses af ter stimulus presente~'ion, and it has 

generally been acknowledged that motor responseq' are diminished 
. < 

in the Down syndrome newborn (Gibson, 1978). 1n/ fact, even 
1 

reflexive responses are delayed or reduced in intensity.   he 
1 

immaturi,ty of the Down ~-~ndrome infant's ccntfal nervous system 

may mean that more intense stimulation is reduired before a 
1 

motor response will be produced (Benda, 196q) .  In any case \most 
- C - - - -- -- 

researchers agree that it is unlikely that purely sensory 
- - L- 

def iciences could underlie the 'perceptual-&ogni t ive problems of * 
I 

the Down syndrome child, particularly sinbe there is little - 



correlation between the performance of Down k syndrome children on 
- - -  - -  - 

sensory tasks and subsequent developmental progress (Gordon, 
- - - 

1944). 

In general, developmental progress in the Down syndrome . 
child is not linear as in normally developing children but shows 

deceleration over time so that with increasing age the Down 

syndrome falls further and further behind in development 

1972). This developmental 'decline is 

reaaily apparent by two years of age and has typically been 

attributed'to impaired language and reasoning skills. However,. 

more recent investigations have suggested that the developmental 

decline actuaJly begins much earlier than 'two years s 

e - 
(Dicks-Mireaux, 1972). There appears to be a steep decline in 

the Down syndrome child's developmental quotient (as measured by 

the Gesell scales) between the ages of four and ten months and 

then a more gr&dual deceleration to two years (Carr, 1970). ' 

~eginning at around eight months the Down sy.ndrome 'child's 

development moves away from the normal linear age trend and 

star,)d'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, 
dp deficits occuring, much eatlier than had previously bee.; 

suspected which are not entirely due to sensory deficiencies or 

Kopp and Parmelee (1984)&+%elieve that this early ., 

developmental regression of Down syndrome children is the result 
+ 

\ 

, 22 



1 

of impaired informationiprocessing skills. In the following 
- - -  - 

I.,, - - - -- - - - - - -- - 

review it will be shown that there is goodTceson to believe , - 

- -- - - - 

that the Down syndrome child has great difficblty processing 

information and that this difficul-ty extends acr'qss several 
, 

modalities. Part of the reason for the decline in dpvelopment ik 
the Down syndrome child may be the increasingly large amounts of 

. < 

environmental information that these children are not accessing, 

informati.on that is available to the normally developing~~~~.child. 
.,, ' r  

r 

Re1 iance o n  Visual Informatido 

Several <investigations into visually mediated perception, 

attention, and memory *(Cohen, 1981; Fantz,,Fagan & Miranda, 
+4 

1975;  Miranda & Fantz, 1973; 1974;  ~irenda, 1 9 7 6 )  have provided 

support for the belief that there is an information intake 

deficiency in the Down syndrome child. Using the visual 
I 

. . 
preference and visual secogni t ion. paradigms these researchers 'is, 

CP 
-- - 

have demonstrated that Down s3yndrome infants can discriminate 
I . , 

among stimuli varying in a nymbet of dinensione, and can store 

and retrieve such information early in the fitst year of life. 

However, there are some important delays and differences in the 
'7 

, Down syndrome child's attainment :f these, skills when compared 

to the normally developing child., 

+. 4 

An initial study (M'iranda & Fanti, 1 9 7 3 )  involving 
/ 

6 

- -- 

' -  eight-mont-hh-old ,normal and Doun ~~ncTrome eiim@d foundTf%it 

while t h e  Down syndrome infants lwoM h m p r  at vismr5tinm%tI 

they did not show any differential preference for nine pairs of 



patterns differing in depth, elpment arrangement and form 

contour. While normally develo$ing childre; a t  eight months -of 

age were showing a strong preference for circular 6Wi-liiTiSE 

configuration$, for three dimhsional objects over. two 

dimensional photos, and for dchematic face-like conf igurations 

over abstract patterns, the Down syndrome infants show'ed no such 

pfeference. 

A longitudinal 

from 5 to 33 weeks 

results more fully 

- Interestingly, few 

- 
study of Down syndrome and normal infants 

of age was conducted to investigate these 

(Fantz, Fagan, & Miranda, 1975). 
I 

differences were found between the visial 

preferences of Down syndrome infants and.normally developing 

infants at t G  earliest ages. Six pairs of stimuli varying in 

iorm or element arrangement that had .not elicited a dif feren-tial 

response in the -eight month old Down syndrome infants were 

included in the study and each one elicited a reliable 
- - -  - -- - - w - - 

, preference in the Down syndrome infants by two or three months." 
I ' I. 

The youhger Down syndrome infants showed a strong preference for 
$ 

curved over striped patterns, for checked over lattice 
,. 4% 

con•’ igurat'ions, for irregular over regular arrahgements, and for 
2- 

schematic face pqkterns over scrambled versions*. Furthermore, 

this preference was surprisingly qtrong between three and six 
'* . 

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

infant, ptrtic(fsrily for the-d&facepatterll. I+---- 

&&& Erom these resuiko b t  *&&&-differentiatin* - - 

response among the*. Down syndrome infants at pight months was not* ' . .- 



i 
due to an inability to discfiminatc and select b e t k e n  patternr. 

Bepinning at six month the Down syndrome infants' P - - 

I preferences gradually dropped to chance levels resulting in the 
I 

seme type of group difterbnces shown in the eight month study 
I e 

(~iranda & Fantz, 1973).!~he only differential responses that 
1 

the Down syndrome childqkn continued to show at eight months 

involved a preference f&r schematic faces over photos and for 
/ 

high contrast stimuli &er those of lower contrast. These types 
1 

of preferences drop ouk for the normal infant at four or five 
1 

months, to be replaced by a preference for stimuli with more and , I 

subtler details and Fr stimuli with increased qomplexity. The 
'\ 

- -8 % 

I 

1 

abthors suggest that for Down syndrome a 

prolongation of res onses based on a more primitive stage of d 
functioning and a c/oncomitant delay in the development of more 

advanced perceptual skills. The faiJure d f  these infants to 
i 

continue to discriminate and pay attention to such pattern 
,~, 

variations as contour, form, and element arrangement may play an 

important role ili their retarded cognitive development. 

. Fantz ( 1 9 7 0 )  and Miranda ( 1 9 7 6 )  believed that changes in 
I 

visual preferences were a dual consequence of the child's stage 
1 li 

of perceptual tievelopment and the impact of environmental 

experience and growth; fdrthermore, these changes in themselves 

became an imQortant influence on subsequent deyelopment. While 

at birth visual attention- is attracted to and held by patterns 
- .  

- - -- - - - 

with certaih contours and element arrangements, within three to 

four month$ many additional stimulus variables such as solidity, 
I 



depth, subtlety of detail, variety of 'form and color become 1 
i 

- - - - - -- - - - - - - - 
1 -- 

important. This change occurs as a direct result of the child's 
/ 

early and intenlie visual examinat ion. ~ 0 t h  6 n t S  Miynda ?- '  

i 

believed that this shift must occur before the dhild can 
e 

progress toward more refined perforniance requiring attention to - 
- 

"a b . 
highly select parts of thp environment and to the subtler I 

/ 
features of that environment. They suggested that although both 

normally developing and Down syndrome infants come with the same . .  
wired-in propensities, the infants having Down syndrome 'were 

less able to use these propenq,ities to acquire,~store or 

retrieve environmental informati hx n necessary for perceptual -. 
learning. . 

\ 
\ 

Turning to memory capability, two s+dies by Miranda 
\ 

compared recognition memory in Down syndro$ and normal infants 
. '\ using the habituation-dishabituation paradigm.\In the first '\ 

\ 
study Miranda (1970) reported that immediate recd nition memoryr 

- - 9 - - - - - - - - - 

Lor easily discriminable abstract black and white p$terns was 
\ 

present for both normal and Down syndrome infants at elbht . 
," \ 

b 

months of age. Although the Down syndrome infants looked longer 
\ 

at both stimuli, both groups showed a reliable novelty \ \ 

preference. However, Mirandafelt that the study might not have 

adequately measured memory ability since the stimuli differences 

were numerous and apparent. 

A follow-up study '(~irande & Fantz, 1 9 7 4 )  increased the 
- - - -- -- -- ----- 

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

( 1 3 ,  24 and 36 weeks). Three problems were used: a - . c 

C 

, "% ?. 



P 

multidimensional pattern and variation presented in two 

different colors; photographs of an adult and an - face; 

and patterm of squares bfficting in tfieir arrangi3iiiiiEpE.ch 

infant was tested for novelty prefexence after either 30 or 60 

seconds of familiarization time, and either immediately after 

familiarization or after a one- or two-minute delay. In all 

cases Down syndrome infants looked longer but showed fewer 

preferences. The normal infants began to show novelty 

preferences for thmsimplest stimuli at 9 weeks, and by 24 weeks 

showed novelty preferences with all the stimulus 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.reliable novelty preference for the square arrangements 

or color patterned stimuli. Varying the length of the 

familiarization or recall time had no effect on performance of 

either group. The Down syndrome infant's lack of preference was .. 

not the result of a failure to discriminate the patterns-s-e - 

the same subjects had showed discrimination between the patterns 

as early as five weeks; rather, these infants lacked the ability . 
to remember the patterns to which they had pteviously been 

exposed. +This provides support for the conclusion of a 

perceptual learning deficit in these children. 

/ 

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

syndrome and normpl infafits at 19, t *an&c)t&ttaka.  A g a i n  t- 

show the same pueference for novelty until mwh-later. The 





contact began in 'notmal infants at .dsound 4 wepks of age, 
I 

increasing , .  6 v e C  age t'o sf& t w ~ ~ p r o & o ~ ~ ~ . c d p e ~ s ;  Th* f iTst -atp7 
e- . d 

\ 

: v ~ e k s ' ~ ~ * f ~ ~ & i z e $ , ' . ~ e p ~ ~ & ~ ~ ' ~ & ; ~ f o n s ~  
? t * 

9 - 3  f .- ' while tbe second at, 14 weeks was'characterizdd by shorter gaze 
g 

drirak:ons with frequent shIf ts of attention from the mother's 

infant's own hands. At this same ;time a more discriminate use of 

eye contact was observable, wi\th significar~tl'y more eye contact 

in the naturalistic cbndition And less in the silent condition. 
I 

i 

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

Down syndrome infants. For these8.i*nfants eye contact appeared at 

7 weeks and continued to increase over the coufse of the study. 

There was no shift from longer to shorter gaze durations and no. 

differentiation of behavior between the mobile and immobile 
L - 

conditions. The authors believe that the high level and 

prolonged duration of eye contact in the Down syndr~m~e infants 
> -  - - 

indicates some impairment of the information processing system 

and the learning process. The failure to obtain an age. related 
3 

increase in preference for the mobile face may represent an 

impairment or delay in the discriminatory and intentional 'use of 

eye contact. L 
- 

The Down syndrdme infant's different pattern of eye contact 
ir 

has also been commented qn in studies of sli'ghtly older infants . . - -- - - ppp--- 

: ( ~ n w y r ,  1983a; 1983b: Jones, 1977; 1980; Krakow & Kopp 1983: ~ 

- -- -- 

Loveland, 1987). ~ o t h  ~ o n e s  (1977; 1978) and Krakow & Kopp 

(1983) found that whereas normal infants frequently look away 



.from their rnothet to some aspect of their environment, Down 
- - - - - - -- 

syndrome infants spend a substantia1"amount of time fixated on 
I /' . -- -- - 

the mother's 'face. These children have & %rtticular- difficulty 
1 %  

with referential eye contact, a.complex skill where the child 
I 

* 

must pause, direct eye contact to the mother in a primitive 

inquiry, and upon receiving a matergal response redirect ' 
I 

attention back to the task with which hey had been engaged. In * 

general, these children. have problems witfi directing attention.* 

Whereas 

with Do 

the normal child fully scans a visual stimulus, children- 
- 

wn syhdrome tend to fixate thiir attention on a single 

aspect of an image (Anwar, 1983a; 1983b; House & Zeaman, 1960) - 
and become confused when a task dema$ds.attention to more than 

one stimulus dimension (qtratford, l98O). ~oviland ( 1987) found 

that Down syndrome infants have great difficulty shifting 
4 

attention between stimulus pairs, espdcially when this.is 
p 

required for exploratory or compqrison purposes (for examp%- ' 

whep comparing a' person or object with their mirror image); - 

- 

Loveland felt that it was the attentional and task-re1at;d 

demands of these types of strategies that posed the greatest 

difficulty for these chi1d;en. 

In summary, these studies show that Down syndrome infants 
.m 

have the ability io acquire, store and retrieve information at 

an early age. However in comparison to normally developingp 

- ch'il&ren, the Down syndraare cch-ir s l o w a d e l a y  in the, onset 7S e_ 
%. 

i n f e d i o n  p r o + d n g - - s k i % h  dmrimpa+r&nt in the abilrity- 

to take in and learn from an information-ri=h environment. While 

D 

0 



- 

4 
- 2 1  

these infants come equipped with the same'basic propensitiep 
\ 

--- - - - -- - 
i 

that guide early visual preferences in the normhlly developing 

visual skills and in the timing ef skill emergence. The Down 2 

I -  - * 

, 
syndrome child appears to haje great djff iculty using inborn 

propensities and early visual sk&ls foe. the acquisition, - \ 

storage, add retrieval of environmental information. When inborn - .  
4 

propensities begin to decline-ih the second half of the first 
lr 
yea'r and aftention comes to be guided by the .infant's current 

knowledge'of the world, there appears t o  be li tt!e+ stored 

information &o guide the Down syndrome child's attention. This 

could, in part, explain some of the early developmental d 
1 ,  

characteristic of these chiJdren, 

F o c u s e d  At t e n t  i  o n  a n d  Mani pul ar i i n  + .  

* 
In the -. first six months of life the infant is dependent on 

-- P 
1 9 

the distal sensory systems, particularily on vision, to bring Ln 
d 
C 1 

informatioh about the world and it8 objects. In the second six 
& " 't 

months, learning is dominated. by f% infant's store of knowledge' 

about the world. Attention comes to be increasingly directed , $ . . 

towards objects that can be both .looked at and manipulated.  he I - 

normally developing infant begins to depend more and more on the 
* .. 

proximal senses and his or her newly emerging motor sk 11s to - - 7' 
0 initiate and coordinate environmental exploration, selectively 

- - - - - -- 

reaching for, grasping, and manipulating objects in the 

environment. 



In order for young infanta to interact eff&tiyely with the 
0 - 

p- - - - - - 

C environment they must be able to establish and maintainpthe.ir 

body in position against the force of gravity, trey mustperfect--p 

the fine motor skills necessary for re&hinp,"rgrasping, 

manipulating and releasing objects, and they must acquire the 

basic loeomotor skills that ;ill allow them control of 
. - 

environmental exploration. From its begin*ing,-*-the motor . 

. development of the Down syndrome child is characterized by an 

abnormal t iktable for the emergence and dissolution of ref leres 

and by muscular hypotonia (Henderson, 1985) .  Both of these . 

interfere with normal motor development necessary for sitting 

without support an r manipulating -small objects, thus making 
2 ,. 

it more difficult for these children to make contact with 

,.explore objects in their environment. 
. ' 

The effects of hypotonia and reflexive abnormalidties on'the 

child's gr6ss motor development have been well documented 
- - - - -  

- (Cowie, 1970 ) .  It is very di,fficult for the Down syndrome child 
1 

to develop the extension and stability .in head, upper trunk, and' , 
9 

shoulders-necessary for the normal prone progression. The-se 

, infants often have insufficient trunk extension to sit alone, 

and when placed in a sitting position will fail forward with 
h' 

head and chest between the legs. When the child does learn to ' 

. . 
sit unsupported, it is usually inman exaggerated trunk flexed 

posit'ion with the legs widely a f > d u c t e & d - d 1 a - - r f ~ e d , - -  ' 

1 

and the arms pulled back fer balance, T h e e k i l d  then b e e e l n ~  I - -  - 

\ 
\ 

locked into this one position and finds it-extremely difficult \ 



. . to move back and forth this position to a recumbent one. 
-- - - -- 

(Henderson, 1985) .  
* . C .  - - - -- 

Since thesp early mot form a hierarchiisl sybtcpl 
. % -  

with later postures grovinb out of and dapenben't upon the 
9 .. , 

development of earlier one failure, to-calibrate earlier 

* .p~sitions makes the acquisi ion of later ones .or6 difficult -. 

 utterwo worth & Hicks, 1977: butterworth & Cicchetti, 19'78). 
- .  

. ~ h u s ,  'the Down syndromeqchil\'s motor dbvelopinenS begins lo fbii. . , -, 
further and further the normally developing child ,' 

e and takes'on an increas?ngl <ma1 aj$earence. sor example, . 
I 

moving from a ,  recumbent to ing positi~n eccompiished by 
li 

- abducting the legs widely w 

back and pushing up with th ( ~ & ~ d ~ ~ ~ ~ ~ ~ .  1 9 8 5 )  . 
CP 

8 
* 

Inadequate calibration se early postures also impedes -. 

the development of fine motoP sk 1.1s. The aevelopmept of 
& 4 

reaching, grasping and .requires thk, , '+ . i 
4 

child's trunk as a By imped!ng the* 
m ,  I 0 

i & in early environmental explorat io *and manipulation. * a a 
0 - = ,  r, 

4 

T re is a dearth of studies dealing directly'with 't' 

Down syndrome child's acquisition, 
: , a  

reference, mbscular hypotonia and 

indirectly make it more difficult 

te the importape of such skills &or cquir&r&al -- 

' I  

I .  

' 1 :  

of ..thic stable f ramti of: * 
I 
I 

reflexiye abnorrnalitias 

for thpse children to engage - , 

loration. Pueschel, ("1984) found that reaching for objicts 
I 

'a 
I 



< . 
f 

begins early in 'the Down syndrome 'child, sometimk before six 
h -, 

- - - - - - - - - 

months of age: In fact'by six months many di the.childr& in, hpr 
< 

- - - - 

study had already pro.gre8sed beyond a primitive' grasp and were . * I .  . S f  

well on their: wag'.to using a more mature pincer grasp to pick up 

mail objdcts; !By 12 months of age' more than 50% of the children 

;ere -using a pincer gralp and 80% o'f the children were able. to 
& 

transfep.*objects from h a d  to han'd. While it is apparent that 

'the Down pyndron(e-'cii4d has the. fine motor skills necessary for 
+. 

1) 

making contact. with objects in the environment from an early 
I 

a -, 
5 . .  

age, few studies'have~investigated their use-of these skills in 
- 

ekploring and int'e5acting -with objects tn their environment. 

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

. having: Down syndrome .spend a ,greafer proportion of time than 
4 , . \ 

normally developing childr~n of this age in visually attending 

to objects without ,manipulating them (Krawkow & Kopp, 1983: 
r 

e, 

McTurk, Vietee, &carthy, McQuiston, & Yarrow, -1985; ~ c ~ u r k  & 
- 

~drrow,' . . 198S!.:~hile -. Down syndrome infancs bf all ages spend 
1, - - -  - 

0. 

e more time iooking at novel toys and less time in mastery 

behaviors, thik looking behavior does show'some deer-ease betwden 
- 

I ,  

s i x  and twelve months. At this same time these children's 
-/ 

exploratory behaviors (the total of touching, h~uthing, holding, 
rC I ,  C1 * ' 

A. . 
examining, banging, ;haking, hitting: dropping, re ecting and 1 * 

offering) begin to increase. ~ietze. ~ c ~ e r t h ' ~ ,  +c~ui.st~n, ~ c ~ i r k  
, 

and Yarrow ( 1983) FounB that by t2 months bf'ageDe~~ syndromep- - i 

d 

infants were spndirrg the same mt wf time I;n e x p b k a t ~ r y  . -- 

C 

behavior as weie normally\developing six month old infants. \ 
d 



Bradley-Johnson, Friedrich &-Wyrembelski ( 1 9 8 1 )  found no 
- - 

differences between 10- to 14-month old Down syndrome and - 

I - - -  

normally bveloping children initheir visual attent'ion to or a 
I 

manipulation and mouthing of fpmilar objects, although .there 
\ 

were differences in their manipulation and mouthing of novel 

objects. They suggested that the Down syndrome child's 

over-reliance on visual information and under-utilization of 

manual exploratory skills may occur primarily with novel . . -  . 

objects. These children spent significantly less tirnC-mouthing -- - - -  
, % 

3 .  - 
and manipulating novel objects than did the normally developing 

\. I 

t7 children. Differences were also found in the Down syndrome 

child's behaviour toward novel objects over the course of the ' -.- 

? - - I 

experimental trial. '&bere was a consistent response'decrement in , 

- the manipul&ti& of novel stimuli across ffial blocks for the 
1 

Down syndrome childre? but not Tor the normally developing 
A .  a - 4 

children. The Down syndrome infants .manipulated the novel object 

less and less as they were presented repeatedly, while norma) 
> 

infants retained the i+  responsiveness over many trials. The 
' 

authors concluded that while, novel stimuli typically tend to -. 
dhave an ar.ousing effect on sustained attention in the norinal-ly 

developing child, this is n-ot the case with the Down syndrome 

child. These infants tend to retreat from novel stimuli, 
I 

continuing to observe but not manipulate them. The authors 

- suggested thgt the differences in the learning rates for these 
I 

two groups of children,may be primarily the result of the 
, I greater amount of info mation that 'the normal infant receives 

- through its mouthing a d manipulating of. novel objects. 
, 

/ , 
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Another stu'dy'(Lovehndp - 1987) fbund no significant 
- - - - - - - -- - 

dif ferenccs in the ;xploratory-b;havibrs of dlder 18 - 32 month . : 
- - - - - - - - - - - - - - 

old Down syndrome infants and thkir mental age P t c h   control^.^ 

However, the range of strategies utilized by the down syndrome 

children in their exploration was much broader and les-s focused 
0 

than that of normally.developing children. Loveland felt that 
= 

4 -. 
this failure to become more-bselective, ,more syskektic, and 

better adapted to ihe'specif ic, situation .may mak for less - 
* 

effective perceptual1 learning in these'children.: ' 
% .* 

,- In the normally* de.vel%$ing child it is fodused examina'tibn, 

which ,involves both sustained. iisual inspect i'6n *and 'simultaneous 

object manipulation,,~~~hat forges the link betweeq visual and - 
tactile information systems. Noastudy has'direct1.y investigated ' . . 
focused examination in.chilare6 with D,own sgndrome. Dunst (in 

press), in a study using the Uzgiris-Hun$ Scales of Infant 
I 1  

Development to study sensorimotor development in bown syndrome 

children, found more deviations in the attainment of specific 

sentorimotor skills -in these children than in normally 

developing children. In particular, he found that visual 

inspect ion of objects in an exploratory m;nner ( focused 
-"+r 

examination) is an unusually late developing skill inr the Down 

syndrome child. In fact, he foundgthat these children 

demonstrate complex actions with objects before they engage in 
4 simultaneous visual and manual exW%fnat-ion. ThTs mep 

Uzgiris-Hunt scale has never been r m e a  in normally 

developing children. 



3 

,.- There are several studits'su~gesting that  Down syndroke ,- - , d 
* - -,/-/ -- - - 

children may, have a basic difficulty,in integiat ing tactile'a~ 
/ " ,, 

. &ual inf ormatian. Levis and @xwr?€ (f9BZ) found afl?farej- . 
* - ,  ,' 

/ . - 

1 

w between Down syndrome mil' normal infants in .-. C 

' discriminakory skills and they attribute 
*> . 
gpecial problems these children have in i n t d a t i q  visual s 

/ / 
tactile information. Two groups of' ~pwcsyndrome and normal 

,/ 

infants,matched on mental age 4 3 2  and 17 months) were required - 
/' r 
objects that ha 

or visually. Although evin thea 
///*ra - - - 

A A - z o u n g e ~ t  group of normal infants were able' to discriminate both 
* i ' shapes in either condition, the Down syndrome infants had 

- i * 

'difficulty with all discriminations. The only stimulus r ,  

- 

, . . 
/ 

discriminated by the Down 'syndrome child was a visually r 

presented ,ellipsoid shape, and this d,iscritnination was made by 
/ # 

'only the oldest group. t 

d P. - - * 4 -  - 

A secogd gxxperiment allowed the infants to touch some of the ..I.-" 
/..-+-r .-.:----- 

".m.4--""- - ... vi-sually p-sented stimuli. ~ormal' infants spent more ,time than * 

_"-l"-.- ,' 

a // 

did Down syndrome infants lookigqat and simultaneously looking 
,' 

at and touching the stimuli. The Down syndrome infants looked - 
less at the touchable objects; d.idcriminated the 'ob-jects lass . 

well, and touched the objects less frequently. ~ e w i s  and Bryant - - ' .  
(1982) concluded that there'is both a visual and a tactile / 

/' 

deficit, as well a s  an inability te  integrate thfse tao - 

/. 
modalities, that is present early in l i f e ,  he& tkt-et& - 

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



I h - child's perceptual experie ce. .s 

The problems these children have in'acquirlng,, + 'sto:ring . , -  - Snd A 

"\ w -  
\ ' 

rctr ieving visual informat ion have bee< di*scuss<d i6" pcevi6us 
t 

. sections. That these children have gkeat 'dif ficul+ty 5ith tactile 
, . " k  . 

. information his blso been frequently cmmented on in the .-- . ., 
i 

' literature (Gordon, 1944; Lewis & Bryant, 1982;  onnor nor & - .  a 

+ Hermelin, 1961). In studies requiring children to recognize 
- .-. 

objects previously explored either haptically or visually, it is 

typical for Down syndrome children to recognize only the a 

visually presented objects even though normal infants recognize 
a 

objects presented in either manner (O'Connor & Hermelin, 1961; - 
Komiya, 1981; 1982). However, since the recognition phase of 

these research stbdies have 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 

informally that Down syndrome individuals seem to adopt a 

different type of tactile exploration than do normal 

individuals. Anwar (1983bj found that when she imposed order on 

the extraction of tactile information by the Down syndrome 
- - - 

T - 
p- - 

children they were much better at reproducing the haptically 
- - - - - - - 

presented shape. Physically guiding the Down syndrome child's 

finger around the shape exploring its di-stinctive contours 



1 I. 

resthted in m;ch better discrimination under tactile presention. 
I 

-- - -- - . Under these conditions, the Down syndrome child's recognition of . 
tactually present& objects was better than their re3ognitiiKof 

visually presented objects. 

~ h u s ,  it appears that part of the Down syndrome child's 

difficulty with tactile 

difficulty in attending 

information may be the result 

to the welevant dimensions and 

extracting good quality distinctive information that allows for 

the object's later identification. These children may not 

spontaneously engage in thk saute types of refined tactile 

exploration as normally developing children, even though they 

may be capable of extracting, storing and retrieving such 
r 

information when their attention is physically guided during the 

initial exploration. This refined tactile exploratian may be the 

critical component in later object recognition. 

Down syndrome children also perform better on cognitive - -- 

tasks when therr 
\ 

attention is externally guided. Moress 

found that Down s ndrome infants were much more successful at P" 
sensorimotor tasks when the problem was (presented ifi s manner 

L. 

that encouragpd the infant's attention to the sequence of steps. 

When the Down syndrome child failed a task, breaking down the 

task dnd focusing the child's attention on the individual steps 
I 

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 did not improve performance, prcsuwbly because 
- 



their failure~was not the result of attentional deficits. Moress ' 

- - - -- - - - - - - - - 

con;ludcd that the normal approach to cognitive development 
- - - - -- 

involves the infant imposing more and mork 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 donetby a parent or educator. - 
'-4 

In summary, the hypotonia and reflexive abnormalities 

associated with Down syndrome make it more difficult for these 
Y '  

children to maintain their b,ody in position against the force of 
d 

gravity. This impedes the acquisition of skills necessary for 

examination and exp~oration. AS in visual learning, these 

differences and delays in early skill attainments make it more 

difficult for the child -to acquire information through tactile -+J 

exploration a& exsmination. As a result, environmental - 

exploration begins iri the Down syndrome child Tith a heavy 
reliance on visuh attention, wi'th manual exploretion only 

- - - - 

beginning to a~ppear at around 12 .months of age. Thi~~shift from 
- 

visual to'manual exploration occurs in the normal infant at 
% 

around six months of age. The overr<liance of Downs children on 

visual infomation dfoybe;:-ih_park, the result of a difficulty 
3 

--_2___\ in dealing with tactile information pr tn*-grating visual and 
- --+. 

tactile informat,ion. Focused examination which requires the 

child to visually observe the effects of his or her tactile 

.4 A- manipulations on lie -fen, integrating visual with tactiler 

infmmrtiorr, appears to develop particularly late in these - --- 

children. Deficiencies, in focused examination and in tactile 

$ + f 



exploration can have important ramifications for the child's 
-- - 

acquisition"of new information from the e~vironment since 
-- 

focusd examikation and tact iIe exploration provide specific 

information about the distinctive, characteristics of objects. 

The improvements in-performance that have been possible 

child's attention is specifically directed to the relevan 

aspects of the stimulus presentation implies that attention 

focusing 

the Down 

Home Envi 

may be important in the.development of these skills in 

syndrome child. 
CK 

There have been few studies investigating the;home 
\ - 1 ,  

environment of Down syndrome infants'and how it 'may affect their 

perceptual-cognitive development. Piper and Ramsey (1980) found 
\% 

that measures of the Down syndrome child's home environment, \ 

such as poor organization of physical and temporal environment, '\ \ 
3 fewer provisions of appropriate play materials, and less . - --- 

maternal involvement,'*were all associated wi-th slower 
, 

I 

developmental-progress by the child. These findings are similar I 

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

1 976 1.; 

Smith and Hagan (1984) found that caregivers of infants ; 
/ 

1 -  

having Down syndrome provided household/caretaking objects for 1 / 
I 

$heir child's p1a.y less frequent* tirarr aid. ~rare~ivcrs%f - - -  + -- 

I 

normally developing child re^, even theugh this measure L -- 

I 

highly positively correlated with the child's concurrent and ' I 



subsequent development. They ,also found that caregivers of 
%. 

- - 

- - -- - - - - +*- * 

normally developing children talked more 'f kequently to their 
4 .  

- - - -- - - - 

child with reference to the environment, giving more definite I 

direct ions end providing' more specific ref erenees, while i - 
t: 

caregivers of Down syndrome chi1d;en tended to smile more and ,; 
engage in more deliberate active physical stimulat2on. The 

d 

amount of physical stimulation from the caregiver was negatively 

correlated with the amount of focused examination engaged in by 
- 

the child. The amount of focuswed examination shown by the .child ,, 

and the-caregiver's verbal mediation were both positively 

correlated with subsequent infant performance at 24 months. The 
L 1 

authors concluded that the early h-ome environment was very 

importanf for the developnental progress of the Down syndrome 

child, with the provision of objects for play and opportunities- 
h 

* .  

for focused examination being of particular importance for these 

children. 

Several studies have found that caregivers of Down syndrome 

infants are less responsive than are caregivers of normally 

developing,, infants (Berger & cunningham, 1.981 :  ones, 1977: 
1980). They tend to overstimulate their child verbally, talking 

, 4 

too much to the Down syndrome child and not allowing the child 

sufficient time in which to respond. However, other research has 

found that maternal responsivity is not highly correlated with 

&evel~pment-~l progress i!rDown', syndrome children in earlypp 
7 - 

, r ntt- i on -'I 'I- a neezta w 1 ey.7 -1-3&#----- - 

, . 
+ ' 

latter study, an optimal combination of sensitivity, 



elaborat iveness, and direct iveness provided an environmen't most 
* - - - - - - - 

to the Down syndrome child' s d e a o @ a a l  progress. 

Summary and ~onclusions 

  he ore tical and empirical work has focused on the importance 

of attentional and explorational skill for, the child's 

perceptual-cognitive development. These behaviors are seen as 
B 

reflecting current cognitive functioning; while at the same time 

providing the infant with the means for procuring additional 

'knowledge about the world. In their role as learning tools, 

these abilities directly influence both the quantity and quality 

of information that the'child receives from the environment. As 

such they directly influence the course of the child's future I 

cognitive development. . 
d 

l 

There is an intrinsic motivation in the normally developing, b 
- , - -  -- - . -  - @L 

child to attend to, manipulate, learn about, and master the I 

1 

environment. This motivation can be seen in bekaviorssuch as I .. ' 

I 
1 

the child',s selective interest in and preferential attention to, / 

novel objects, the child's persi tent attempts to v a s p  and B 
manipulate contacted objects, the child' s determined ef fords to 

I 

elicit responses from objectfist and the child's persistence in ' i  
task mastery. There is good reason to believe that the Down' 1 

developing child in these areas, T h i s  cas W*& - - 4 
ramifications for the Down syndrome chi'd' s ability to acquire 

+ 
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form of -an intense visual and manipulatory exaninat ion ( f ocurad 
I - - - 

examination), combined with a more complex investigation of the 
f 7- - 

subtler details of the object's. functioning (complex \ % 

exploration). During this examination and exploration the child 

is learning a great deal about the object and its distinctive 

characteristics, as we16 as learning a sense o-f cohpatence and 

mastery over the environment; skills that are fundgmental to all 
* 1 

e A review of the ,lit rature on infants having Down syndrome 

reveals important dif fedences in- the range and eniergence o f  ' * - 
I 

early attentional and e&lorational skills. The sa . . 

propensities that guide perceptual development in 

developing child are apparent in the behavior-of the Down& 
h 

syndrome infant:however, there are differencesrin - - the emergence 

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 necessarylor perceptual-cognitive growth. The Down , 

syndrome infant's visual behavior is characterized by prolonged 
I 

periods of visual f ixatibnr and a correwonding inability to 

shift attention between stimuli or among different aspects of 

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

syndrome child demonstrates fewer diff;rential preferences and 

less recognition of previously presented stimul? than does the 

normally developing child. There appear$ to be a delay in the 

development of more advanced perceptual skills in the Down 



syndrome child.. This delay becomes increasingly apparent toward 
" 0  . 

the latter half of +he kirst *;ear 'at the time when'acquired - 
- - - 

' 
-information typically begins to guide visual attention and 

exploration. 

The7 ~ow'n* syndrome infant ' s dotor behavior appears equally ' 
. * 

deviant .. The' abnormal reflexive behavior and hypot6nia 
1 

characteristic of Down syndrome .makes more difficult the 

attainment of 9ross motor skills such as sitting and walking. 
0 . 

44- 
While the development of fine motor skills appear to be less 

affected than are gross kotor skills, the Down syndrome.chi/d is 
k 

3- less capabled70f using these skills for object exqmination'and 
# 

explo;at ion. These children spend very % little time manipulating ' 
Q 

novel objects a a great deal more time merely looking at them. . P 
They appear to $ave a special diff i&lty with tgctile 

I information or herhaps in integrating tactile with visudl 

information. As a result, developmental skills leading to . - 

I I 

focused examination and to more complex object exploration.qay --1 - 
-i 

beaparticularily deviant. These skills are particularly t I 

important for obtaining information about the 'environment and , I 
I .  

I I . about objects -iri 'that environment. 

Present Study , 

Q m v 

The present' studyririvestigated the 1 1 -  

syndrome child1 s ability to take ii environmental 'information 

through visual attention and tactile exploration by comparing 



J 

the Down. syqdrome child's skllr in these areas with thors of - 

normally developing children. It was expected that' attention and 
i - - -  

exploratory abilities ~ o d d  bearelated to the length ox the. 

child's experience with the environment', the chiid's ;urrent. J 

cognitive functionzng,, and the c8hild's skill in fine motor 

manipulation. Advances in all three of these areas typically - 

occur simultaneously in the normally developing child, but 

dev=lopment need not necessarily progress at the same r a t e  in 

each area for the child with Down *syndrome. Consequently, the - : 
0 

behaviors of the Down syndrome children were compared with those 

of three individually matched groups of normally develdping 

'children: a cl~ronological-age-matched group, that presumably had 

similar exposuie tAo objects and people i n  the environment; a 
- - ,  I 

mental-age-matched group that was at a similar stage in . - 

development; and a motor-age-matched group that had 

similar manipulatory skills available for interacting with the 
- - 

environment. Each riormally developing child was also matched as 

closely as possible to the Down syndrome childdon a number of 

background variables, including child sex, child ordinal 

, po'sition, maternal education, paternal education,. and family 
I 

socioeconomic status. 

Videotaped records wer.e made of each 'child during a 16 

minute teaching/play episode. The stimuli consisted of a set of 
- -- 

four novel, commercially-available toys producing a variety of 

audio-visual responses upon-manipulation. Rovel, 

commercially-available toys represent. 



- 
' a. common but impo~tant opportunity for childhood learning. Toys 

- - - - - - - - 

were choeen that could be- manipulated in a number of ways to- , . 
- -- - --- 

produce'a~ variey of responses since this type of toy is 

considered very attractive to children within. this d elopmental 

age range, and because it allowed, for the maximum amount of 

exploration and examination. - - 
3' 

At th,e beginning of each play session the cartgiver 

demonstrated each tgyl.s responsive features to the chilpand 

directed the child's attention specifically to .onhe easily 

reproduced response (the mastery task). Each 'videotape was 

subsequently scored ,&or the child's attentibnal behaviors, tQe 

.child's exploratory behaviors, and the caregiver's teaching 

style. 
, . 

a 
Two separgte hypotheses were made abous the Down syndrome 

infant's attentional bahmior. It was hypothesized that the Down . 

- I 

syndrome infant would spent a greater-amount of time than woula 

. the normally developing child'in vision alone, but a lesser 

Amount of time in vision with manipulation. This hypothesis was 

based pn previous research showing that 12 month old Down 

syndcome infaits spend more time in visual regard and less t h e  
+ =. 

in manipulation of novel toys (Vietze et all ~ 9 8 3 )  and th'at 
i r 

these children have particular difficulty in integrating visual 
* 

with tactuei informati& (Lewis & Bryant, 1 9 8 2 ) .  It was also -- 

--- 

hypothesized that the Down syndrome children's attentiosal focus 
-- 

d o u l d  remain firmly on the toy's resulting in less offtbsk and' 
1 

less social interactive behavior in these children- than in 
P -  r .  

48 '4 



nctxmally developing children. This hypothesis was based 'on the 
- -  - - 

Down syndrome child's prolonged visual fixation times and 

apparent - @  ipability I to shift attention between stimufui i16iments 
I 

. (Miranda L Fantz, 1974: Cohen, 1981: Berger & Cunningham, 1 9 8 0 .  

Three distinct hypotheses were made about the child's 

manipulatory behavior. It was hypothesized that D ~ w n  syndrome 

children would engage in more simple object exploration and less 

complex exploration. This hypothesis was based, in part, on past 

research showing that these children engage in less overall 
5 

exploration than do normally developing children of the same age 

(vietre et al, 1983). However, these researchers did not 

differentiate *between the various types of object exploration ,. 

combining them into 0% overall score. Given the Down syndrome 

child's difficulty in attending to the subtler aspects of visual 

stimuli (Fantz, Fagan & Miranda, 1 9 7 5 ) ~  it seemed reasonable to 

hypothesize that these children would have greater difficulty 

with complex exploration than with simple exploration. 

It was also hypothesized that Down syndrome. children would 

not differ7from the normally developing chi1dre.n on mrstery of . 

the caregiver teaching task. ThTs hypothesis was made on the 
1 

basis of research showing that Down syndrome children are more 

likely to show task success when their attention is specifically 

directed toward the relevant aspests of 3 stimulus display* 
\ - A 

(Anwar, l983a; l983b; Moress, 1 gag). 
A - 

- 



I" addition, it was hypothesized that'the Down syndrome 
-- 

child would engage in much less focused examination than would 

the normally developing child. This hypothesis was 5adZ 6iCthC 

basis .of research demonstrating the difficulty that these 

children have with tactile information and in integrating 

tactile information with visual information (~ew'is & Bryant, 

1982): It is interesting to note, however, that if the Down 

syndrome child actually required more time to process 

information as some early habituation studies have suggested 

(e.g., Cohen, 1 9 8 1 ) ,  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. 

I 

Three hypotheses were made regarding the responsiveness of 
' 
the Down syndrome child1 s ho'me environment. It was hypothesized 

, that Down syndrome children would have access to: fewer 

responsive goys than would normally developing children. This 

hypothesis was made on the basis of re'search showing that these 

children have access to fewer household objects f oro play (5mGh 

& Hagan, 1984)  and caregiver reports that these children are not 
, 

provided with such toys because of an apparent disinterest 

(Vietze et al, 1 9 8 3 ) .  * 
t 

It was also hypothesjzed that caregiv&s of Down syndrome 

+ children would be leis responsive in their interactions with 
-- - - 

their child in the teaching/play.session'than would caregivers 
- - 

of normally devvhping children. This finding frequently has 
Y '  

been document@.in previous research on Dawn syndrome children ,J. 
4 

, ". 
d 
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and their caregivers.~Caregivers of Down syndrome children tend 
- - -- - -- - 

to be-less responsive to their child's behavior, oversti.mulating 
-- 

+the child both verbally (~erger & Cunninghan, 1983; ~ones, 1978: 

1980) and physically (Smifh & Hagan, 1984),  without adeguat&y' 

mediating the child's intera ions with his or her environment 5 
(Smith & Hagan, 1984) .  

6. 

*- 
In nokmal infant-caregiver interactions there is an 

f ' 
appearance of synchrony and responsivjty primarily'because 

P 

caregivers tend to peiceive and respond to infant behavior as if 

it were intentional long before it truly is purposeful  aye, 
I 

1982; hpccoby & Martin, 1983). It may be that caregivers are 

less responsive to the Down syndrome child than to the normally 

developing child because they see the Down syndromeb child's 

behavior as becoming ntentional only at a later age. ~f 

behavior is not intentional, then there is less obligation for 
.r 

the caregiver to respond, elaborate or mediate with the child 

having an active role in the'interaction (Skinner, 1 9 8 5 )  and 

more of p tendency to provide for the child (e;g., stimulate). 

The final hypoth~sis explored the possibility that earegivers 

perceive the Down syndrome child's behaviw as not being 

intentional at the same age as is that of the normally 
,, 

developing child. 
f * 

In summary, eight specific hy&theses were investigated in 

this present study. 
.--" 

1 .  Infants with Down b)ndrome will engage in more vision 

alone and less vision with manipulation than..kill normally 



developing infants. - *  

2. Infants with Down syndrome will rngage in less offtask 

and less social interactive behavior than will normally 
1 

d c ~ e l o ~ n g  infants. 

I 
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 differefrom normally 

developing childr.en on the duration of their mastery 

behavior. 
/' 

5. Infants with Down syndrome will engage in less focused 1 

examination than will normally developing infants. 

6. Infants with Down syndrome will have fewer responsive- 
@ 

toys in their home than will normally developing infants. 

7. Caregivers of infants with Down syndrome will be less 

responsive jn their interactions with their child than will 

caregivers of normally developing infants. 
- 

8. Caregivers of infants with Down syndrome will perceive 

their child's behavior as less purposeful or less 

intentional than will caregivers of normally developing 

children. 



Subjects 

CHAPTER I 1  
8 

\ 
sixty infants between the,ages of 6 and15 months together 

with their caregivers participated in this study. Fifteen of the 

infants had Down syndrome, while the remaining 45 infants were 

normally developing children who served as mentsl-, motor-, or- 

chronological-aged-matched comparisons.' - 

/ All Down syndrome child-caregiver pairs were participants in 

the British Columbia Infant Development Programme and were 

contacted through their programme worker. A total of 24 families 
C 

were contacted. Of that total, three families refused to 

participate on emotional grounds and six families agreed to 

participate but were unable to do so. In each case the child 
- 

died before reaching the appropriate age for the study. The 

majority of Down syndrome infants were diagnosed by cytogenetic 

analysis as possessing the trisomy 21 variant of Down syndrome. 
4 

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. total with normally 

developing children were contacted and only two families refused 
- - --- 

+ 

to take part in the study.-In both cases the families refused on 
- 

the ground& that they no longer had time to participate in 

research. The fo~ty-five comparison families were then chosen 



,& 

from thig subPopaation on the basis of the best &tch to ,a Down 
- 

syndrome child., 

Matching was done on the basis of each child's score on* the 

Bayley~Scales of Infant Development (Bayley, 1969). This scale 

has the advantage of providing separate mental and motor 

developme~tal quotients and was used to- ensure appropriate 

matches in each of these areas. Each syndrome child was 

paired with a normilly developing child o i  similar mental age, 

with a child of similar motor age, and with a child of similar" 

chronological age. This procedure resulted in the formation of 
1 * 

I 

three comparison groups ,each with 15 normally developing 
, 

children: a mental-age-comparison group, a motor-age-domparison 

group, and a chronological-age-comparison group. co he mean 

ment-1, motor "and chronological ages for each of these three 

groups okchildren can be found in Table 1 .  
+ . 

Each group .bf normally developing children was matched as - 
closely .as possible to the  own syndrome group on a number of . 
demographic variables. One. of these demographic variables was 

1 

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

score on the Siege1 Prestige .Scale ' \ (  1971, cited in Hauser & - 
i 

Featherman, 1971 ) .  In this scale,& @'rentst responses to 
% . 

questions regarding their job title, theit type of business, and 

whether or not their business is privately-owned, self-owned, or 
pp - - - - - - 

7 

government-ownedt are used .to determine their job clasdif ication 
- - - - -  - - - - - - - -- 

- r- - 

coc)e. This classification code is ,based on the 1970 detailed 

Industry and Occupation Codes, U.S. Bureau of "the Census. Each 
3 

Y 



Table 1 

Mean Aqe Scores in Months For b c h  Group ? - - - 

Motor Mental Chronologica l  
Age Aqe : Age 

v I 
-Down syndrome 8 4 10 t 13 
Motor Matches 8 9 9 .  ? Mental m t c h e s  10 10 10 i Chron~.,logical 

Matches .  1 1  ? 13 13 

s b 

t '; 
7 

i 
t 

Mean S c o r e s  a n d . S t a n d a r d  D e v i a t i o n s  

4 d 

Motor1 : Mental 1 Chronologica l  
Age, , i : Age Age 

b 

x (  a n -sd x sd  
Down syndrome 33.9 6.3 \ 9 i .0  9x 15 1 . 5  > 

Motor Matches " 37.0 6.4 i 83.5 8 .9  9 2.1 
Mental Matches 41.6 5 .4  $92.0  9.6 10 2.1 
Chronologica l  f 

Matches 46.2 3.4  13 1.5 

Note: 1 .  Means (n )  and s t a n d a r d  &v i$ t ions  ( s d )  f o r  motor ages  
and mental a g e s  a r e  i n  ~ a y l b y  Gtandard s c o r e s .  
2,Means ( R )  and s t a n d a r d  d e e i d i o n s  ( s d )  f o r  
c h r o n o l o g i c a l  a g e s  a r e  ' i n  mobths. 



* 

T 

i 

1 
3 ,  

\ 

classification code has assiged to it a score on the sieg&lJ 
- L * -* - 1 .  

r-- -- - -- A -- Ptest,ige Scale fanging from 0 - -  1i60, -wit6 higSr Xi%= b=ing . 
?- 

lawyer, doctor). ~ a &  group was also matched as closely as 

possible to the Down syndrome group on a number of other 
4 

. demographic variables -such as parental education, sex, and 
-4 

ordinal. position. There were no significant differences between 

the groups on any of these demographic variables. Mean scores 

for each group on continuous variableskand the number of 
1 

caiegiver/c'hildren for. each group within each category for 
'\ 

,- ' 

categorical variables can be found4n Table 2. 
.- 

.. '\ 
\ \ 

The majority of the children came 'from middle class I 

'\\ 
I \ 

backgrounds and all the chixldren hed two parents present.in the 
I 

home. @or 58 of the children the principal caregiverawas the 
, , 

W I 

m~ther;~for two of the normally developing children the , I 

\ .  . t 

principay caregiver was father. For these latter two cases only, I 

- -  - -  

the chilAf s father was interviewed and dppeared in the 



> - 
I 

+ Table 2 

Chrono 
I 

Down Mental. Motor -1oqkal  
syndrome As" ~ g k  Age 

t Mean and standard deviation on each ~ o n t i ~ n u o d r i a b l c  
M - - sd - M - sd * - M * sd - M - - sd 

*Mkternal 
Education 13.7 2,s 13.2 .\.6 13.9 2.3 13.9 2.3 
*Paternal - 4  . C 

'Educa t ion -13.3 3.1 13.7 3.7 13.5 2.3 13.8 2.6 
**Maternal 
. SES rating 40.8 11.4 40.3 1'1.4 44.6 11.9 44.8 & 
**Paternal 
SES rating 44.9 14.3 39.8 13.7 42.2 12.9 46.6'16.3 

) \  
1 

" 5 

, ~uhber of Caregivers/Childfen on each Categorical Variable 
Nonworking Mothers 5 9 4 5 
Birth Order 

Firstborn 5 9 4 5 

Yerborn 10 6 1 1  10 Sex 
Fdmale 1 1  u 10 7 

'g 

8 
Mdl e 4 5 8 7 

1 ,  

* Education is in years. 
** SES ratings derived 6rom Siegal (1965 NORC prestige Scale, a s  
cited in Hauser and Featherman, 1977). * 



Materials 

* - - - - - - - -  

d a y !  e y '  S c a l  e s  "of I n f a n t  D e v e l o p m e n t  
.- - - -  

/ ,  . ---. 
-J 

The bayley Scales of Infant Development were designed to . . 
provide an adequate measurement of the developmental progress of 

-binfa&s 'hetween birth and thirty months. Tha Mental Lie is 
F. 

a f 
'1 designed to assess sensory-percehtual abilities, problem-solving . 

f d 

abilit'ies, early verbal communications, an2 more abstract 
- 

abilities involving generalization and classification, The Motor 

.Scale is designed to measure the infant's body control, 
d 

4 
coordination of lar<e muscles, and manipulations involving' . . 

v ' f ine-motor skills (Bayley, 1969). BL(yleyVs normative sample 
I ,  

consisted of 1262 normal infants f f , q m  the United States. 
, J 

Split-half reliablities for the Men 4 a1 and Motor Scales average 
\ 

-86 ( ~ a n g  & Bell, 1975). Psychometrically, \he Bayley Scales are 
a 

considered to be one of the most rel,iable an4 valid of the 
\ 

traditional infant assessment tests (Yang & Bell, 1975). 
\ 

I Q u e s t  i o n n a f  r e s  '\ ' , - 
I 

Two questionnaires were d-eveloped by the researcher fbr. use 

in this study.   he Toy Scale, is an inventory of \ 

I 

/ commercially-available toy; responsive to infants' actions. Toys 
I 

.* 
were identified as responsive if they contgined features that 

produced auditory, visual or tactile feedback in response to 
- -A P----- 

child manipulation (e.g., chime &lls,-jolly, jumpers, musical 
-- - \ instruments, etc. 1. This def ini-tfin of responsiveness is 

congruent with that of"McCal1 (1974) andqyarrow et al. (1972). 



C 

.-This toy inventory provided a measure of the number of 
' +, 

~esponsive objects available in the hdmc for the child's play 
. . 

I 

(see Appendix A). 
.) 

- - 

d 

The Infanf ~ntentionality ~uestionnaire was designed by the 

researcher to assess the caregiver's feelings about his or her 

child's detrelopment of intentional behavior. Specific questions 

dealt with the caregiver's perceptions of intentionality behind 

such common infant behaviors as smiling or crying. In each case 
A 

th'e caregiver was required to decide at what age (in months) 

-they believed that..the child first engaged in the behavior 
. .. 

(e .g., smiling because he/she 'rebbgnizad you or becoming . d 

A 
., 

frustrated because a toy was out of reach). This qvestionnaire 

provided an indication of the caregivers' perceptions of their 
i - 

child's development of goal 'directed behavior and responsivity. 1 

~ o t h  of these questionnaires were administered through a 

parental interview which took place on a home visit. Copies of 

both questionnaires are included in Appendix 

T o y s  
, 

The toys selected were designed for normal infants over 6 
# 

months of age and were similar to toys found. interesting by 8- 

to 12-month-old Down syndrome infants in a study by Vietze et a 1  
L 

( 1 9 8 3 ) .  Two were primarily effect-production toys having 

d numerous moving parts providing auditory, visual or tactile 
v '  

feedback.' Both of these were -10 toys that couid be t a k m  

apart and put back together again. The first was a rattle 



composed of a movable duck's head on top of a / 
four-wheeled-spinning base. The second was a manipulabh horse - 

b. 

and rider on a base that could be either rocked 03 pulled, Both _ 

were brightly colored and ha@ movable parts that produced 

different sounds when manipulated. The other two toys were 

primarily problem solving toys which required the child to make 
- .  

a specific response in order to obtain 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 barrier that had to be circumvented to.obtain the 

toy: Once obtained, these two toys were a9so responsive to 

infant manipulation. The Eirst was a clear glass ball. partially 

filled with water in which two*bri;ghtly colored ducks floated, 
4 

These ducks moved and 

or rolled. The second 

noises when squeezed ,. 

seJected specifically 

manipulation, and for 

parent was questioned 

had prior exposure to 

Procedure 

produced noi s when the' ball was shaken P 
was a soft rubber turtle that produced . 

and jumped when patted. All four toys were 

for their responsiveness to minimal child 
- - 

their unfamiliarity to the. chiidren. Each 
I 

and .each reported that .their Fhild had hot a ' 

1 

these toys. a 

Eaclh child and caregiver was first visited in their,home. -- 

The Bayley Scales of Infant beveIopm2nt {Bayley, 19697 were 

administered to each child to measure the chil&'s PeveI of 
* 

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



4 1 

the appropriate matches were made. Immediately following t h i s ,  

the Toy ~nveritorf and Child Intentionality Questionnaire w a r s  

completed through an interview with the ca-, hn- 
d 

appointment was then arraned with the caregiver and..childafor , 

the subsequent videotaped session on the university campus. I 
Each chiid-caregiver pair was vide ped at the university 

I fY d" during a 16 mPnute teaching/play session. The videotape 

sessions were conducted in a 3.1 meter by 4.6 meter carpeted 

f playroom on t e university campus. The playroom contained a 

chair, a highchair, and a coffee table containing the four toys 

arranged in the order of presentation. Two videocameras equipped 

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 piay behavior with the toys. 

The camera images were fed through a split-image generator that 
L 

produced a videotape recording of each infant's actions., with 

the image of the caregiver's face positioned in the upper , 

lef t-hand-corner of the tape. An Aatec ~ansi'n~ omnidirecti 

microphone (rnodil # 5606) was suspended from the ceiling in the 

center of the room. The ~Adeorecorder was..equipped with a RCA 

 ate-~i~e Generator (~odel # l44QA), whihPh produced a time, 

* ,  0 record on the videotape. 
/ 

The session began with the experiment'& discussing each of 
( .  

\ - + . -  
the four toys with the caregiver Ichildren were present during 

t h i s  instruetion period, but were occupied w i t h  af3er 

nonsxper imental toys) Caregivers were in•’ ormed thats each toy 



L 

9 

. could be played with in a number of different ways to produce 

responsive feedback and that there was a specific task destgned - 

demonstrated to the caregiver they,;in turn, were asked to 

demonstrate them to, the child, Appendix B contains the complete 

toy instructions given to each caregiver. Caregivers were . 

specifically instructed that there was no right or wrang way to 

play with the toys and that they could allow the child to play 

with the toy in' whateeer manner 'he or she chose. In addition, 

they were encouraged to interact naturally,with the child during 

the vide~taping (e.g., they could return a dropped toy or 
" 

redemonstrate a toy ifathey fel& it was necessary). The 

experimenter returned at the- end of eat?% four-minute period to 
d R B 

hand. the caregiver th; next top. After all four toyti had been - *  
- ,  4 

demonstrated and played with, caregiSer-s we.re.permitted to view 5 
d 

thb videotape and discuss the study ,with tne exberimentei. a 

, $- 
. a - 

- - 

Coding a 

w 
$= 

1 

J '  

The videotapes of the child' and caregivea te&hinq/pl>y A 

& . " 

episodes were coded~continuously on an Apple IIe computer 

the ABC (Apple ~eiavior Collection program") data system : 

developed by Howard GabertL>P. Eng., SFU psycholpgy Department. 

This system allows for the collection of data over specifiedm 
- -- 

jime periods in a priority (higher behavioral codes take 
'h - - 

precedenke over lower codes) manner. Coded data are Stored on a 
r* 

floppy disk and can be reproduced directly or put into summary 



statistics of accumulated durot ions and f repuencies for bach 

code over the course of the trial. These summary st,atisticl can 
-- - - - 

then be recorded and transferred to the xhain frame computer for 

subsequent statistical anqlysis. 

Each videotape was coded separately for three types of 

behaviors. Two of ihese coding systems involved child behaviors: . 

child attention and" chi d exploration. The third scale assessed - 
7 

"I 
the responsiveness of cakegiver behavior. 

I 
The first coding sys em, child attention, measured the F 

cumulative duration of the infant' s sustained focused attention, 
in seconds, as it was dikected'to various aspects of the 

, * 
t surroundings. There were ,four possible behavioral codes 

\ \ L 
determined solely by the \focus of the infhnt's gaze: of f-task, 

sqcial, vision, and visioo with manipulation. Offtask was scored 
- 

only when the infant's gade was directed away from the toys and. 

from'fhe caregiver to some aspect of the environment or to some 
\ 

* 

point in space. Social scored only when the infant's 

attention was focused e caregiver's face. Look alone was 

scored when the infant's gaze was directed toward the toy but o" 

the infant was not touching it in any manner. Vision with 

manipulation was coded when the infant touched or manipulated 

the toy iri any manner while looking at it. 

-- - 

Tbe second coding system, child expIoration, measured the 
-- 

amount and natqre of the infant's manipulation of the toys. In 

essence, this coding system broke the vision with manipulation 



* * 

category into several more refined suMategories taking into 
* - - 

account the nature of the.childls manipulatory behaviors, It 
f 

- - - - - - - 

consisted of eight,be!lavioral categorieg ranging f.rorn simple . 
1 

I 

explorations such as mouthing and.banging, to cample~ 

explorations taking into account the specific7 nature and 

distinctive characteristics of the toy being- expiored, and to - .  
behaviors evidencing task mastery. These eight specific 

exploratory behavioral codes are listed and described in ' '. . 
Appendix C. 

The most important behavioral code in this section was 

focused examination. This was scoredWolnly when the child was 

holding the toy, observing it 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). 
Q 1 

The third coding system was an evaluation of the caregiver's 

teaching responsivity. This was accomplished thrlough the 

Caregiver Responsivity Scale, a measure adapted from the 
i 

University of Washington School of Nursing Child Assessment 

~atdlli te Training Teaching S=alcs (NCAST) . This scale assesses 
' I  

caregiver teaching style in interactions with infants between -. 
birth and three years. It divides caregiver b e h a v i b r h f o u r  

categories.: sensitivity to cues, responsiv-ity to distress, - 

socio-emotional growth fostering, and,co3gnitive growth.fostering a 

(darnard. 1978). This scale when given in its entirety by a 
, . 



- --- 

reliability coefficients range from - 6 4  to -86  for each offthe 
lr 

four  categaries, with uacdizm of .t? f W ,  Pewelf, *F - --- 

Meisels, Shonkoff L simeonsson, 1986). However, this study was 

interested in only caregiver 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 ~ppendix A .  

Interrater Reliability 

Five of the 15 child-caregiver videotapes from each group , 
I 

were independently coded by the researcher and by a second 
5 .  
observer. This second observer received prior training in using 

both the child attention and child exploration category systems, 

and in using tke Teaching Resppnsivity Scale, but way not 

informed of the experimental hypotheses or of the childrenb& 
% 

- -- - 
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 
J 

videotapes were subjected to 4 X 2 (Group X Rater) between and 

within mixed analy'ses of variance. The fixed between group 

variable was Group (Down syndrome, mental-age match, motor-age 

' match, and chronological-age match). The within group w x i a Q k  

was Rater, either experimenter or second observer, and ~ i a  u s  

considered to be a random variable.. The advantage of entering 



Rater as a random independent variable in an analysis of 
- -- 

variance is that it then allowsp for generalization beyond- the 

two raters in this study to the popu~ati'on or an- pVs%ble -- 

raters. One result of doing this, however', was that quasi P ' s  
P 

had to be generated to adequately evaluate the,effects of the 
C, 

.- / 

grouping vasiable. 
- ? I 

% 

I f  the two raters were con'sistent with one another and " 

reliable in their coding of 'behavior then significant Group 
1 

effects should be foun$,,but significa9t Grbup X Rater 

interactions should not. Obtaining an interaction would imply- 

that the raters coded the groups differently; consequently, 

there would be unreliability in the coding 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 
I 

scoring the occurrences of behaviors in the four groups. It  is . 

conceivable that gne rater might have held the coding button 

down coqsistently longer than the other, or that one rater might 
C 

have been consistently slower than'the other in reacting to the 

occurrence of the behavior (a Rater main effect 1 .  I t  is 

expected, however, that both raters coding independently of pne . . 
another should uncover similar Group main effects. 

'd 

  he 4 X 2 analyses of variance revealed no significant Group * r - 
I 6 3  k Rater interactions for any of the nine observational dependent , 7 , '  

- - - - A *- -- 
i .> 

variables coded in this study. There were, however, signifisaht 
* 

- + - 

Group main effects for social, - F(3, 14) - 3 . 4 0 .  p < .05;* visi-on 
, 

alone, F ( 3 ,  
I ' 7  

- vision'with manipd+ar^ian, F(3, 
a - 

P 



r 10) = 4.03 < .05; Locu&cd examination, F ( 3 ,  16) - 5.66, p - * 
-- -- - - - \ ' < . ? I . ;  simple exploration, F(3.16) = 3.19, g < .05: and complex - 

- - - 

exploration, F ( 3 ,  8 )  - 16.79, 2 . c  .01. There were no significant - 
group effects for Caregiver Responsivity or for mastery; There 

r t 

Group effects will not be discussed here since they parallel the 

overall study conclusions~ reported later in the results sect ion, 

Finding such significant Group effects for. both raters in a 

' randomly chosen sample of this small a size is add-it-ions1 

support for the robustness of these Group main effects. 
', 

There was a significant Rater main effect for vision with 

manipulation, - F(1, 16) = 5.51, p = ,032; focused examination, 

F(1, 16) = 9.8, Q = .007; and mastery, F(1, 16) = 20.3, 2 - - 
\ 

- 
.0004 . In comparison to the first observer, the'second observer 
consistently saw more focused examination of the toys, more 

vision with manipulation, and less mastery in each group. The 

lack of any Rater X Group interactions indicates that both 
Q 

raters were consistent in their scoring of the behav2bt-s 
t 

occurring across the two groups of children. Estimates of the 

variance components are provided in Appendix F. 



-- 

, . + ,RESULT$ 

- & 
---- - -  

* a ,  * 6 

The focus bf this investigation was on the differences 

between Down &drone and normally developing children & each 
of 1 1  degendent variables. Eight of these .dependent variabLes 

were scares obtained fropr.the videotapes of the child's behavi'or 

and involved the total amount of time each' child spent in 1 ) % 

offtask, 2 )  social, 3 )  vision alone, 4 )  vision with 

manipulation, 5) focused examination,. 6) simple exploration, 7) 
- \  

complex explora$ion, and 8 )  task mastery. A11 of these 

variables, with the exception of simple exploration, were 
v 

obtained by summing the duration of each behavior in each' . 

... four-minute toy session over all four sessions. Simple 
C 

exploration was, the total of both mouthing and banging behavior? 

acroUss all four sessions. Thn remaining three.dependent 

variables consisted oE tota-1. scores from 9) the Tog Scale, 10) 

the Infant Intentionality Questionnaire, and.1~1) the Cafegiver 
&- 

Responsivity Scale. 

Group Differences 
* 

. I  

bverall differences between t,he means for all four,groups of 
* J 

childreri (Down syndrome, motor-age match, mental-age match, and 
& - - - I - - -  

. chronblogical-age match) across all 1 1  :dependent variables dere 
- - -  - - -  - 

examined initial.1~ through a multivariate analysis .of variance. - -  . 
This MANOVA revealed a rignificent pvirall ~ r o u d  effect for all 



3 

1 1  dependent variablesP(33, 136) = 3.76, E < .0005. A 
--  

significant overall Group effect of this m n z t u d e  allows for 
* 8 

, subwqutftt i n w s t i g a t i - o n  af each 13ppmt3ent varhtiZt separatelFpp 
+I 

. . through analysis of variance. 

Eleven separate independent groups one-way anatyses of \ 
variances (Group) were conducted on- each of the 1 1  dependent 

vari;blqs to determine which of the dependent variables 

contributed to the overall Group main effect apparent in the 

MANOVA. M here-were significant Group differences for eight of 
the variables: offtask E ( 3 ,  56) = 2.92, Q = .042; social F ( 3 ,  - 
561.. 5.54, = .002; vision alone p(3, 56) = 8.34, e * .0001; 

focused examination g(3,' 56) = 4.52. Q = ,007; simple 

exploration F(3, 56) = 6.74, e = .0006:. complex exploration ~ ( 3 ,  
' - 

. 56) = 16.38, Q < .0005: a n d m r  the Infant Intentionality 

Questionnaire F(3, 56) =.9.47, E < .0005. There were no 

significant Group differences for vision with manipulation, task 
- 

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

Dunnet's Test For Planned Comparisons 

8 

In order to further explore group difference~,~planned 

comparisons were'conducted on each~of the eight dipendent 

variables showing a ~ i g n ~ f i c a n f  Group effect in the original 

analysis. Dunnet's testa ucr-c ceftlptKeC 4 % ~  e W x k p k ,  iie*k - -  

- 

vision, focuskd examination, simple exphratioo, 

exploration, and intentionality. -DpnnetVs test is th; t e s t  of 



F- 

choice whenever pairwist comparisons aare made between one 
Y 

condition and other comp&son conditions (k=F@Cl, 1 9 8 2 1 . - ~ t  
'I 

allowed for'* the dctectio~ of specific areas whe---- --- - 
I .  

syndrome children were different from each of the.three groups 
I I 

of normally developing qhildren. These results, along with the 
1 

mean scores of each group on eachgof the. 1 1  depnbent variables 

srC presented in   able 4. Standard deviations for each group on 
' each of the 1 1  dependent variables are presented in   able 4. 

x 

I 

' a  
I 

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

reasonable type 1 error rate for comparisbns on- each dependent 
Y ''----... 

- 
variable. However, sine? a number of comparisons art m a A a c r o s s  ' 

\- dependent variables, it is important td also consider a '\ 

'\ reasonable family-wise error-rate for the 1 1 dependent variables 

\tested (peppel:/ 1982).   he Bonferroni (Dunn, 1961 ; Perlmutter 

, 9;) fqily-ui;e 'error-late corrects for the,/ 
\ 
\ 

significant comparisons by chance, solely 
', ,' 

I /  . the number of comparisons . .  made. In X d e r  to 
% .  

/' %ante l6vql of .0&across tests on 1 1  
, 's-, 8 

dependent variables would require 'a ~ongerroni familrwise error 
Q * I  / d ,* 

rate of .05/10 = ,005. Ih this study the fam ly-wise error rate - ,.& . 2 .+ 

of .Dl was'chosen since this was the ~ l o p d k t  tabled value to 
1 , .  * ,  ,/' 

4 ' .605: fi 
1 

* 0 
d ,- 

C' 
I /' C 

,' 

The Down syndrome children were significantly different from 

. their chrono~ogical-age-m&che"d peers in vision alone, simple 
' L C 

/ 

- - I <  - -- -- 

- exploration, complex ,e'xplo~ation, and intentionality, with group 
, 

/' 

dif f hrcnces. spprqachin'g sigkif icance for off task and, f ociFed 
/ 

/ 

,' \ 

f /' a 

// 
1 : B . .  

' 70 ! 



pp-&L-p- --- 
ears Scores For Each Group on Each Depgn3entVaTiab1ep 

C 

C__ --- _ 
1.. 

DWFR ~ m -  - ~ - C T I L ~ r m o l o g i c  a 

--.% a1 , syndrome Match Match Match 
, 

Offtask 1 92.4" 80,5+ 76,8+ , 
Social 44.0** 48 .4* *  75.9 
Vision alone 191.8* 182.9** 139,3** 
Vision with f 4 

Manipulation 496,O 4 8 9 . p  
Focused 
Examination 128.6** 100.3+ 
Simple 
Exploration 

\ 
99.4 . 69.6 . 

Complex 
Exploration I 40 .'3 19.7 54.7 133.2** 

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 I 4,0** 3.9** 4.0k* 

Responsivity ,/.* 
Scale 4 + . ,10.3 10.0 9.3 10.9 

\ 

Note: - 
1 All play behavior variables represent average number of 
seconds. A 

cale represents the average number.of toys in the 

(maximum = 20,~minimum = 1') on the 

- Note: Dunnet's Planned Comparison ~ e s t s  were used to t e s t  for :- - 
significant differences between each Down syndrome mean and the 
means from each group of normally-developing children. 
** p < .O1 Significant family-wise comparison. Bonferroni's 
correction. 
* P < .05 Significant individual comparison. 
+ p c .10 ~ ~ ~ r o a c h e s " s i g n i f  icance .at individual comparison 
level. 



Table 4 

ah . Standardbviations For Each Group on Each Dependent Variable 
7 7  - -- -- - 

n ... 
3 

d Down Motor Mental ~hronolo~icdl 
syndrome Match Match Match 

off task 33.9 48.6 . 78 .46.1 
Social 41.3 27.0 25.5 40.6 
Vision alone 93.5 69.6* 53.6 39.3 
Vision with . 

. . U Manipulation 109.5 96.4 136 .,I 82.0 
Foc.used 

D 

Examina-t ion 41.3 63.1 53.7 ii 45.9 
Simple 
Exploration 46.7 50.3 

Complex 
Exploration 30.1 17.3 44.0 " 

Mastery ' 25.6- 17.5 15.6 
3.5 5.6 5.3 

1.3 1.4 1.3 

5.0 3.3 1.8 



examination. They wkce not signif ican~ly dif fercnt , hotiever, in \,,,- 
>- 

\ social behavior. In comparison to their mental-age-matched 
- - 

peers, the Dow.n syndrome infants were *significantly different in 

social, vision alone, focused examination, and intentionality, 

with between group differenges approaching significance for / 
offtask behavior. There were no significant differences in the 

I 

amOurtt s of simple and complex exploration in which they engaged. 
i In comparison to the-is motor-age-matched peers, the Down 

1 h 

- syndrome infants were significantly different in social, fxused 
examination, and intentionality, with between group differences 

f 

approaching significance on offtask and vision alone. 

As can be seen in Table-3, the Down syndrome children 
d \ a 

engaged in less of ftask .behavior, less tocused examinat ion and 

more visidn aldne than did any group of normally deveqloping 
c -  I 

children. The Down syndrome children spent-significantly more 
I 

time ih social behavior than did either their mental or 
. 1 

motor-age-matched peers 'but they were not 'significantly . b 

different from the i rchronon log icG-age-matched  peers in this 

behavior."The Down syndrome infants engaged in more simple a 

exploration and less complex exploration than did 'their ,t 

6 c 

chronological-age-matched p;ers but they were- ' n i t  svni f ic,antly "' 
/ differeht from their mental and motor-agematched peeis in this . 

+- 
I 

respect. :Caregivers were as responsive to the Down syndrome 
* I #  

, I) 1. 

caregivers tended to/ perceive their:Down syndrome infant as w J  

. . I L 

t i t; 
'* I 

b 

L 



being less intentional in their early behaviors than did the 
1 

caregivers of normally developing children. + - 

Backgrougd variables . 

In order to ensure that diffkrences between the groups were i 

the result of group membership and were not an artif$ct of the r' 

matching procedure, the infants were also divided into g,roups 

according to certain pre-selected backgroune variables. These 

background variables were then added as addctional independent 

variables in an,analysis of variance. The two background v 

= variables chosen a priori as being most likely to influence the 
w 
results were maternal education anp birth order. A subsequent 2 

X 2 X 4 ~nalysis of Variance (Education X Bifth X Group) was 

conducted for each of the 1 1  dependent variables: Jn essence 
/ I 

this 2 X 2 X 4 ANOVA involved a partialling 6ut b i  the two' . 
1 

background effects and seeing -if the grouping effect remains.. If 
.f 

r. ' t '  - - 
- 

the matching procedure has been effective and the group 

differences,.are real,' not.an artifact of demographic differences 
I 

between groups, then separating the Grbup affect from Birth or 

Education effects should not change the oribinal Group 
* *  i 

differences, Thus, it was expec'ted, that the orginal Group 
I 

effects vould remain unchanged in this analysis, and ehat there 
* 

would not be any ~r0up.X Birth or Group X  ducati ion 
k 

intiract ions. SU& interactions iouIi3 makep& ~ f 6 i i ~ ~ i E i n ~ e f f ~ c t ~ ~  



An additional advantage of this type of analy&is is that it 
& 

- 

also gives us information about the effects of the.demogruphic 
' i  

- -  

variables and their interactions on the d6pendent~variable. This 

type of information is not available in other t y p e s  of 
5 

partialling out analyses (e.g., regression analysis) ; In this 

way, the effects that demographic variables'such as maternal 

education and birth order have on the dependent variables, as I 

well as their interakions~with one another, can be observed. 

* 
Results of the ANOVAs revealed significant 'group effects for 

- 
' each dependent variable that had been significant in the orginal 

analysis..fn addition, two significant main effects for ' \  

a: 
Education were found for offtask behavior F(3, 4 7 )  = 7.39, g - - I 

i .O1 and, for the Toy scale - F(;, 47) = 8.01, = .007. Mothers ' 

having higher levels of education tended to provide their 

children with a greater number of responsive toys and had 
* 

children that spent a greater portion of .their time engaged in - 
offtask behaviors than did mothers with lesser amounts of 

eddcation. One significant ~ i r t h ~ ~  Education interaction we6 
Lk 

found for simple exploration - F(1, 47) = 4.99, 

Q = .03. Eldest children of highly educated mothers engaged in 

less simple exploration tha5 did latter born children, while 
r-f . . < eldest children of less ducated mothers engag'ed in more simple 

1 .  

exploration than did later born children. There were no 
-- - 

signiffcant, group Xc education or  group X bl'rtfr oraer Q 

interactions. 



 his study has uncovered some important aspects of Down 
7. 

syndrome infants' attention to and exploratiofi of novel objects., ' 

In comparison to normally developing infants, infants with Down *b  

d 

syndrome spend signifid-antly more time visually attending to 

toys .and bignif icantly less time engaging in off task behaviors 
h 

'or in focused examinat ion. The Down sydrome infants spent 
3 

,siqnifican'tly less time in simple and complex exploration than 
/ 

did their chronological-age-matched peers: but their exploration 

was not significantly differed from normally developing children 

of similar ment?al and motor age. Although caregivers of Down - 

. ,syndrome infants perceived their infant as developing , 

, intentional behavior later, they provided a similar variety of 

?responsive toys and were as responsive in their teaching 

behsvior as were caregivers of normally developing\ children. -- 

Y Thus, whi-le both normally developing and Down syndrome infants 

- in this study appear to have access to equally responsive fiome 
\" 

environments, differences in the Down syndrome infants' \ 

i \ 
behavior, in part icu1ar their attent ional b;hajior, may mean,, ' '\ 
that they are-legs capable of taking full advantage of this \ 

'\ . 
information-rich environment. 



P 

Visual Attention -. 
a 

-kw- -- 

In partial support of the first hypothesis, -chti&rcn trv%hg 

Down syndrome spent a greater portion of the piabi 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 attention are consistent with 

previous work and expand on what is already known regarding t h e  ' 
6 attentional and information-processing skills of Down syndrome 

infants. Earlier studies on visual preferences and recognition 

memory in very young children with Down syndrome have found th&t 

these children spend long periods of time visually fi-xated on a 

stimuius presentation (Cohen . 1981 : Miranda. 1970: 1976; ~ i r a n d s  

6 Fantz. 1 9 7 4 ) .  Studies of older Down syndrome children have 

also found that these children spend more time merely loo 
\ .' 

objects and less time in object &ploration or mastery than do . -  , 

* 
normally developing childrens of similar chronological age 

(~rkikow & KOpp. 1983; McTurk et al. 1985: Vietze et al. 1983) .  

Preterm infants expected to show poorer developmental outcomes 

as the result of neonatal complications also show prolonged 

visual fixations (Landry, 1906L. 

These extended periods of visual fixation arc significant 
I 

indi~at~ors of impaired developmental progress. Recent 



investigations had: found that prolonged vi~ual f i p t i o k  'in a 

2 - 1 .  " .  -- - 
normally hevelo ing and in preterm infants are ~redictive of 

% .  

e . - 
poorer scorcs dh intelligence 'tests during the prcsch& am3 

C 

elementary school years (Columbia, Mitchell, O'Byien & ~orowitz, 

-1987: Slatcr, i 9 8 5 j  Sigman, Cohen, ~ e c k u i t h ' ~  Parmelee, 198;- 

A t  one time it k$s believed that tooking time was directly 
. . 

.processing time and that the prolonged 

Down syndrome child indicated a need fox 

.time (Cohen, 1 9 8 1 ) .   his may not be 
& b  

entirel? 'true. It is now 'known that, i n  addition to a more . + 

focused attentfonal. component, looking time also includes both 
a *  

* i? 

casual looking andvblsnk sta;iog (Ruff, 1984a). Thus, it is 

possib8e that cven 'though.the ~o;n.syndrome children are looking 

at the stimuli 'the); are not..taking in information throughout 
r, 6 

that entire period, This could explain why extending the 

familarization time does not improve re~ognition performance 

(Miranda. & Fantz, 1974). 

7 t 

The fact that Down syndrome infants did not spend 

significantly less . . time in vision 'with manipulation is. 

intriguing and may be, in part, an artifact of the study d'esign. 
. I '  

" ,  

1n this a ,studp,*vision with manipulation was &red whenevdr the 
'L I 1 

child' was lobking at the toy while simultaneously touching it, 

,- regardless of the ' type of mbnipulation (this- was recorded in the 
9 I 

explorat ion f cales )'. Thus, at t&mes ~ & i e ~ - W S ; ~ + n a ~ r p t l ~ i o R - w ~  
* 

scared Ghen the ch i ld~was~~l&ing .& and torrchiq  thebay, w h i l e  

the  caregiver was demonstrating it (e.g., the chiid would be 





* I . -  

learned by the normally devel6ping infant with'in th&,first f e  
\ a 

. months of life ipocincr & Rothbart, 1981).  It may be t& this 

i first merge.  i n  ttr+ seeis1 -'anc~ tfrat &e A - - 

syndrome child does not easily recognize the importance-of ' 

\ 
monitoring the inanimate environment as well the animate one. 

II 

i 

Blakemen & Ademson ( 1984) and Landry (1  986) discuss three . . 

developmental stages in the coordination of social attention. 

Prior to six months of age, infant and caregiver en age in P 
solely dyadic interactions with the emphasis on the categiver to 

maintain the interaction. At around six months of age infants 

turn away from these dyadic interactions to engage in object 
e f 

explorations: However, attention is focused exclusively on the 
- .  3 

toy and they show little evidence of wanting to share this 
* 

interaction with their caregiver. This changes toward the endeof 
1' i' 

the fimt year. At this time, infant-object-caregiver 

interactions become more triadic. Infants begin to switch their 

attention between object and caregiver and star to respond to r , tc: 
caregiver gestures such as pointing and showing. Studies on 

* 

infant imitiation have found that these periods of joint 
i 

caregiver-infant attention provide an effective medium for 
i 

imitiation of modeled toy behavior (~zgiris, 1983). 

. It is interesting that the Down-syndrome children do not i 

I 

appear to have difficulty with this type of social attentional 
- - - -- -- -- ;-- -- 

shift although-they make only infrequent offtask'attentional 
1 

- - - - 

shifts. The ability t o  shift attention between stimuli is 

important to developmental progress. A child who has difficulty 



moving attentional focus from o m  stimulus to another would 
\ 
\ 

experience the environment in a vety limited manner ibndry ,  - -  

1986). This, in turn, would restrict'\thc mncp of intcmmkip - -  - - 

that he or she co.uld acquire. -It may bhthat the Down ~yndromc \ 

child has difficulty recognizing ;he im&tanch of anvironmc"tal 
\ 

monitoring. It may be pdssible to utilize t\ D o h  syndrome 
\ 

P 

child's sktll in social caregiver-object atten'tion to foster 
' - \ ,  & , 

more sophistica6ed object-of f task attentional shifts. 
1 

\ 

,' bbject ~anipulstion a 

L %  
' - .  

i 

While t h e  four groups of children did not differ 

significantly "in the1 total amount of time spent. in visign wjiith 

manipulation, there' wCre important group dif fekences observable 
t 

in the quality of that,manipulation. In partial support of the 

third hypothesis, significant dif fercnces were found between the 
I 

groups in both iimp,lle and complex exploratory behaviors. The 

scores for- the +wn sypdrome infants fell somewhere between the 
u .  

scores for the mental- ' an8' motor-ag-tched normally developing K 

r 

children on both simple and, complex explor;tions but were ' a 

I 4  

sigrrif isant12 different from only' the 'chronological-age-matched 
m 5 

-group:~he Down syndrom~ infants engaged in more simple 

explorition +and less complex exploration than did. children of 

the same chronolo~ical age. . I*r 

6 
Overall, the bown syndrome childrenv s exploratory bchav~iors 

/: 
- -  - 

I 

were not that deviant from those of normally developing children " 

I * . - 



of equivalent developmental ability. This result is not that 

surgrisi.rrg given that the shift from urrdiffrrmtiatea actionson - - 

characteristics (complex exploration) constitutes a major 
r 

advance in cognitive development and a stage transition in " ' 

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

A strong relationship between exploratory behaviors and 

concurrent developmental age has been found by other 

investigators in the $terature on normally developing children. 
c ' 

Jennings, Harmon, qorgan & Yarrow (1981) report that infants who 
u 

spent more time in cognitively mature play (complex exploration1 

had higher concurrent Bayley scores and were more persistent and 

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

McQuiston, McTurk, ~ c ~ e r t h y .  Klein & ~ i = t z e  ( 1 9 8 3 )  found 'that - 
3 

persistence in effect production and in exploratory behavior at , 
- -  - 

six months of age were significantly positively relate& to 

concurrent Bayley MDI but not to 12 month Mental Development 

Index (MDI) scores. Producing effects with objects and exploring . 
the properties of objects are important ways for.interacting 

with the environment in early infancy and contribute to, infant . 

competence at that time; however, they are not as.strongbly 
L 

related to future achievement (Yarrow & Messer, 1983) 

I 
- - - - - -- 

Since exploratory,behavior is clearly tied to developmental 
--- 

level in nofiiially-deveJoping chiuren, .it is only reasonable t~ , - 

expect that Down syndrome children: s tycploeatory 'behavior dwould . - I 
L \ 



be more similar to their mental- and mot6r-age-matched peer8 ', 
than to their chrcmonological-age-matehe* peers.  -- -- - -- 

Down syndrome children in this study dih not 
- \ 

significantly from their me tal- and motor-~~;-hatched peers in B 
1 

either the overal1,quantity or the quality (simplehvs complex) - * 

> 
of the exploration in which they engaged. The failure of 

D 

previous studies -to include applropriate 3 d p  a d 

a 

J '  

developmental-age-matched comparison groups ,may ha& lead to an ' 
q-. 

a 

overemphasis on the deficiencies of the Down syndrome child in 

$his are-a. 

I 

. 1 *The fourth* hypothesis predicted that w h e h ~ h e  Down syndrome . 
1 

- bihild's *attention was focused by the caregiver o n k ~ e  particu~br , 

v * ,  
gb ponsive feature .of the toy they would be as success~ul as the 

I !  " 

nbkmally developing chi1dr;n in mastering: the 
, 

This hypothesis as supported. THere no significant 
I . ' 6  

di'flerences among the four 'groups of ren in their mastery! 

I 
- --- 

of \the. demonstrated taqk, 
* 

\ 

;lt js interesting 'that when the chi,ldf s )attint ion was 

speci'f'ically directed by the caregiver to one responsive 

,characteristic of the toy, all four grougk of children were 
C 

3 

, I 
equally successful 6 performing the demonstrated task. This 
suggests that differences among the groups in explorat ry 

1 

t P behavio here not: due 'to the younger child being upabl , to 
B , 

perform 'the exploratory manipuIafio6 but-thatthe youngeychi ld 
- I 

- -- 

does not sgiontaneouslg engage in t r i i s - t y p  orbe3aviW.-HowaWr, 

tlhey may ceadily imitate this behavior- once it has, been 
3 I 



demonstrated (Uzgiris, 1983). 
, 

+ - L-- --- 

I n  the literature on normally developing children, 
-- -- 

caregivers who more frequently direct ;'heir child, 5 attention to 

events in the environment have infants who are 

advanced in cognitive functioning (Ruddy & Bor~stein, 19821, as 

n well as displaying the greslest competent wh le rxploring and , 

. . f l  

examining (Belsky, Goode & Most, 1980; ~ornst'ein & Sigmen, 1986: 
P 

~enderson, 1984; Haslin, Bretherton & horgen, 1986J. ~ a n d r ~ ,  

~ha@ski & Schmidt (1986) found that it was materna~~physical 

attention focusin* (e.g., demonstrating to a child the mann& in 
. a  

which an object work6 or moving the child's hands through the 
.# 

' motions of anbactivity) and not verbal ettentibn focusing (e.g., 

* look, see this) that w4s most effective in increasing infant 
\ 

manqlation of environmental objects. Presumably this was 
1 t 

because it guided the child into manipulations which he or she 
1 

norplajly would not produie. 
c i / 1 

* / - - - -- 

I 
ig 

type of attention focussing way be equally effektive 
P r 

for ch' ldrc;' having Down syhdrome. &it% and Hagan ( ,984 1 found i 
$ # 

that tdose Down syndrome children demonstrating the best ' 

. .  develo&nental progress had careydvers who spoke to $ern. ' 
I 

i / 

" rclativ$ly frweguently with ref4renceL to the environment. In 'the . * 
I .  

present stbdy, instructing qaregivers to direct intant attention 

, ,to one exploratory behavior *resulted in' nonsignificant ". group. 
< 

I 

d i f f  erencei-in thp-~'rmance 'of that particular behavior ., It 
4 

may be fRBt trmning, a parents * of Down ,syndrbme children to direct 
I / 

their child's attention to selected ;spects of their environment 
I 

9' 

/ 
/' 'I 



could also enhance their child's ability to take in.and encode. 

+ that-environmknfal information. 

B 

The signi f icarit differences found between the Down syndrome 
f 

and normally developing children in focused examination provided 

support for the fifth hypothesis. Infants having'Down syndromaa 

engaged in much less focused examination than any g r w p  of 

normally developing children. Focused examination i s  a special 

form of object manipulation &hat involves both sustained visual 
Y 

regard and simultaneous tactile exploration. Examination is, 

considered to reflect focussed attention: therefore, it involves 
b 

active intake of information about the boy and not just activity 

that happens to include the toy (~uff, 1986). 

The Down syndrome chiid's deficiency in focused examination 

may be of major cognitive significance. While looking alone is 

negatively correlated.to five-year IQ scores in normally 

developing children (Columbia et al., 1987; Ruff, ,1985; Slater. .-- - +- 

1985.; Sigman et all 19851, duration of focused examination at 
, 

nine months is positively related with three- and four-year-old 
/ 

IQ scores in normally developing children (Ruff, 1985: 1986). 

Ruff believes that focused examination 5 s  more useful than 
looking time in judging both the infant's motivation and the 

=, 

infant's ability in'gathering information about the eg~ironment 
b 

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

proyides a rich source of information about the object and - 
- -- - - - 

because it is a more hirect measure of infbrmation intake than 
, 

+ 

is looking alone. Lovoking involves a combination,'of focused- 



attention, casual looking and b&taring (Ruff , 

During focused examination, as in focused attention, the 

infant is presumably encoding s m  type of information about the 

stimulus, comparing it with existing mental representations, and 
, . 

constructing some trace of the event (Bornstein, 1984; Kesren, 

Haith & Salapatek, 1970; Sokolov, 1963; 1969). Atteption would 

then remain focused on the object's visual and tactile 

properties as long as the stimulus and the mental construction 

are not isomorphic. The length of time spent in focusgd 
\ 

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 thst those 

infants who display better recognition memory for a stimulus are 

faster and mQre thorough in these information-extraction,- - - - 

comparison, and storing processes (Bornsttin & Sigman, 1986: 
* - 

Columbia,~Mitchell, O'Brien & Horowitz, 1987). The differences 

in focused examinationfound between normally developing and 
7 2  

Down syndrome infants in the present study would suggest that 
E P 

Down syndrome children have great difficulty with the L, 

information-extraction process. In fact, the reduced duration of 

focus~d examination in these children &st mean that they h a m  

access to much less visual-tactile information than docs the 
p~ ~- 

~ -~ -- ~ ~ ~ - -  - ~-~ - 

norxnaIly deveIoping child in the same situation. This may have 

profound ramifications for their ability to learn from an - --- 



information-r.ich environment. The shorter duration of focused 

examination in the Down synd'rome - .  child can be viewed as both an 
- 

index of the impaired cognitive functToniKg of these children 

and a conkribut ing factor in the -impairment. ,- i 

In this study, it is vciy difficult to separate out a 

specific visualpeficit, from a tactile deficit, or from a 

difficulty in relating the two modalities. In *act, it is 

extremely probabie that the. Down syndrome child1 s poor 
, . 

'i performarfce in focused examination involves.components of all 

three. Henderson ( 1 9 8 5 )  believes that t'he Down syndrome child 
P 

has no m e  specif*& sensory modality deficiency; instead he . 
feels that there is a poor extraction of -seFsory information, 

regardless of modality. The Down syndr me child has a general 8 
I 

- 

difficulty deciphering available-sensory information. Attempting 

. to take in, compare and integrate two different types of sensory 
information may be an additional dema-nd. Consequently, it may be 

- > - 
a 

- - 

easier for the child to retreat to visual intdke alone when 

encountering novel objects.   his explanation is consistent with 

the work of Brad1 a1 ( 1 9 8 1 )  who found that the  own 
syndrome child's tendency to e .ge in prolonged visual h'B 

I 
fixations occurs only with novel stimuli. This explanation 5s 

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

have postulated that when there is not enough attentional 

information. \ 



At this point it is interesting to make some tenative 
- -- 

J hypotheses regarding the dif ferdnces found in att!$iinal but 

not i n  expToratory sJcTIXs .- Thed6Iays in- thcbown syndrome 

=hildrenws 'exploratory behaviors are consiltent with and 
$ 

appropriate for cbiadren at their present devtlogmental level; . - 

'the deficiences in their attentional behaviors are not. This 

reflects findings in the literature on normally developing 

children that exploratory behavior~reflects current cognitive , 

functioning - (Jennings et 4@- 19b1; Yarrow et al, 1983) ;  while 

attentional behavior (inc uding focused examination) is more 

related to future cognitive functioning ( ~ u f  f, 1986).  The skill 

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

sufficient skill for developmental progress. Object rnanipul~tion 

and exploration are usef.ul as a peans for obtaining information 
i 

.'I 

from the environment. Cognitive advancement requires, in + ., 

addition, that th; organism be capable of cpping with this r<ich '' 
I 

a source of environmental information, taking in, encoding,- - 

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

/' 
Home Environmht 

1 

k n  direct contradiction to the sixth and seventh hypotheses, 
, 

the Down syndrome children in this study had as many responsive 

' toys in their homes*as did the normally developing children, and 
-- - - - - - -  L 

caregivers were as responsive to the child in their teaching 
1 

-- 

( behav.ior as were caregivers of normally developing children. 
I 

I Attempts to promote optimal cognitive development in handicapped i 

I 



B 

chiidren have typically focused on increasing environmental 
b; 

rerponsivity (Brinkar & Lewis, 1-982: Dunst, -1981). However,,, it 
- 7 - - - - - - -  

A 

h a m e v e r  bean a d e q ~ t e ~ y  demonstrated that it is the qhild's 

home environment (and its lack of contingency) that is the majork 
I 

obstacle in' the retarded child' 8 i3evelopmental progress. Thesis 

resultg indicate that these types of environmental manipulations .J 

1 

' may not .be necessary for all familia with Down syndrome 

children. 

In this sample of Down syndrome infants involved in a 
* -t+ 

Y-+ 

home-based early intervention programme, the Down syndrome 

childis home environment was no different from that of the 

normally developing child. One possible reason for the lack of , 

B 

significance on this measure may ,be the philosophical 

'orientation of the British Columbia Infant Development Programme 

in which theses families wdre enrolled. A specific goal of this 

programme is to support the developing caregiver-child 
- - - -  - - - -  

relationship and increase caregiver responsivity to child % 

behavior.lIn such an optimal home environment further increases' 

in home responsivity may be unnecessary. These results may not 

-be equally applicable to other Down syndrome chiydren not having 
- - 

/ access to such programmes. 

As predictgd in the eighth hypothesis, intentional behavior 
- 

was perceived by caregivers - as developing later in Down syndrome 

children than in normally developing children. It is interesting 
- - ---- -- 

- --- 

to note that the mean difference between the group of Down 

syndrome infants .rib the normally' devc'loping infants on the 



~ntentionality Scale wa? only 
* .  

1 .4  months, eyen thou4h the Down 
-- 

A syndrome in tant s showedv s f ivc month delay ' i n ' m o € o i ' ~ d c ~ . v ~ l o ~ ~ t  
I 

and a 'three bark  delay in &=-he . - my3eP 
, ;  . 

Scale's of Infant Development. .Thus, despi t c  the- iigniiicant - 

' di'fferenoes in favor*of nornslly deveJoping childr"e+n, -it may be 

that. caregivers are still perceiving the Down aypdrome ohild'a 
fl' 

behavior? as more int=ntional than the; are in' actuality. This . 

may hose a problelp latersif the child can not liyc up to'this 
9 

expectation. 
\ 

B s 

This study's 'results would caution 

against attempting to,improve the six 

syndrome child's developmental progre,ss solely increasing toy 
/- 

and caregiver responsivity. While these are,* important 

considerat,ions for developmental progress, having a handicapped 

child'qoes not automatically mean that more environmental, 

responsivity is required. ~nfants in this study were provided 
- - s - -  

with a normal quantitypgf caregiver and toy responsivity, and 

were perceived by their caregivers as deliberate and intentional 

in their behavior. These children may now benefit 'f ram- having ' 
parents provide more physical and verbal direction of.child 

attention, having them provide a focus tor the child's 

envi'ronmental exploration, and having them provi*de the child 
. 1 -  

with ample opportunities for more advanced and m ~ r e  complex 
6 1 



Developmental ~ o d e l  

~ f e  *e pmpmi this pmsmtimt+- is -7 
t t 

- progose~possiblc causal mechanisms'for these attentional -a. .- 

P- &fi;icnceB, it is interesting to-hypothesize about the possible 
, ",%. & \ 

* a .  rold that early central nervous system inrmdturities may play in 
1 

r I 

9 

the develogment of inforquition processing skills. Typically, ' 
\ 

a ,  , .', 

g; . 
early information processing is seen a3 developing out of the 
i 

newborn's orienting reflex. The initial percpption ok a stimulus A 

1 . 
- 1 

produces a-type of 'general arousal that then directs the 
b 

infant's attention to the stimulus and prepares the infant for a 
r- 

response. Habituation of this reflex is then a function of the 
A 

inhibition of this arousal mechanism (Jeffrey, 1976; Lewis, 
D 

P a *  '* 1971) Posner & Boiss,1971; Pribram 6 McGuinness, 1975; Sokol~v,~!. 

1963; 1969). Specific ddficits in 2.arousal or in these inhibitory 

mechanisms could affect the manner in which this system 

functions. - - - 

As the.child begins to pick up and store * 

informat ion--developing stimulus traces, ~ornpar~ing hew stimuli 
\ 
i with old representations, and refining new traces to accurately 

reflect the sti ulus--an increase and reduction of arousal '7 1. I> 

< A 

gradually emerges 'in association with these processes (Berger & $. * 
"' 

cunningham, 1981): An optimal amount of arousal is necessary fop 
4 

t ' inf o r w t  ion procrssin'q (Hunt, 1963: J e f f r e v . 1 9 7 6 ) h h e  'T f l  

regulation of arousal is necessaFy -- in order -- to initiate; sustain 

and inhibit attention at the appropriate t i p s  (Bornstein & 
L 

+ -- - 



., " S  - 

< /' 

J 
~ i - n ,  1986). Control over arousal and over the reception d t  

" - 
* .  

5 information occurs in the norma3ly davr4ophg ochi-ld:-hrou~h- thtL-:- 
1 

c use of attentive and- nqnattentive behovLor -(Friedman, 1975). It -- - 
& . P 

be that Down syndrome children's prolonged periods of v h u a l  
- 1  . 

f iiation, their .infrequent looking away behavior, and their lack 

of focused cxaminatioh a're all indicators of a failure in this, 
, 

. : 'arousal mechanism 
. .  

It is known that the Down syndrome child has a number of . e *R 
early reflexive abnormalities $resumably resulting from an 

v( - 

i-ture central netvous systdd and the late emergence of 
4 %  4 

forebrain inhibitory mechanisms (Henderson, 1985: Bcrger & 
2* 

& ,  - 
Cunninghah, 1981 1 .  It is also known that an arousal modulation 

. A 

pr'pblem exists in children with Down syndrome both in their: 

behavidi%l reactions to sensory stimulation (Benda, 1969)*,'and 
0 

t h ~ i r  cognitive-and behavioral reactions to fearful stimuli 
- I 

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

i 
F 

have an immature adrenal system that may not be sufficicntrly - -- - -  - a 4 .  mature over the earl2 years to support full arousal. Either of 

these could affect the normal working of the mechani~ms ,J 
'-*A 

necessary for the initiation of attention and its habituation.&. 

sensitive periods in the young child's life during 

which time %xperiences with the enbironmcnt profoundly affect 
, ,6 

sensofy -lapmen&    itch ell L Timney , ,984). While it appear* 
a b s w d  to design an orgarrisnr~tuift-br-rmbstantiall~~1gaired 

if particular expsi- de net -**& 
-. * i 

the ldhg run greater sensory capabilities are possible by 



+ loom~ly programming an org&ism'and using commonly availabie 
* .  

,- I 

wperiehces to detail -and ref inepthis program -fGre~nc&u~h, --- - --I- 

- - El&ck- itt WZlUw-19874 - *--- mses-s- 
t P 

> 
synapses that . then become comm 

&- a 
organitat ion. ' bther synapses that, could haoe subserved 

,% ? 
'7  

alternative pathways are 'then lose. Any W i c i e n c e s  in the Down 
P i * a, 

syndrome child's aftentional skills that % n i t s  the amou!% of 

information taken irs:would theq impair this fine tuning 
,/ 

mechanism. It may jot be coincidental that autopsies &he 
C 

brains of ioung Down q#ome infants typically discover an 

abnormal q ~ a n t i t y ~ o f  synaptic connections (Marin-Padilla, 1972). 
. ~ 

Conclusions and Recommendations 

?;his study developed-out o•’ research suggesting that Down . , 

syndrome children have a special difficulty processing novel 
- 

information (Miranda & Fantz, 1974). and literature showing that 
- - - -- - - - - 

- p- - - - -- - - 

the deceleration in Down Byndrome c,hildrenls test performance ' 

clearly begihi in the second half of the first year (Carr, 1970; 

Dicks-Mireaux, 1972). $At the time w h e ~  developmental progress is 
i- - -. 

minimal in the Down syndrome"'chi1d;' the normally developing 

child is rapidly learning about the environment; assessing, 

integrating, and storing information that is then used to guide 
i 

' subsequent legrning. . 
- - - - - - - - -- - 

i3i 

The exploration skills shown by the Down syndrome child aEe 
- - - - 

not that deviant from what one wowld expect in a child o f ~  



- > 

* - - & 

similar develppental age. However, ther'c 6pwa'rw to b * 

this exploration Lf~cuse&--w-~. 

The fact that these deficiencies arc so apparent' in the bebv ior  
-0 

of 1 1 -  to 15-month-old Down syndrome children, even when 

compared to normally developing children of similar - .  

developmental ability, suggests that they are probably the . 
result of genetic dii'te;tnces in the Down syddrome child. In 

fact, it is possible that it is-through these attentional . 
\ 

deficiencies that the genetic mutation expresses its effect on 
i 

infant learning and on infqnt development. 
L 

This study was exploratory in design and, as such*, it has 
I 

generated a number of topics for future in~estigation.~ It is 

becoming increasingly obvious that a longitudinal replication of 
I 

this and earlier visual attention research is required in order1 
b 

to fully understand the discrepancies found in the Down syndrome 
--- --- 

child's' perceptual devefopment; It would be most finefical -iP•’ 

such a study included measures of both sustained intan 

attention (e.g. habituation) and infant attentional l!fi&t. 

(e.g., gaze behavior). A comprehensive study of the Down 

syndrome infant's attention from birth,to 12 montb of age would 
1 ,  

require considerable effort but would have the advantage of 
- 

4 
clearly .delineating the changes in perceptual-cognit ive skills 

? 

occurring over time and with increasing - exposure to -- 

envirnomental stimulation. 
i; 



4 
- 

'A more ip-depth invatigatioi of the effects of haternal . \  
e ' I' 

+ --- a t t a n t i o n 3  oc_usj~g. o n i n f a r i t  attention is&uciaL fa -- 

-- - - parkiculsr,--the a - pp fbtrategies most-effective for directing the Down 

eyridrome childte attentional 4ocus need to be examined. This 

could include an evpluatib of 'the relative effectiveness of 

physical and verbal techniques, as well as a more thorough 
\ 

investigation oP their effects oh infant learning. 

Replication of this study with other groups of mentally 

retarded infants is also an important area to pursue. The 
(i 

sttentional difficulties experienced by the Down syndrome 

this study may be particular to this syndrome (as 

e extra chromosomal material) or they may be 
., 

reflective of retarded developmental progress and generalizable 

to other mentally Gtarded populations. 
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Child Develomen,t, 





Child's Toy Environment 

+ 

A .  SCnsory Toys 
1 .  texture blanket 

. 2. poke and feel box 
3. puzzie box 
4. play dough 
5. other 

B. Shaking and ~anging Toys 
1. rattles 
2, activity center 
3. music box I 

- - - - - >  

Interview 

4. drums or other' musical instruments 
5. - other 
C. Batting Toys 
1. roly-poly toy 
2, chime ball P 
3. spinning balls 
4. other 
D. ~~e- moord din at i-on Toys 
1. beads toqtring 1 _ 
2. shape so ter 
3. pegboards 
4. peg and hole toy (e.g., men in tub toy) 

. 5. objects in carton toy (e.g., eggs, milk bottles) 
6. buckets to empty 

,' 7. other 
E. Eye-Hand Coordination Toys That Permit Combinhtions 
1.  stacking or nesting cups- 
2. blocks or building toys (e.g., Lego) 
3. peg with rings A 

4. other 
+ 

F. Large Musc1.e Toys: Hands and Arms 
1 . cradle gym 
2. hammer . 
3. trucks - 
4. push or pull toys - - 
5. other 
G. Large Muscle ~0;s: Legs 
1. jolly jumper 
2 .  walker 
3. kiddie car or scooter I 
3. other 
H. Imaginative play - -- - 

1. child version of adult object (e.g., telephone, dishes) 
2. dress up clothes - -  - - -- 

3., other 



child') s ,Toy Environment Interview cont ' d  

I. Quiet Activities 
1 . b p k s  . 
2; puzzles: d 

. 3. other 
. J. other a 



Child Effectance-Interview - 

~t what age dp you think that your child did/ does/ orswill do , 

the following: - 

age in months 
* .  

*, 

'1 ; ~egin to cry solely to gain 
your attention. 0--3~-6--.9--12--15--18--21--24 

2. Enjoy playing with toys or 
-objects. 0--3--6--9--12--15--18--21--24 

3. Communicate by soundq other 
. than crying. 0--3--6--9--12--15--18--&--24 

4 .  Show enjoyment of your play 
. together. 0--3--6--9--12--15--18--21--24 

5. Anticipate that other adults 
,should smile and talk to 0--3--6--9--12--15--18--21--24 

him/her . 
. 6. Become interested-in hisher 

surroundings. 0--3--6--9--12--15--18--21--24 -- 7. Let you' know hi s/her needs 
nonverbally. 0--3-~6--9--12--15---18--21--24 

8 .  Show excitement at having done 
some activity on his/her. 0--3--6--9--12--15--18--21--24 
own. 

9. Smile because he/ste recognizes 
YOU. 0--3--6--9--17--15--18--21--24 

10. Cry in order to have you come 
to him/her. 0--3--6--9--1.2--15--18--21--24 

1 1 .  Show frustration at not being 
able to get something that 0--3--6--9--12--15:-18--21--24 
he/she wants. ,. 

1 
C 

At what age does/ did/ orbwill it become important for you to: 

age in months 

1. Talk to your infant. 0--3--%'-9--12--15--18--21--24 
2. Praise your chil6's efforts. 0--3.--6--9--12-- 15--18~-21--24 
3. -Play with your infant. 0--3--6--9--1$--15--18--21--24 

4 .  Encourage your infant's 0--3--6--9--12--15--18--21--24 
curiosity. I 



Child Effectance Interview cont'd I 

6., Provide interesting toys or 
objects for your child's O--3--6--9--12--ts--18--2T--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? 



Videotaped Coding Sheet I . 
Caregiver Responsivity Questionnwire - 

(adapted from U of W Nursing Child Assessment Teaching Scale) 

0 

1. Parent positions child so that eye to eye contact is 
possible. 2 

2. Parent gets the child's attention before beginning task. 
3. Parent gives instructions only when the child is attentive. 
4. Parent allows non-task manipulation of the materia+. 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 imperative 
style in teaching child. 
7. Parent's instructions are in clear, unambiguous language 
(e.g., "turn the kn6b toward men 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 child has performed better or 
more successfully than the last attempt. 
1 1 .  ~ a rdnt verbally praises child after he/she has performed 
better or more successfully than the last attempt. a 

12. Parent changes position of child and/or materials after 
unsuccessful attempt by the child to do the task. 
13. Parent does not physically 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 - 

session. 
16. Parent smiles or touches child within 5 seconds when child 
smiles or vocalizes. 
17.'~arent praises child's efforts or behaviors in a general 
sensedat least once during the episode. 
18. Parent makes constructive or encouraging statement to the 
child during the teaching 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. 



Caregiver Instructions for Toys 

These are four toysa 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 Duplo 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 .- 

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 l i .  
this and show your child how to reach around the side or over 
the top to obtai'n' 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 pleii-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 attempti-ng 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 



Caregiver Instructions for Toys cont'd 

sB 
are knobs that can be turned and balls that can be spun, The 
horse's head and tail move up andrdown. 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 
chiad. 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 

'4 child can do the task as in what he or she does decide to do 
with the toy. 



1 
Appendix C 

Exploratory Behavior Codes 

D 

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 
s ent with the toy in-)lis/her mouth. 
4 !' banging, which was scored when the toy was moved in an 
up-down motion making a definite noise when it made contact with 
the table, 
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 fingefing its parts or turning it 
around. 
7 )  complex exploration, which was a global category t b t  
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 bal1,'moving the 
horse's head up and down, or pulling apart the sections of the 
duck). 8 
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). 



Appendix D 

* 

Manrova and Anova Group Differences on Each Dependeat h r t & ~ c  

Source L S S  , MS F df P 
6, 

ALL 3.76 33, 136 .0005 
Responsitivity 31.6 10.6 1 . 2  3, 56 ns 
Toys 138.5 46.1 1.80 3, 56 ns 
Intentionality 49.4 16,s 9.47 3, 56 .00005 
Off -task 25963.3 8654.4 .2.92 3, 56 .0421 
Social 19563.9 652 1.3' 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, 56 .,ns 
Focused 

Examination ,35938.3 M979.4 4.52 3, 56 .0067 
Simple 
~xpioration 
Complex 
Exploration 
Mastery 

Error 
Responsivity 
Toys 
Intentionality 
Of f-task 
Social 
Vision 
Vision with 

Manipulation 
Focused - Examinat ion 
Simple 
Exploration 
Complex 
Exploration 
Mastery 



Appendix E 

Group X Birth Order X Education Background ANOVA: 
\* 

Significant Main Effects and Interactions 

- --- 

Source SS US F df P 
'1. 

TOY 
Education 183.2 183.2 8.01 1, 47 .0068 

Intentionality 
Group 32.8 10.9 6.09 3, 47 .0014 

Of f-task - 
Group 27026.1 9008.7 3.58 3, 47 .0207 
Educa t ion 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 



Appendix F - 

-- 
Reliability for Offtask. 

Source a SS MS F df P 

Group 14903.1 4967.7 1.82 3 ,  16 ns 
Error :S/G) 43683..1 2730.2 
Quasi F - 1.70 3 ,  17 ns 

Rater . . O  . O  1 ,  1 6 '  ns 
; R X G  846.1 292.0 2 .  o*!" 7  3 ,  16 

b 
ns 

Error ~ R / G )  1692.3 105.8 

i 

Variance Estimates 
r 

Group = 8670.7 
Group X Rater = 264.3  t7 

Rater = -5 .3  - 
a x Subjects/Groups = 1312.2  

Subjects X ~aters/Groups = 105.8 



Reliability for Social 

Source 

Group 23732.5 7910.8 3.34 3 ,  16 . .048 
Error (S/G) 37879.6 2367.5 
Quasi F 3.40 3 ,  1 .05  

Rater 9.5 9 .5  0.04 1 ,  16 ns . 
R X G  599.5 199.8 0.77 

- ,  3,  16 ns 
Error (SR/G) 4154.7 259.7 

I/ 

r, 
\\ 

, Variance Estimates r 
Qq 

\ -\ 
\ 

Group 4 420:3 ' 

Group X Rater = -9.0 
Rater = - 1 2 . 5  
Subjects/Groups = 1053.9 
Subjects X Raters/Groups = 259.7 



Reliability for Vision.Alone 
- 

P 

. 
1. 

- - -- - 

Source 
P ss . MS F df- P 

Group 181726.1 60575.4 8.04 3 , 3 6  .002 
Error (S/G) 120486.2 7530 . 4 
Quasi F 8.10 3, 15 .01 

Rater .' 2129.8 2129.8 2.86 1 , $,I 6 ns 
R X G  2069.8 689.9 . 93 3 , ?-6 n= 

Error (SR/G) 1692.3 " 105.8 

Variance Estimates 
2- 

Group = 3982.4 j 

Group X Rater = 8.1 
Rater = 69.3 .. 
~ubjects/~;oups = 3393.0 
Subjects X Raters/Groups = 743.6- 

"/ 



Beliability for Vision with )lanipulation 
- - - 

- -- --- - 

Source ss - MS F df P .  

Group 145825.1 48608.4 3.35 3 ,  16 .045 
Error (S/G) 232177.4 14511.1 
Quasi F 4.03 3 ,  10 - 0 5  

Rater 19827.8 19827.8 5.51 1 ,  16 .032 
R X G  3459.8 1153.3 0.32 3 ,  16 ns 

Error (SR/G) 57617.7 3601.1 

, .  

Variance Estimates 

Group = 2740.8 
Group X Rater = 367 .2  
Rater = 811.3 
Subjects/Groups = 5455,O 
Subjects X Raters/Groups = 3601.0 

- , . 



Reliability for Simple 
% 

Exploration 

I 
SS souice 

- 

MS F df P 
Group 49347.2 16455.7 3.30 3 ,  16. - 0 4 7  

Error (S/G) 79725.6 4982.8 
Quasi F 3.19 3 ,  16 .05 

Rater 259.1 259.1 1.48 1 ,  16 ns 
R X G  1044.5 348.2 1.98 3 ,  16 ns 

Error (sR/G) 2806.8 . * 175.4 

Variance Estimates , 

Group = 847.'5 
Group X Rater = 25.9 
Rater = 4.2 
Subjects/Groups = 2403.2 
Subjects X Raters/Groups = 175.4 



~elisb'ility for Complex Explorption 
- 

Group 55026.9 1 8 3 4 2 3  12.69 3 , 1 6  .0002 a 
'Error (S/G) 23134.8 1 4 4 5 4 9  * 

Quaei F 16.79 3 ,  8  .01 
Rater 372.7 372.7 0.73- 1 ,  16 ns 
R X G  476.3  

Error (SR/G) 8199.5  

Variance Estimates 

.J 

' ~ r o u p  = 1293.7 
Group X Rater = -53 .0  
Rater = - 7 . 0  , 

Subjects/Groups = 466 .7  
Subjects X Raters!Groups = 512.5  



~el-iability for Focused Examination 
- - --- - , 

P 

Source - SS MS F df P p -  -- 

Group 81440.1 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 . 7 9 ,  1 ,  16 .007 

a R X G I  1375.3 458.4 1.17 3 ,  16 ns 
Error (SRIG) 6244.3 390.3 

Variance Estimates 

Group = 1676.4 
Group X Rater = 10.2 
Rater = 171.5 
Subjects/Groups = 21 68.3 
?ubjects X Raters/Groups = 390.3 



Rcliahility for Caregiver ~esponsivit~ 

Group 38.9 . 13.0 . 1.44 3, 16 ns 
Error 143.6 9.0 

Quasi F0.93, 8ns 
Rater . 1 . 1 0.03 1 ,  16 ns 
R X G 24.1 8.0 2.75 3, 16 ns 
Error (SR/G) 46.8 2.9 F- 

7 , - 

=-.--/ Variance Estimates 

Group = -.075 
Group X Rater = .I25 
Rater = -014 
Subjects/Groups = 3.0 
Subjects X Raters/Groups = 2.9 


