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The University of Minnesora Re arch, Development‘and Demonstration
mCencer in Educarion of'Handicapped dhildren\has'been established to
concentrate on intervention.stracegies:and materials which develop and
improve language and communication skills in young handicapped children.
The long term,objective of the Center is to improve the language
and communication abilities of handicapped children by means of iden— A
-tification of linguistically and potentially linguistically handicapped '
children development and eValuation of’ intervention strategies with-

—"7tung handicapped children and dissemination of findings and products

of benefit to young handicapped Childteu-”




Abstract

The Metropolitan Readiness Tests and the illinois"Test of

’Psyeholinguiatic'Abilities were administered to 182 children at

a nean CA qf'd—éﬂand readministered one year later7 ,During the
intervening'rear 76 of these subjeets attended kindergarten while
106 did not. - Comparisons of kindergarten attenders vs. non~" |
atteﬁ&era indicated a sex differential in inpact of kindergarten‘
programs on growth of language and reaeiness skills. Males who
attended kindergarten showed significantly greater (p <.0N1) growth

L the variables under investigation than did male non-attenders
whereas, for.females incteases in these skills during the year
betdeen initialnand final_testingroould-not.belattriouted.;o anyff

: l R
special influence of kindergartén education.



Sex Differences in Effects of Kindergarten

Attendance. on Development of School Readiness and

L ]
Language Skills
 .RosaMyn Rubin -
University of Minnesota
. gk ‘
_keview N

° . Though educators nave long stresSed-the‘necessity for :
adapting.instruction to the developmental_needs)andicapacities‘~\
of children; the widely recognized.development;l aée differential
between ‘the. sekesris.almost Universallr ignored in educational
_ planning for children in their early school years.

Neglect of sex differences in planning of school programs
has oecurred despite an extensi#e body of-research evidence (1-5)
reinforced by innumerable personal testimonials from kindergarten
‘and first grade teaehers, supporting the poeition that girls tend

__—_____________—_____

"to entet - schooi—morE‘”Eadi—fﬁrﬁlearning—;ctivities“than,their male

,_age-mates. ,

-In-a longitndinal study of developmental criteria for school ;
entranoe involving over 900 subjecta from kindergarten through
seoond grade Ilg and Ames (1964) found girls ahead of boys in :
readiness particulariy from ages five to six. ' These same authorsf |

studied 39 girl-boy pairs matched for age, IQ, and socioeconbmic
et ‘ .

status’ of parents over a period of three years concluding that,

"The test performance of girls in the five-to-nine-year-old range

. .- . . Lo . ]

. . . o, . L .
: a -lq‘ e . -
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appears to be considerably udvanced over -that of boys lu the same

age range [p..33]." - Bentzen (1963) stressed the biosocial immaturity

" of the male as the major factor ir the male predominance in learning

‘ and behavior disorders. . . \

: Since an ‘mportant goal of kindergarten education is furthering'

the development of language and readiness skills (Robinsou & Spodek
r ~ /”j A
1967 Wills & Lindberg, 1967), a concern for adapting to indivrdual

as well as sex~group variations in developmental levels st ould

-

such programs.: However, acadtmic skills and aptitudes typically

- are not evaluated until completion of kindergarten as illustrated

by the fact that the ‘most widely ugsed school readiness measures,

the Gates Reading Readiness Tests {Cates, 1942) and the Metropol1Lan
Readiness Tests (H ldreth, Griffiuhs, & ﬁccovern, 1965) fail to

provide normative data on children prior to the last month of the.

- kindétgarten ycar. Previous research (Rubin & Balow, 1968) found

+ e e

_that the range “of- Hetropolitar Readtness'Test scores obtained by

children during the summer prior to kindergarten entrance EXEenJea

up to the 88th'percentile on norms for pupils beginning first grade;,

"with 152 pf girls and SZ of boys stor...ng at or above the average

range resulting in a prognosis of likely ‘to aucceed in first grade

work.

',Method

The present study was undertaken to evaluate the ihpact of

kindergarten education upon boys and girls of the same chrhnological '

age by determining the relative effects of a year of maturation and

necessitate careful evaluation of these'abilities in children entering '



incidcutal out-of-school learning experience versus the effects
of exposure to existing.kindergarten-programs on grbwth ot
language and readiness skills as measured iy-the Illinois Test
of Psycholinguistic abilities (ITPA) Experimental Fditionm, and
the Metropolitanineadiness Tests (MRT)._ ..

._A total of 182 children;.93 boys and' 89 girls, who were
participants in the Co]laboratiye’ferinatal Research Project

and were born at the Universxty of Minnesota Hospitals between

. September—1-and- December 31 were tested during the summer

L]

immediately preceding their fifth birthday with the Illinois

.

Test of Psycholinguistic Abilities (ll) and the Het.opolitan
Readiness Test (Hildreth Griffiths & McGovern, 1965) The tests
wereEgndividually'administered.byitrained edncational examinersfﬁ
Subjects were‘retested_with.the sahe'instruments one yeat later,

e

during the 3ummer preceding their sixth birthdayi .In the course -

“of the intervening year, 76 of these children, 40 boys and 36 girls,

R attended kindergarten and 106.children, 53 boys and 53 girls did

*

not at:end kindergarten. “

Kindergarten attendance or non-attendance was bassd primarily .

‘on policies of local’ school districts regarding the establishment

='of kindﬁrgarten classes and the setting of age limits for school

entrance. Those-subJects th attended kindergarten resided in s

° .

school districts which routinely permitted kindergarten entrance .

for all children who reached,the ageof five within the calendar’

: -year' in-which they enrolled in school The subjects who did not

attend kindergarten were excluded because they chanced to reside

e

either in a school dig;rict which.did not»conduct kindergarten

‘#



classes or,-in a district which did not allow children to énter
kindergarten unless their fifth birthdaﬁ-occurred prior to
Septembcr 1 of the year in which they were enrolled.

Subjccts were located in 61 different school districts in the
state of Minnesota.i In-onl§“12 of these d:stricts did children within
the age range under investigation atterd kindergarten. These
twelVe ‘districts included the cities of Minneapolis Lnd St. Pauv
- as well as éi'ght of their adjacenp suburbs ’Iwo children atﬂtended
kindergarten in small communities- outside the'metropolitan area.

Of the 106 children’who did not attend kindergarten, 68 resided
withinlthe Twin Cities metropo]itan'area and 38 vere located in

°

small towns and rural communities thropghout the state.

Since kindergarten attenders and non-attenders differed in place -

of residence tf"?re existed tb_e_p.OSSibil—i%y‘Of -concomitant differences

lin socioeconomﬁ%‘levels which haVe been demonstrated to exert an -
influence on response to prefschool programs (bereiter & Englemann,
: 1966); For this reason,‘a socioeconomie'index score was computed,
forithe family of each subject based on interView,data'obtained
when the pregnant mother first became a participant in the Collabora-.
‘tive Perinatal Research Project. A composite numerical index was
derived by averaging scores on three socioeconomic:uariables:
education,noccupation of hhad of’household, and total familYJincome._
Thusithe higher'the index score.thefhiéher the socioeconomic level *
of the family (Nyrianthopoulos & French 1968)

"As may be seen in Table 1, the distributions of socioeﬂonomic
-index s~ores for the four groups.of subjects were very.similar. The
scores of kindergartenv(K) boys and ng#kindergarten (N-K) bo;s vere

«
[

_virtually identical while the.upper'and lower quartile scores'r?'
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the kinderéarten (K) girls were slightly elevated when compared

&

to the remaining three groups.

The Metropolitan Readiness Tests were designed to measure

the extent to which children have developed.suCh.skills and
aBi]ities‘as‘auditory and visual petception, motor coordinagion,
. LS . . ) 7 ' [
~ linguistic skills, knowledge of -numbers aind ability to pay

attention. and follow direations, all of wi ‘ch contribute to

-

readiness for initial first grade wo;k.

The Illinois Test of ngcholinggistic Abilities consists of ,

the fo&lowing nine subtests ecach designed to neaeureia specific

.‘aspect of psycholinguistic ability.. [

. N e P - et POUSENEREpSS L 8

, 11 auditety~decudlng éomprehension of‘spoken_;ords

*2.. visual decoding ~ comprehension o£ pictures and printed wérds

3} auditory-vocal association,- sinple vetbal analog;eawm s
4, yisualenotor gasociation - knowledge ot méaningful relation-
..shi;e between‘piétutedlobjects an& symbols -
T vocal ewcoding - expressing ioeas in spo?en words\

6. motor encoding - expressing'ideasvwith gestures

'7.~ auditory-vocal automatic - use of grammatical rules in
L e o e

' ',predicting linguistic events

5
N

. 8. auditoty-&@cal'sequencing - digit épanll"'

9. visual-motor seonencing - placing a series of.pictnte '

°" symbola in o:iginal'ofder,of'presentation ftom-memory a
) v' | . S .o . N
.Results I N e

: The statistical analysis was conducted separately by sex.using

Metropolitan Readiness Test raw.scores and the Illinois Test of




i . : .
>N

oy

PsycholinguisticpAbilities'Language Age scores. 'Initial_(pre-test)

. mean scores of the kindergarten and no—kindergarten groups on ther

. Metropolitan and ‘the Illinois Test of°Psycholinguistic Abilities

—test were compared by an analysis of variance procedure reported A

in Tables 2. and 3 While there were no difﬁerences between pretest }’

e ————— — .

“scorex of kindergarten and no-kindergarten girls on the Metropolitan,
significant pretest differences favoring'kindergarten ovgr'no-kinder- .
garten‘boys;did occur on the Alphabet subtest;(p'<1dl).as well.asl
Metropolitan Total Score (p <.05) . Lo '

On the Illinois Test of Psycholinguistic Abilities prefest

(Table 3) kindergarfgn_hnys_scored—significantly'higher (p <.05)

e a

‘ than no-kindergarten boys on. Visual Decoding while kindergarten girls
had a significant advantage (p <.05) over no-kindergarten girls on
Auditory Decoding. Since initial differenqes did exist between*l;‘
kindergarten and no—kindergarten subjects on one or more subtests

of each*measure, the analysiS«of,posttbst scores for all subjects ’ /’#"’

. was done by analysis of covariance usiné the initia} score qn o
r( each variable as the covariate. - j~">_ . . ;f . '4"—’?f”’
The prevailing view that kindergarten girls are more ready for N
school than are boys of the same chronological age was supported by
the finding at the time of initial testing, prior te kindergarten N
'.entrance,‘that.consistent differences favoring both groups. of girlsp»
over both groups&of boys'occurred on fiye of'the six Metropolitanv
Readiness Test_éubtests and~seven,out oflnine lllinois Test of-
/ PsycholinSuistic Abilities‘subt68£slas well-as on;total‘scores for T L

both measures. . e

\ ) ' B \ . ) , Lot . .. (ﬁ’;‘
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Table 4 presents adjusted mean pdfttest scores of kindergarten
and no-kindergartén subjects on- thé Metropolitan Readiness. Test.
Significant differerices favoring kindergartenlover nofkindergarten“

: -{boys vere found on Metropolitan Total.Rav Scorec on'the Matching;

EY b

——t g e e e

_'Numbers, and Copying subtests (all p < .01). Kinuergarten girls -

. scoredfsignificantly higher (p <.Ol) than no—kindergarten girls on
only one.subtest, Copying. Adjusted mean Illinois Test.of Psycho-'
linguistic;hhilities posttest“scores of'kindergarten‘and no-kinder-
garten subjects are portrayed in Table 5. Kindergarten boys scored
'significantly higher on five subtests (all p < .Ol) .as well as on

total lang%age age (p < ,001). There were no significant differences

between the two groups of girls on total language age nor on eight

of the nine subtests. On one subtest Visual-Motor Association,'

there uas.agsignificant difference (p < .05) favoring kindergarten .

e girls. . .
> - . . o |
Discussion . [ . ej-

Not only do the sexes’ differ in language and readinese skills

. o=

T

prior to kindergarten entrance but results of this study indicate
-uthat kindergarten programs have a differential_impact upon the,

growth of these skills in the tWo groupe.' Hhile girlefWere'more"

( * . .
advanced at the pre—kindergarten level bcys derived the greateet .

relative bene‘its fron kindergarten education. For girls'the: =
(Y_y .
effects of kindergarten attendance on the skills measured were

\?"-‘ negligible. Maturation and incidental out-of—school learning
resulted in as great en increase in thebe ekille as did exposuref"

E wto‘kindergarten programs. S :3f o e

Q
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- Interpreting these data from a develobmental frame of reference

suggests the possibility that kindergarten activities serve to

stimulate growth in the school readiness~ahd language areas if made -

. available duringﬂthe apbropriate developmental period. 'While it

wouldjappear,that girls in this -study has passed the particular stage

»”

of skill development for which these activities would have been
S 3

appropriate, the boys were apparently,at-a suitable‘developmental- o~

.

-t

level to benefit from exposuré to these experiences. <
Supportvfor this‘hypothesis.of interaction between develobmental

] - .
readiness and education programs may be derived from a study_by

Smith (1968) who'examined Peabodj‘and'Stanford-Binet scores of

'poverty area children at the completion of -a pr -kindergarten

program and found that boys who attended pre-school scored no
kS

'differently ‘than boys who did not, while girld"ho attended pre-
"school scored significantly higher than those who did not. -

- Am explanation for the apparent contradiction between Smith's

results and those of the pressnt study may be found in the socio-'

; economic and age differences betWeen the samples involved. While

subjects in the Smith study were poverty-area children with a meary,

chronological age of 5-1 at completion of the pre—achool programs,'

_those in the present study are more normally distributed over the

socioecondmic scale with an average age of 6-1 at the time of

posttest administrstiun

- Ie may well be that the girls in both studies uere ready to .

_develop the abilities measured by the various instruments during

: the year preceding kinderg‘ ten entrance if they received a necessary, -

anount of ltimulation and 1in t from their everyoday experiences. -



) . w 14’
Since the more middle-class girls may be expected to derive ‘siich
input from their normal home and neighborhood enuironmente
'(Bereiter & Engelmen;, 1966), they arrived ;t kindergarten uith
‘, l . their school readiness skills relatively well developed while the
‘poverty-area girls ‘in "an environment less oriented toward language~‘n___
skills_and'school readiness activities were more dependent upon -
.ore-school‘Classroom experiences to support their developmentz
Thue, it may.be hipothesized thet the girls in both studies were
developmentally readi"for such skill and language devélopment
.at the-eerlier'age,_prior to kindergarten en&rance; needing only
'the'eppropriate environmental.stimulation. ;It may be thaf.?orjf
'middle-claeeIsubjecte'stimulation was available in*the home, but_
for'povertf-area subjects-stimulation'wae:evailable nainly in the
_ preéchool. | : | |
'Due.to;the deueloomentel-maturational:lag~for hoys.at-theee
same ages they nay not haué'beenJready for rapid skill and language
development at‘the pre;school age and therefore did not benefit
measurably from pre-echoql ettendance. However, they were develop-
vmentally ready to bené%it from kindergarten experiences given_ :
‘an gdditionel year of maturity as in the preeent study.
Couclusion | _ |
These findings, together with prior investigations yielding
g diiferential resulta for boys - and girls on a variety of educational !
‘le'meesures (Bentzen, 1963), offer evtdence of a need to redevaluate
._educetionel goals and programs designed for children in their early
‘ school years. |

R The time ie long overdue for heeding recommendations for ;he

' [fRJ!:j'eotablishment of flexible school ontrance and promotion policies =

;4'. ‘ T T o
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in piace‘of'rigid chronological e§3>requirements°(Paoiy,'i§59;
Jones, 1969; yincoin, 1927; Pauly, 1951) as a first step in
eccomodating the_oroad range of individual differences present
at the ougset of the;school'vears;

On the basis of available research evidence (Kagan, 1964;

— [N N

McCarthy, 1964 Davidson & Lang, 1960), it is reasonable to N
hypotnesize’that sex’ differences encompass more than a simple

time differentiel on a single deveiopmentai continuum; that

instead there exist a number of sex.differences in biosocial
development which need to be gcknowiedgedland provided for within

the school setting. FUrther investigation is necessary to deter-
'mine whether more drastic changes sucn as oifferential curricula,
providing primary grade teachers of bothrsexes, or even estab-
lishment of separate classes for boys (Le Triplett, 1968) might

c: be a more optimal means of providing for these differences.q

o




Footnotes
1This study, 'The Collaborative Project.for the Study of Cerebral-
'Palsy; Mental Retardation, and other Neurological.and Sensory

. Disorders of Childhood" is a major investigation in twelve medical

centers of the antecedents of neurologically related childhood
t-disorders. 'At each hospital, all pregnant women who came for cgren
were eneouraged to participate.in the studya.‘lhe University of |
Minnesota Hoapitals"aample is comprised of_families of'graduate
students, welfare clients, and middle class private patients with

the former two groups predominating.
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