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THE OBJECTIVE FOR THIS STUDY WAS TO FOSTER
FREK INDERGARTEN CHILDREN'S DEVELCEMENT THROUGH A FERSCNAL IZED
FROGRAM BASED ON ASSESSMENTS OF EACH CHILD'S DEVELCFMENTAL
SKILLS, USING NEW TESTS AND INSTRUCTIONAL MATERIALS ADAFTED
TO INDIVIDUAL NEEDS. OF FOUR EXFERIMENTAL CLASSES, THREE
FOCUSED ON AN AREA CF WEAKNESS (MOTOR, AUDITORY-LANGUAGE, OR .
VISUAL,) FOR 20 MINUTES DAILY, WITHIN A FRAMEWORK CF A
NURSERY SCHOOL FROGRAM. CHILDREN WITH ND WEAKNESS IN THESE
AREAS WERE FLACED IN THE FOURTH GROUF WHICH FOCUSED ON
COGNITIVE SKILL -DEVELCFMENT. FRE-TEST AND FOST-TEST DATA AND
GROWTH DIFFERENCES WERE ANALYZED FOR THE SIGNIFICANCE OF
DIFFERENCES AMONG THE FOUR EXFERIMENTAL CLASSES, THE COMBINED
EXFERIMENTAL GROUPS, AMD CONTROL GROUFS WITH AND CONTRCL
GROUFS WITHOUT NURSERY SCHOOL EXFERIENCE. THE DATA WERE
ANALYZED SEFARATELY FOR GIRLS AND BOYS. SIGNIFICANT GAINS
RESULTED FROM FROGRAMS GIVEN TO HELF OVERCOME WEAKNESSES IN
THE EXFERIMENTAL CHILDREN. THE EXFERIMENTAL GROUF GREW
SIGNIFICANTLY IN MORE SKILLS DEVELCPMENT AREAS THAN DID THE
CONTROL GROUF. THEY ALSO GREW SIGNIFICANTLY IN SKILL AREAS
NOT SFECIFICALLY FROGRAMMED. THE CONTROL CHILDREN WITH
FREVIOUS NURSERY SCHOOL EXFERIENCE GAINED IN MORE SKILLS
DEVELOFMENT AREAS THAN THOSE CHILDREN WITHOUT SCHOOL |
EXFERIENCE. IN GENERAL, GIRLS SEEMED TO BENEFIT MORE THAN
POYS FROM NURSERY SCHOOL EXFERIENCE. (LG’
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B-ly,

‘Iine 30, Ibid.

B-ll, lme 380 Tsido

B-11, line 42. Ibid.
B=11, line 32, For "Wilk's formula® read "MANOVA program"

B=2,

C-l,

D=2,

CLARIFICATION

lines 1-5. For "the program provides....among the groups,”
Read "The program provides a test in terms of a p value to
indicate the overall significance of correlated variables and
is a safeguard against the possibility that a certain percent-
age of the variables might be significant only by chance. The
usual tetest procedures de not provide this safeguard. The
analysis further provides a set of univariate F tests which
indicate the significance of each variable among the groups,
assuming independence,"

at the bottom of page add "The Wilk's lambda analyses were de-
termined by more variebles than cases. Therefore, the t-tests
should be interpreted in this light.® ‘

add "The nature of the data precluded computing the Wilk's
lambda tests simultaneously. Because of an insufficient number
of degrees of freedom, four Wilk's lambda tests were required
for camparisons ef each class with the three groups, using five
dependent variables at a time in three analyses and two depend-
ent variables in the fourth analysis. The four Wilk's tests
should not be regarded as completely independent of each other
since it is conceivable that one cluster of five (or two) de-
pendent variables esould be correlated with another cluster of
five dependent variables, Therelore, the data should be inter-
preted in this light." '
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INTRODUCTION

\

This three year riesearch study to determine the long range effeots
of individual progr based on assessment of developmental needs
of prekindergarten and kindergarten children was dividad into three
phases:

'

Phase 1 Prekindsrgarten Experiment, sirst Year

- Kindergarten Field Te5%, One Year

Phase II - Prekindergzrten Experiment, Second Year
- Prekindergarten field Test, First Year
Phass [i{I - Prekdndergarten Experiment, Third Year

Prekindergartsn Feld Test, Second Year

Phase I is the subject of this report with particular attention fooused
on the prekindergarten experiment.

In September 1966, 277 feur year elds were given 2 battery of
tests selected to measure the five developmental skills areas inoclud-
ing motor, auditery, visual, ocognitive and language. (The tests are
listed and described in Appendix E.) One hundred ohildren were selec-
ted to make up the experimsntal group which attended one-half day
prekindergarten olasses. Personalised programs were recommended for
each child in the sxperimental group. Children with like programs
attended the samm classes. As a result, four experimental classes
were formed as follows: motor class (Mm), auditory-language class
(Ea), visusl class (Ev), and cognitive class (Ee).

l The children in the experimental group (E) were matched with
children who wers tested but did not participate in the developmental
skills program to comprise two control groups: eontrol group with
nursery school (Cn) and control group with no scheol experience (Co).
(Factors influencing matching are reported in Appendix A.)

l The eurriculum fellowed by the expsrimental classes emphasised

the developmental skills basic to intslleoctual growth, but also
included the usual framework of the mursery school activities which
foster social, physical, and emotional maturation. Three of the
classes were given a specific program of approximately twenty-minutes
a day emphasising the area of particular weakness (motor, auditory-
language, or visual). The majority of the children in the cognitive
class had shown no major weakness in thess areas, and major emphasis
for these children was put on the development of cognitive skills,
such as associating, classifying, ordering, and remembering informa-
tion, After six months of prekindergarten classes, the same battery
of tests was readministered. This report is concerned with pretest
and posttest results and posttest-pretest growth comparing children
who participated in the developmentsl skills program with one another
by class, and with the control groups.
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Three research efforts ameng these which paved the way for the
study should be noted. The first, the researches that Hloam (3)
exsmined pointed up the impertanss of beginning edncation early when
children are most amenable to caange. The second, Almy (1), reviewed
works of Ouilford, Osgood, Hebb, and Bruner which focused un the view
of intelligence as the variety of ways sm individual has available
for procesiing or organising infermation, thus emphasising that intel-
ligence is not fixed at birth by genstic faecters, but rather, intel-
ligence emerges as it is murtured by appropriate experiencss. The
third, an analyces of data from a University City scheol showed that
out of 119 kindergarten ehildren in a schoel population with an aver-
age 1.Q. betwsen 120 and 125, L6 peroent of the children were funo-
tioning one yesar or more below their age level in ane or more of the
basic skills areas. In addition, other research findings znd litera-
ture which showed the impartance ef skills development and the posi-
tive relationship of each skill area %o intellectual growth are:
motor, Kephart (8); multi-sensory, Mentessori (10); visual, Frostig
(7); cognitive, Piaget (1L); and langnage, Vygotsky (15).

Problem.

No$ all children receive eptimal education in the traditional
school program, Genetic and environmental variations among individuals
result in differences in needs and in the ways of learning. School
programs have not adequately recognized these differences.

Educators interested in curriculum need to knew how to change
the usual school enviromment to help every child in spite of his
level of operation, his ability, and his background of experiences,
to function at his om optimal rate of intellectual development,
propelled by his own curiesity and desire to explore, discover, to
know, and to understand,

Research findings compiled in 1964 by Blowm (3), have high-
lighted the startling conclusion that the child's rate of develop-
ment is relatively fixed by age six, the normal age for schocl
entrance, and that there is not mmch hepe for later modification
if the child encounters only the "traditional" school environment.
Early experience is seen to be of crwidil importance in determining
both the rate and the final level of development,

In the traditional schocl, some children experience learning
difficulties almost from the day they enter schcol, while other
children are ready to learn at an advanced level long before the
currioulum provides opportunity to do so. Both kinds of children
are often identified in ret.ospest after the damage has been done,
when modification or remediation of procedures is less effective
than appropriate programming would have besn at the start.
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Techniques are available to assess the devolopment of young
children earlier than the normal school entrance age. This early
asseasmerit allows for individual programming which is adapted to
the specifio neesds of each child.

Project Objectives.
The purposes of Phase I of the project have boens

1.) To foster increased intelleotual development of prekinder-
garten and kindergarten children through a personalised program
based on «ysessments of each child's davelopmental skills, using
a new combination of tests and specially selected instructional
materials, methods, and techniques adapted to individual needs; to
assess, observe, and follew thess children throughout the project.

2,) To begin development of a guids concerned with all facets
of the project, including test selection, admninistration, evaluation,
and interpretation; programmings in-service educations implications
for the classroom; parent invulvement,

3,) To begin develepmer. >f project materials which would add
to the effectiveness of the developmental skills programming.

ke) To report the statistical data growing out of the study
of children in the prekinderten experiment.

Hypotheses.

Two hypothiczes are to be tested during the three phases of
the study:

1.) Prekindsrgartsn children who are provided with & person-
alised program vased on individual assessment of their developmentai
skdlls will increase their intellectual abilitiss, and will learn
at a higher level than children without this program.

2,) The . e prekindergarten children will retain their aoquired
superiority through kindergarten and the first primary ysar,

ERIC e
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METHOD

The researches pertinent to the Prekindergarten Experiment,
First Year are reparted in three sub-studies:

1. Growth in Developmental Skills in Experimental and Control
Groups (Appendix B).

2, Growth in Developmental Skills in Four Experimental Classes
(Appendix C).

3, Orowth in Specific Develcpmertal Skills by Class and by Con-
trol Groups; Growth in Oognition and Expression in the Experimental
Classes, the Combined Experimental OGroup, and the Control Groups
(Appendix D)o

For each sub-study, the research design, sampling technique,
and method of analysis are reported below.

Orowth in Pevel ntal Sikills

Research Daai%. Three groups of "matched" prekindergarten
children comprise e subjacts of the study: an erimental group
which participated in the prekindergarten program (E), a cuntrol
group with private nursery school experience Cn), and a control
group vith no school experience (0o). (See Appendix B,) 411 chil-
dren were individually assessed using standardised tests of skills
development and intelligence and locally devised supplementary meas-
urenents. They were posttested with the same instruments after an
interval of six months. The tests used in these assessments weret:

The Tlinois Test of Psycholinguistic Abilities (IZPA) (9)

The Peabody Picture Vocabulary Test (PPVT) (5)

The Beery-Buktenica Developmental Form Sequence (Beery) (2)
Gross Motor Observations (hopping, skipping, etc.)

Three Dimensional Auditory Diserimination Test (Aud. Disc.)

A modificstion of Osgeod's model (12, 13) for developing intelleotual
abilities and the tests listed sabove to measure these abilities are
desoribed in Appendix E.

W. To maintain anonymity the 277 applicants,
iden a oode number, were divided into two reasonably
"matched" groups from which to draw the experimental and control chil-
dren. This was done to assure oomparability of the groups for end-
of-year comparisons. The children were "matched" on ITPA L.Q., PPVI
1.Q., age, sex, and the public school which the child would attend
kindergarten the following year. From the two groups, 104 experi-
mental and 104 control children were seleoted as representative of
PR R x

t LA
s




i
i
I
i
I
I
I
I
I
I
I
I
I
I
I
I
|
i

University City children with respect to the control variables. The
experimsntal group was designated by chance. As withdrawals from the
experimental group ocourred, "matching®™ replacements were drawn from
the oontrol group and from the remaining 69 applicants to comprise
final experimental and control groups of 100 children each, The pre-
lind nary sampling procedure was detailed in an interim report (llg

When the availability of children for further study was deter-
mined following posttesting, the groups were rematched statistically
on pretests to comprise 90 experimental children (See Appendix A),
73 oontrol children with nursery school experience, and 66 control
children with no school experienca. No statistically significant
differences in ITPA L.Q., PPVT I.Q., or age, samputed for boys and

girls separately, were found among the three groups., The sampling
technique is illustrated in Figure 1.

Groups Matched for Age, Sex, ITPA L.Q. and PPVT I.Q.

Experimental OGroup N Control Groups N
(E) Personalized skills (Cn) Attended private
development programs nursery schools 13
provided
Two teacher aides (Co) Attended no
per class 90 school 66
1, ling Technique fer rimental and
oup sons

Method of ﬁh. The statistical significance of the dif-
ferences among the groups B, Cn, and Co, was computed for the
four oontrol and 15 dspendent variables on the pretest, and for 17

dependent variables on the posttest and posttest-pretest growth dif-
ferences,

388,

Research Design. The experimental group described in Appendix B
vas divided Into %our devel tal skills classess motor (M), audi-

tory-language (A), visual (V), and ocognitive (C) and the data were
re-examined. (See Appendix C.)

R R s %
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S Technique. The children were assigned to one of four
classes fo%lgﬂ._n'i assessnent of individual strengths and weaknesses.
The motor, auditory-language, &nd visual classes were specifically
organized to help children overcoms a weakness in a specific skills
area. The ocognitive class was provided for ohildrer whose develop-
mental skills were intact. The sampling groups are illustrated in

Figure 2¢

Experimental Class ) |

{En) Motor 21
(Ea) Auditory-Language 23

Method of Agh. The statistiocal signifiocance of differences
among the four classes, M, A, V, and C was computed for 17 dependent

variables on the pretest, the posttest, and pesttest-pretest growth
differences.

Research Design. Iata from the four experimental classes (M, A,
Y, C) described in ndix C, the cembined experimental group (35,
and the control groups (Cn and Co) desoribed in Appendix B, were re-
exmmined for growth in specific developmental skills by class and

by control group; and growth in oognition and expression in the
experimental classes, the combined experimental group, and the two
oontrol groups. (See Appendix D,) Other test findings are also
reported in this Appendix.

Sampling Technique. Children in four experimental classes,
the combined experimental group and the ocontrol groups comprised the
sampling groups illustrated in Figure 3.




|
Experimental Group N . Control Groups N
(Em) Motor Class 21 (cn) Attended private
(Ea) Auditory (Language) nursery schools 73
Class 23
(Ev) Visual Class 21
(Ee) Cognitive Class 25
(Co) Attendsd no school | 66
(E) Combined Experimental
Classes 92

Fi . Sampling Technique for %rﬁuntal Classes,
the Combined %aﬂunﬂl Group and the Control Oroups

Method of is. The statistical significance of differences
of each of the four ciasses (M, A, V, C) with the three groups (E,
Cn, Co) was computed for the 17 depsndent variables on the posttest-
pretest differences,
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RESULTS

The prekindergarten experimental group was "matched? for age,
sex, language, and intelligence with eentrol groups with and without
nursery scheol experience. The MANOVA (k) ecmputer pro; am (Appendix
B-1), showed no significant differences among the groups on the contrel
variables or on any of the pretest dependent variables either for boys
or girls. The tests used are desoribed in Appendix E.

The threse prekindergarten sub-studies are reported separately.
Growth in Devel ntal Skills

in mrimnm and Contrel Groups.

The experimental group (E) and the sontrol groups with and
without nursery scheol experiense (Cn and Co) were compared on pre-
test and posttest scores, and en posttest-pretest growth differsnces
treating the data for boys and girls separately.

Pretest for ?. The Wilk's analysis identified none of the
feur control and 15 pretest dependent variables for boys as signifi-

cent among the groups (B, Cn, Co). Detailed findings are given in
Appendix B,

Posttest for %, The MANOVA progranm and appropriate t-tests
identifie e ¢ 17 posttest dependent variables for boys as
significant among the groups. E boys scored significantly higher
than Cn boys in seven dependent variables and significantly higher

than Co boys in eight dependent variables as shown in Table 1.

Table 1, Pesttests for Boys in the Experimental (E) and
Control Groups with and witheut Nursery School
Experience (Cn and Co) Compared

E higher | E higher
Dependent Variable than Cn than Ce

Beery Developmental Form Sequence
ITPA L ~ Visual-Motor Association
ITPA 5 =~ Vocal Ensoding

ITPA L.Q. ~ Composite Score
Hopping-Right Foot

Hopping-Left Foot

Skipping

Total Motor Score | X

(o o B B B I I I
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Cn boys scored significantly higher than E boys on ITPA 8 - Auditory-
Vooal Sequencing. (Comparisons of Cn with Co boys, which are of
interest but not of immediate concern in this study, are reported
only in Appendix B, )

Posttest-Pretest Growth of ;!m. The MANOVA program and appropriate
t=tests identified feur posttest-pretest dependent growth variables
for beys as significant among the groups. E boys showed significantly
greater growth than Cn boys in three dependent variables and sipgnifi-

cantly greater growth than Co boys in four dependent variables as showm
in Table 2,

Table 2, Pesttest-Pretest Growth fer Boys in the
Experimental Group (E) and Contrel Groups with and without
Nursery School Experiense (Cn and Co) Compared

E greatsr | E greater

Dependent Variable than Cn than Oo
ITPA 5 - Vooal Encoding X X
ITPA 6 - Motor Encoding X X
ITPA L.Q. -~ Composite Soore X
Skipping X X

Pretest for Girls. The MANOVA program identified no sontrol
or pretest dependent variables fer girls as significant among the
groups,

Posttest for Girls. The MANOVA program and appropriate t-tests
identIfied six posttest dependent variables for girls as significant
among the groups., E girls scored significantly higher than Cn girls
on five dependent variables and significant)y higher than Co girls
in six dependent variables as shown in Table 3.

Table 3. Posttests for Girls in the Experimental (X) and
Control (roups with and without Nursery Scheol
Experience (Cn and Ce) Compared

E higher | E higher

Dependent Variable than Cn than Ce
Beery Developmental Form Sequence X X
ITPA 5 - Vooal Encoding X X
Hopping-Right Footl X
) Hoppirg-Left Foot ) ¢ X
| Skipping X X
Total Motor Score X X
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Posttest-Pretest Orowth of Girls. The MANOVA program and
-tests identified seven posttest-pretest dependent

] grmrth variables for girls as signifieant among the groups, E girls

shoved significantly greater growth than On girls in two dependent
variables and significantly greater growth than Co girls in seven
dependent variables as shown in Table k.

Table k. Pesttest-Pretest Growth for Girls in the
Experimental Group (E) and Contrel Groups with and without
Nursery School Experience (Cn and Co) Compared

E greater | E greater
Dependent Variable than Cn than Co
Beery Developmental Form Secuence X X
ITPA 1 - Auditory Decoding X
ITPA 5 - Vocal Encoding X X
ITPA L.Q. -~ Composite Scere X
Hopping~-Right Poot X
Skipping X
Total Motor Score X

Orewth in Devel ntal Skills
in Pour geriun% Classes.

The four develepmental skills classes--moter (M), auditory in-
cluding language (i), visual (V), and cognitive (C) were compared on
pretest and posttest results, and on pesttest-pretest growth differ-
ences treating the fi-"ings for beys and girls uparately. Detailed
data are reported in Appendix C,

Pretest Results for Boys. The MANOVA program and appropriate
t=tests identifie of the 17 pretest dependent variables for beys
as significant smong the classes (M, A, V, C),

M Pretest for o M boys scored significantly higher than A
boys five dependent variables as shown in Table 5,

10 ]




Table 5, Pretests for Boys in the Motor (M) Class
Compared vher Significant with Beys in the Other Classes

M higher

Dependent Variable than A
ITPA 1 - Auditory Decoding X
ITPA 3 = Auditory-Vocal Association X
ITPA 5 = Vocal Encoding X
ITPA L.Q. - Composite Score X
Auditory Disorimination X

A Pretest for Boys. A boys scared significantly higher than
M boys in two dopenﬁﬁ variables as shewn in Table 6. -

Table 6, Pretests for Boys in the Auditory-

Language (A) Class Compared when S _gnificant
with Boys in the Other Classes

X higher
Dependent Variable than M
Hopping=Left Foot X
Total Motor Score X

V Pretest for o V boys scored significantly higher than
M boys in {our dependent variables and significantly higher than
A boys in eight dependent variables as listed in Table 7.

Table 7. Pretests for Boys in the Visual (V) Class
Compared when Significant with Boys in the Cthsr Classcs

V higher V higher
Dependent Variable: than M than A
ITPA 1 - Auditory Decoding X
ITPA 3 = Auditory-Vocal Association X X
ITPA 5 - Vocal Encoding X
ITPA 7 - Auditory-Vocal Automatio X X
ITFA 8 - Auditory-Vocal Sequenocing X
ITPA L.QC. - Composite Score X
Hopping-Left Foot X
Total Motor Score X
PPVT I.Q. - Mental Avility X
Auditory Discrimination X

©
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C Pretest for Q%!. C beys scorsd significantly higher than M
boys in ten dependent variables, significantly higher than A boys in

ten dependsnt variables, and significantly higher than V boys in three
dependent variables as shown in Table 8.

Tarle 8, Pretests for Beys in the Cognitive (C) Class
Gempared when Significant with Boys in the Other Classes

! ERIC

c highoz{ ¢ higher C higher

Dependent Variable than M| than A | than V
Beery Developmental Form Sequence X X X
ITPA 1 - Auditory Decoding X X
ITPA 3 - Auditory-Vocal Association X X
ITPA 5 - Vocal Encoding X
ITPA 7 - Auditory-Vocal Automatis ) X
ITPA 8 - Auditory-Vocal Sequencing X ) ¢ X
ITPA 9 - Visual-Motor Sequenaing X X X
ITPA L.Q. -~ Composite Score X X
Hopping=Left Foot X
Total Motor Score X
PPVT I.Q. Mental Ability X X
Auditory Discrimination X

Pesttest Results fer Bogs. The MANOVA program und appropriate
t=tests 1den ® e 17 pesttest dependent variables for boys
as significant among the elasses (M, A, V, C).

M Posttest for ;_I__;E. M beys soured significantly higher than A
boys three depen variables as shown in Table 9.

Table 9. Posttest for Boys in the Metor (M) Class
Compared when Signifioant wath Boys in the Other Classes

M higher
Dependent Variable than A
TTPA 7 - Auditory-Vocal Automatic X
ITPA Loco - compuit‘ 300!'0 ‘ x

12

R skl

ot ey
PR A A




A Posttest for o A boys did not soere significantly higher
than , or C boys in any of the nine dependent variables.

V Posttest for g. V boys scored significantly higher than
M boys four dependent variables «nd significantly higher than A
boys in seven dependent variables as shown in Table 10.

Table 10. Posttest for Boys in the Visual (V) Class
Compared when Significant with Boys in the Other Classes

V higher | V higher
Bependent Variable than M than A
ITPA 3 - Auditory-Vocal Association X )
ITPA S - Vocal Encoding ) X
ITPA 7 - Auditory-Vocal Automatie X X
ITPA 8 - Auditory-Vocal Sequencing X
ITTPA L.Q. - Composite Score X
Skipping X X
PPVT I.Q. Mental Ability X

C Posttest for . C boys scored significantly higher than
M boys in oight Epon%nt variables, significantly higher than A boys
in all nine dependent variables, and signifieantly higher than V boys
in three dependent variables asshown in Table 1ll.

Table 11, Posttest for Boys in the Cognitive (C) Class
Compared when Signifiocant with Boys in the Other Classes

C higher |C higher |C higher
Dependent Variable than ¥ | than A | than V

X
X

Beery Developmental Form Sequence
ITPA 3 - Auditory-Vocal Association

ITPA 5 - Vocal Encoding

ITPA 7 - Auditory-Vecal Automatic
ITPA 8 - Auditory-Vocal Sequencing
ITPA 9 - Visual-Moter Sequencing
ITPA L.Q. - Cemposite Score
Skipping

PPVT I.Q. Mental Ability

pd >4 Pt > Pd P4 P4 M4

. it

P4 P4 P4 B4 B4 P4 D4 2 M
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Pesttest-Pretest Growth of Beys. The MANGOVA pregram and
appropriate t-tes ntified four of the 17 posttest-pretest
dependent growth variables for beys as significant smeng the classes.

M Posttest-Pretest Grewth of o M boys showed significantly
greater growth than 4, V, and C beys ;_.n one dependent variable,
tetal motor scere. )

A Posttest-Pretest Orowth of %. A boys showed significantly
greater gr than M boys one dent variable, significantly
' greater growth than V boys in one dependent variable, significantly

1 greater growth than C boys in two dependent variabies as shown in

Table 12,
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Table 12, Pesttest-Pretest Growth Zer Boys in the
Auditory-Language (A) Class Cempared when Significant
i with Beys in the Other Classes

A greater| A greater|A greater
Dependent Variable than M than V than C

r~—
1

ITPA 3 - Auditory-Vocal Associatien X X
] Auditory Discrimination X X

V Pesttest-Pretest Growth of o V beys showed significantly
u greater growth than C boys in one %pondont variable, ITPA 2 - Vigual

Decoding.

| C Posttasti-Pretast Growth of s C boys did not show signifi-
oantly greater growth than N, i, or ' boys in any of the four dependent
- variables,

= Pretest Results for Giris. The MANOVA program and appropriate
t-tests identIfied age and 13 of the 17 pretest dependent variables
for girls as significant mmong the olasses (M, A, V, C).

M test fer Girls. M girls scored significantly higher than
V girls in one variable, ITPA 2 - Visual Decoding.

A Pretest for Girls. A girls soared significantly higher than
M girls in age and five dependent variables, significently higher
than V and C girls in one dependent variable as shown in Table 13.
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Table 13. Pretests for Girls in the Auditory-
Language (A) Class Compared when Significent with
Girls in the Other Clauses

ERIC

A hipher|A higher|A higher
Age and Dependent Variable than M | than V| than C

Age X

ITPA 2 - Visual Decoding X

ITPA 6 - Motor Encoding X X
Hopping-Right Foot X

Hopping=Left Foot X

Skipping X

Total Motor X

V Pretest for Girls. V girls scored significantly higher than

M girls in age and

11 dependent variables, significantly higher than

A girls in three dependent variables, and significantly higher than
C girls in one dependent variable as shown in Table 1l.

Table 1k, Pretests for Girls in the Visual (V) Class
Compared when Significant with Girls in the Other Classes

Age and Dependent Variable

V higher
than M

V higher
than A

V higher
than C

Age

ITPA 1 - Auditory Decoding

ITPA 3 <« Juditory-Vocal Association
ITPA 5 - Voocal Encoding

ITPA 6 - Motor Encoding

ITPA 7 « Auditory-Vooal Autamatie
ITPA 8 - Auditory-Vocal Sequencing
ITPA 9 = Visual-Motor Sequencing
ITPA LeQ. - Composite Score
Hopping=Right Foot

Hopping-Left Foot

Skippirg
Total Motor Score

SRR,

P4 P >4 24 4 M M M
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C Pretest for Girls. C girls scored significantly higher than
M girls in age and 11 dependent variables, significantly higher than
A girls in six dependent variables, and significantly higher than V
girls in two dependent variables as shown in Table 15.

Table 15. Pretests for Girls in the Cognitive Class (C)
Compared when Significant with Girls in the Other Classes

C higher|C higher|C higher
Age and Dependent Variable than M | than A | than V

Age

ITPA 1 - Auditory Decoding

ITPA 2 = Visual Decoding

ITPA 3 - Auditory-Vooal Association
ITPA 7 - Auditory-Vocal Autematic
ITPA 8 - Auditory-Vocal Sequencing
ITPA 9 = Visual-Motor Secuencing
ITPA L.Q. - Composits Score
Hopping-Right Foot

Hopping-Left Foot

Skipping
Total Motor Score

> M M4 M

P 54 D4 >4 24 D4 >4 P4 P4 Pd P 4
»
L o]

Posttest Roﬂg for Girls. T:a MAMOVA pregram and appropriate
t-tests ldentified three of the 17 pusttest dependent variables for
girls as significant ameng the classes (l(, A ¥, C)e

M Posttest for Girls, M girls did not soore significantly higher
than X, ¥, or C girls in any of the three dependent variables.

A Posttest for Girls. A girls did not soore significantly higher
than ¥, V, or C giris in any of the three dependent variables.

V Posttest for Girls. V girls scored signifiscantly higher than
M girls in all three dependent variables and significantly higher
than A girls in one dependent variable as shown in Table 16.
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Table 16, Posttests for Girls in the Visual (V) Class
Compared when Significant with Girls in the Other Classes

V higher V higher
Dependent Yariable than M than A
Beery Developmental Form Sequenoce X X
ITPA 3 - Auditory-Vocal Associatien X
ITPA 7 = Auditory-VYocal Automatic X

ol fod ied SN SEE =B

C Posttest for Girls. C girls scored significantly higher than
M and X girls in all three dependent variables as shown in Table 17.

Amata
7

"

Table 17. Posttests for Girls in the Cognitive (C) Class
Compared when Significant with Girls in the Other Classes

————
»

v C higher C higher

ﬁ Dependent Variable than M than A

4 Beery Developmental Form Sequence X X

¥ ITPA 3 - Auditory-Vecal Association X X
ITPA 7 - Auditory-Vocal Automatic X X

.w’

| SRS
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Poctiest~Pretest Grewth of Oirls., The MANOVA prograa and
lpproFr'ﬁ'E t-tests 1dentified 5%“ of the 17 posttest-pretest

(ependent growth variables fer girls as significant among the olasses.

EY - T
"

K Posttest-Pretest Growth of Girls. M girls showed significantly
greater than A an ls one deper.ient variable, and sig-
nificantly greater grovm tnan C girls in all three dependent variables
a3 shown in Table 18,

o> W
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Table 18, Posttest-Pretest Growth of Girls in the

ry Motor (M) Class Compared vhen Significant with
i Girls in the Other Classes
M greater| M greater | X greater
[ Dsperident Variable than A than V than C
¥

ITPA 2 - Visual Dscoding X
l ITPA 9 - Visual-Motor Sequencing X

Total Motor Suvore X X X
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A Posttest-Pretest Growth of Girls. A girls showed significantly
greater growth than C gﬁ"ls in two dependent variables as shown in

Table 19.
Table 19, Posttest-Pretest Growth of Girls in the
Auditory-Langusge (A) Olass Compared when
Significant with Girls in the Other Classes
A greater
Dependent Variable than C
ITPA 2 - Visual Dscoding X
ITPA 9 - Visual-Motor Sequencing X

V Posttest-Pretest Growth of Girls. V girls showed significantly
greater growth than M and A girls on one depsndent variable, and sig-
nificantly greater growth than C girls in three dependent variables
as shown in Table 20,

Table 20, Posttest-Pretest Growth of Girls in the
Visual (V) Class Cempared when Significant
with Girls in the Other Classes

V greater | V greater | V greater
Dependent Variable than M than A than C
ITPA 2 ~ Visual Decoding X X X
ITPA 9 - Visual-Motor Sequenoing X
Total Motor Score X

C Posttest-Pretest Orowth of Girls. C girls did not show sig-
nificantly greater growth than M, 1, or V girls in any of the dependent
variasbles,
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Growth in Specific Dsvelopmental Skills by Class and By Control Groups;
OGrowth in Cognition and ession for the e ntal Classes, the
Combined e ntal Group, and the Control C(roups.

Comparisons were made among the four experimental classes--motor
(En), mditory-language (Ea), visual (Bv), and cognitive (Es); the
canbined experimental group (E) and the control groups with and with~-
out nursery school experience (Ca and Co) for boys and girls separatsly.
(See Appendix D.) Only the dependent variables jdentified by the
Wilk's test of overall significance of p less than +05 were used in
the comparisons as indicated in Table D-1. In all instances where the
univariate F test ior the dependent variables was p less than 05,
t-test data for those variables are given in Tables D-2 and D=-3.

Growth in Developmental Skills by Class Comparsd with Control
Groups. The dependent variables seleoted for this aspect of the study
for each class weres

Motor Class (Em) - Total Motor Test

Auditory-Language Class (Ea) - ITPA 5, Vooal Encoding
Visual Class (Ev) - Beery

Cognitive Class (Bc) - ITPA L, Visual-Motor Association

Pables D-i and D-5 and Migures D=2 and D-3 present these data.

Motor Class. Both Bn boys and Em girls made significantly greater
gains than the control children (Cn and Co). The difference betwesn
the control groups was not significant,

Auditory-Language Class. Both Xa boys and Ea girls made sig-
nificantly greater gains than the centrol children {Cn and Co). The
differences between the control groups was not significant.

Visual Class. Both Ev boys and Ev girls made significantly greater
gains than the control children (Cn and Co)e The difference between
the control groups also was significant Ior boys but was not signifi-
cant for girls.

tive (lass. Eo boys made significantly greater gains than
On and Co boys. girls gained mere than Cn and Co girls tut the
difference in ths latter instance was not significant, The differ-
ence between the control children aleo was not significant.

Growth in Cognition of tho,%rmmtal Classes, the Combined
rimental Gro 133 The Control Ocoups. The four experimental
%uaes (Em, Es, EV, Zc) and the combined experimental group (E)

were compared with the control groups (Cn and Co). The dependent
geowth variables measuring cognition were:
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ITPA 4 - Visual-Meter Associatien
ITPA L.Q. -~ Composite seere
PPVT I.,Q. - Mentsl ability

Tsbles D-i; and D-5 and Pigures DS and D=6 present these data.

ITPA It for Beys. Zs bteys shewed significantly greater growth
than both Cn and Co boys; Im and E boys showed signifieantly greater
growth than Co boys enly; Ev and E boys growth differences mmong
the other classes or groups were not significant,

ITPA i for Girls, No growth differences were significant for
any class or group.

ITPA L.Q. fer Boys. &Zm, Ev, and E beys showed significantly
greater growth than Co boys while other growth differences were not
significant.

ITPA L.Q, for Girls. Em girls showed significantly greater growth
than both Cn and Co girls; Ea, Eo, E, and Cn girls showed significantly
greater growth than Co girls. ™e other growth differences were not

significant.

PPVT_I.Q. for Boys., No growth differences were significant
for any class or group.

PPVT I,Q. for Girls. Em, Ev, and E girls showed signifiocantly
greater growth than both Cn and Co girls. The other growth differ-
ences were not significant.

Growth in Expression of the Expe: atal Classes, the Combined
Reperimen Oroup and the Cor Sroups. Growth in expression in
e four experimental clagses (&m, Ea, EV, Ec) and the three groups
(E, Cn, Co) was also exmmined. ITPA 5, Visual Encoding, was used
as the dependent variable, Tables D-h and D-5 and Figures D-5 and
D=6 present these data.

ITPA S for Boys. Ra and E boys shewed significantly greater
growth than both and Co boys; Bv and Ec boys shcwsd significantly
greater growth than Co boys. The grewth difference between Em and
Cn boys and Co boys was not signifiecant.

ITPA § for Girls. All girls in the experimental classes (En,
Ea, Bv, ﬁo; and the combined experimental group (E) showed greater
growth than Cn and Co girlsj the growth differences between Cn and
Ce girls was not significant.




OGrowth in Areas Other than these %ciﬁo% Pregrammed. The
only tal sub-group o. 8 cant growth in
an area other than that specifically programed were the boys in the
cognitive class who made a significant gain in the meter area.

Experimental girls in the meter class showed significant growth
in three additienal developmental skills areas (/mditery, visual,
and cognitive), @irls in the anditery-language class showed sig-
nificant growth in one additional develepmental skill area (cognitive).
Girls in the visual class showed significant growth in one additienal
developmental skill area (metor). Girls in the cognitive class showed
significant gain in the motor area, btut a significant loss in the
visual area.
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DISCUSSION

Findings are discussed separately by pretest, posttest, and
posttest-pretest growth differsnces by the combined experimental
up (E), the experixental classes--motor (Em), auditory-language
6:), visual (Ev), cognitive (Ee)--and the control groups with and
without nursery school experience (Cn and Co).

Pretest Lnll!!is.

The three groups, X, Cn, and e, were originally matched on age,
sex, ITPA L.Q., and PPVYT I,Q. In addition, the 15 dependent variables
showed no statistiocally significant differences among the three groups.
Beocsuse the four classes were organised te meet specific sirengtha
and weoinesses, children in these classes were not maiched. Ec boys
socorad highest on the largest number of pretesis followed in ordsr
by Ec girls, Ev girls, Bv boys, Ea girls, Em boys, Ea boys, and Em
girls. The children in the Eg class exoelled those in the Ev class
but both classes T2 excelled ohildren in the Ea and Em classes.

Fosttest Analysis.

Posttest data were considered separately for the three groups
(E, Cn, Co), the four experimental classes (Em, Ea, Ev, Eo).

Group Posttest Camparisons. E beys scored significantly higher
than both 0 boys on seven posttests and higher than Co boys
on one additional posttest. E girls scored significantly higher than
both Cn and Co girls on five posttests and higher than Co girls on
one additional posttest. Cn boys aoored significantly higher than
Co boys on one posttest while Cn and Co girls showed no significant
differences. Cn boys unexpectedly scored significantly higher than
E boys on one test (ITPA 8, Auditory-Vooal Sequencing). This find-
ing may have resulted from lack of emphasis on low meaning immediate
memory activities in the overall experimental progran.

Experimantsl 21255 “Gaivest G ons. Eo boys scored sig-
nificantly Hgm' on mor. ! the posttests, surpassing ths boys in
the other three classesj hv boys surpassed the boys in two classess
En boys surpassed the boys in one class; and Ea boys did not sur-
pass any other class,

Eec girls scored significantly higher on more pesttests, sur-
passing the girls in two other classes and Ev girls also surpassed
the girls in two other classes but not on as many posttests. Neither
Ea or Emn girls surpassed the girls in any class,




The classes remained in the same order and comparable strength
on the nosttest as on the pretest with respect to the number of tests
on which boys scored higher. Ec and Ev girls also maintained the
game order and comparable strength on the pretest and posttest.
Keither Mu or Ea girls yet approached Ec and Ev girls in skills
development.

Posttest-Pretest Orowth Differences Analysis.

Pesttest~-Pretest Orowth data were considered separately for
the three groups (E, Cn, Co) and the four experimental classes (Bm,
k’ EV, Ec ®

Group Posttest-Pretest Orowth Comparisons, E boys gshowed sig-
nificantly greater growth than Cn and Co boys on three pesttest-
pretest differences and greater growth than Co boys on one additional
difference., No significant growth differences for boys were found
between the control groups. E girls showed significantly greater
growth than Cn and Co girls on twe posttest-pretest differences and
greater growth than Co girls on five additional differences, Cn
girls surpassed Co girls on three growth differences.

In the overall experimental program, girls gainad significantly
more in developmental skills than boys but both beys and girls gained
more than children in either oontrel group. However, girls who
attended mursery school gained more than girls with no school exper-
jence, while nursery school beys showed no greater gain than boys
who remained at home. Apparently both the experimental and the
nursery school programs berefited girls more than boys.

#mental Classes with Control Oroups
osttest-Pretest Growth (oxparisons.

A1l elasses were provided astivities planned to develop total
growth, In addition, three of the classes (Xm, Ea, Bv) received a
orogram to strengthen a specific weakness, The four class (Ec)
esphasised cognitive skills. For each clase, one test was selected
to measure the skill emphasigzed in that class. A second or third
test of the same skill was available in some jnstances., Other tests
of skill not specifically programed also were significant, All
significant t{ests are reported in the following discussion which
comparcd each experimental olass with the coutrol groups.

Motor Class. The Fm class made sigrificant growth in a greater
number of skilis than Ev, Ec, or Ea. Em voys gained more than Cn
and Co boys in 2 test selected to measure the skill specifically
progrumed. They alse gained more than Co Loys in two tests of
sognition. Em girls guilned more on a test messuring the skill spe-
cifically programmed tha: Cn and Co girls, They also gained more

23




R O 0 P o

= &3 =3 &9 &0 33 T O iy e BB e

g

o §

than Cn and Co girls en one test of amnditory, three tests of cogni-
tion, and one test of language, In addition, Em girls gained more
than Co girls on one test of visual skills.

Visual Class. The Ev class made significant growth in a greater
mumber of skills than Eo or Ea. Ev beys gained more than Cn or Co
boys in a test measuring the skill specifically programed. They also
gained more than Cn or Co girls in the test measuring the skill spe-
oifically programmsd. They also gained more than Cn and Co girls in
one test of cognition and one test of language. Moreover, Ev girls
gained more than Co girls in one test of motor skills.

Cognitive Class. The Es class made significant growth in a
greater number of skills than the Ea class. Ec boys gained more
than Cn or Co boys in a test measuring the skill specifically pro-
gramed. They also gained more than Cn and Co boys in one test of
motor skills. In addition Ec boys gained more than Ce boys in cne
test of language. Ec girls gained more than Co girls in a test
measuring the specific skill prograsmed. They also gained more than
Cn and Co girls in one test of language. 3¢ girls were the onlv sub~
group in which both Cn and Co girls made a sigrificantly greater gain.
This occurred in one test of visual skills.

Auditory-Language Class. Ea boys made significantly greater
growth than Cn and Co boys in a test measuring the skill specifically
prograamed, Ea girls gained more than Cn and Co girls in a test meas-
uring the skill specifically programmed. They also gained more than
Cn and Co girls in one test of cognitien. Moreover, Ea girls gained
more than Co girls in a second test of cognition.

Children with no differences on the pretest showed many differ-
enoes on the posttest accounting for growth in skills development.

The resulis indicated that ochildren given & program designed
to halp overcome a weakness mads significant gains ocompared with
children in the control groups. They grew significantly in a numbez
of skill areas not specifically programmed as well. The experimenial
group as s whole 2lse made siomificant gains in more skilis develop-
ment areas than the control groups. The contrel group with nursery
school experience showed gains in mere skills development areas than
children who attended no school. Throughwut the study, sex differ-
ences appeared. In general, girls seemed to benefit more than boys
by attending either the prekindergarten program or a good nursery

school.

. Mve inconsistenciez (Beery and ITPL h for boys; PPVT L.G.,
ITPA 6, and ITPA 9 for girls) eceurred in Appendixes B and D because
the data required different statistical treatments. In Appendix B
ocumperisons were asde among the combined experimental group, the

2h




control group with nursery school experience, and the sontrol group
with no school experience, In Appendix D, somparisons wers made for
each experimental class (Ew, Ea, Bv, Ee) with the combined experi-
mental group and with the two sontrol groups. The resulting figures
showsed significant differences in Appendix D but not in Appendix B.

CONCLUSIONS

The developmental skilis progrsm seemed to be effective in areas
of specific programming for boys in each of the four experimental
classes and for girls in three of the classes. In the area of lan-
guage, the program seemed to be effective for girls in each of the
feur classes and for boys in three of the classes, The program also
geened to be effective in the area of cognitien for girls in four
oclasses and for boy: in three classes.

When findings for the experimental classes were gcombined and
compared with the contrel groups, the offect of the specific pro-
grams was, of course, less apparent. However, the experimental group
of boys showed significant growth in the areas of motor, cognition,
and language, Experimental girls showsd signifiocant growth in each
of the developmental skills areas (motor, mmditery, visual, cognition,
and language). Contrel boys with nursery gchool experience showed
significant growth only in the visual area and contrel girls with
nursery school experience showed significant growth enly in the area
of cognition. Control boys and girls with no nursery school exper-
jence showed no signifiecant growth in any developmental skills ares.

The experimental cognitive class scored highest among the four
classes on the pretest and the pesttest. The experimental motor class
which scored low on the pretests showed the most overall growth 1n
skills, Girls appeared to make greater sicills growth than boys in
both the experimental group and the sontrol group with nursery school
experience.

Weaknesses seemsd to be strengthened by the developmert of skills
in the arsa specifically emphasised, The moter, auditory, and visual
programs appeared to have more effect on growin in Gognitisn for oirls
than an emphasis upon the development of eognitive skills. For boys,
the motor program seemed to have more effect on growth in cognition
than an emphasis upon cognitive skills. However, the long range effect
of the emphasis on cognitive skills in the cognitive class will not
be known until the children undertake the mastery of the more formal
skills of learning which will be measured during Phase III of this
study., It is hoped, teo, that svidence will be forthcoming to show
vhether or not the developmental skills program geared to meet the
nesds of each child will have a positive relationship with later suc-

cess in school.
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SUMMARY

Not all children receive eptimal eduoation in a traditional
scheol program, Recent researches have pointed to the variety of
ways of learning svailuble to children, the importance of skills
development, the relationship of each skill area to intellectual
growth, and the need to bagin education early when children are

most samenable to change.

The objective of this study was to foster intellectual devel-
opesnt of prekindergarten shildren through a personalised program
based on assessments of each child's developmental zkills, using a
new oombination of tests and specially selected instructional mater-
ials, methods, and techniques adapted te individual needs. The
skills development program was oonducted within the usual frame-
work of nursery school activities to promcle social, physical, and
emotional maturatien.

Four classes were orgsnised, throee of which fecused on an area
of speoific weakmess (moter, anditery-langusgs, or visual) for ap-
proximately twenty minutes each day. The majority of children in
the cognitive class, having shown no major weakness in these areas,
were ziven a program to dovelop cognitive skills.

Preteat and posttest data and posttest-prstest growth score
differencer were examined statistioally to determine the significanoce
of differences smong four experimental classcs (motor, auditory
including language, visual, and cogniiive), the combined experimental
group, and control groups with and without nursery school experience,

separately for boys and girls.

The results indicated that children given a program designed

to help overcone a weakness made significant gains cempared with
children in the control greups. They grew significantly in a rumber
of sidl]l areas not specifically programmed as well. The experimental
group as a whole also made significant gains in more skills develop-
ment areas than the contrel greups. The control group with nursery
school experience showed gains in more akills dsvelopment areas than
children who attended no school. Throughout the study, sex differ-
ences appearede .n general, gisls ssexmsd to hanefit mare than hoys

by attending either the prekindergarten program or a good nursery scheol.

The data suggest the importance and effectiveness »f early
education with special emphasis en skills development. Lecally, the
findings peint to the need to modify fer boys scme aspects of the
program. Children in the cognitive class scored high on both the
pretests and posttests and showed less pesttest-pretest growth than
ohildren in the three other classes. This fact may mean that more
emphasis should have been devoted to akills development in conjunotion
with cognitive activities. Two additional years are needed to deter-
mine at the and of the first primary year in school whether or not
these children will maintain their lead in intellectual ability and
in achievement.
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AFPENDIX A

RE~MATCHING THE EXPERIMENTAL AND CONTROL GROUPSS
THE FACTOR OF ATTENDANCE

Attendance of the Total Group.

The Prekindergarten Research Study is predicated on the hypeothesis
that the improvement of skills is dependsnt in part on participation
during the school day in appropriate skills development activities,
attendance thus being one important fastor in the investigation of
ocutcomes,

Tre experimental and control groups wers tentatively matched in
October 1966 on the basis of age, sex, kindergarten to be attended
later, and two test quotients %11). Enrollment changes and instances
of control children moving from the school district required re-
matching prior to processing the posttest data.

In the experimental group, classes had operated 11l days as of
April 21, 1967. During the first week of operation only five children
sntered school each day, the span of four days allowing the typical
child a possible perfect attendance of only 112 days. The number of
days prssent is given in Table A-l.

0f the 100 children finally designated as the experimental group
(11), three have left the area, The remaining 97 children attended
school from 100 to 42 percent of the time. Ninety children (92.7 per-
cent) were present at least 85 days or 78 percent of the class ses-
sions. Seven chiidren (7.2 percent) attended 69 days or fewer, or
from 60 to 42 percent of the sessions. The obvious division between
childrsn with good and poor attendance identified those children who
were present 85 days or more to be included in the assessment of
posttest results, The children in the good attendance group, with
five exceptions, fell statistically between plus and minus one standard
deviation} those in the noor attendance group, with two exceptions,
fell three standard deviagtions or more below the mean for attendance.
For thr 90 children with good attendance, the mean was 102,C and
the meuran was 103.l days present; for the seven children in with
poor attendance the mean wazs 56.7, and the median was 56.C days present.
The mean attendance for the total group was 98.7 days present, the
redian vas 102.6 days present.

A-1
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Psble A-l. Attendance of Children in Experimental Group

Children Pexrcentage

Number of Days

of Days Cumulative Present

Present Number Percentage (Cumulative)
by 11} - 110 12 12.1 100
™ Read

109 - 105 1l 34,0 Down 96
i 10l - 100 30 6L.9 91
™ 99 - 95 11 7662 87
i 9l = 90 1 87.5 82
i"g 89 - 85 5 92,7 Vv 78
4

8y - 80 0
0
i 79 - 78 0
* 69 - 65 1 762 A 60
"z 6y - 60 1 6.2 55
If 5L - 50 2 3.1 Read L6.

Up

ii L9 - LS 1l 1.0 2
i' Total 97 9949 100
it

Median Days Present 102.6
Mean Days Present 98.7

e desiny
&

Attendance by Class and Sex.

Comparisons of the mean and median number of days present for boys
and girls separately and combined in each of the four classes are given
in Table A-2, Although the statistical significance of the data was
not calculated, observation of the figures show remarkzble consistencye.

A-2
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It is interesting to note that, with the exception of the motor class,
boys had slightly better attendance than girls, approximately one day
difference on the average for the combined groups.,

Table A-2. Attendance of Experimental Children by

Class and Sex
Number of Days Present
Audit,-
Group Motor Lang, Visual Cognitive
BOYS (13)* (13) (11) (11)
Hean 9307 9805 100.0 10209
Median 9900 10200 10100 10h.C
GIRLS (10) (12) (12) (15)
Mean 1010'-1 9803 950’4 10003
Median 10300 10205 9900 10600
TOTAL (23) (25) (23) (26)
Mean 97.0 98.4 97.6 101.4
Median 101,0 102,0 1010 1cL.C

Reasons for Absence.

Abgences wers surprisingly infrequent considering the travel
distance (possibly two to threes miles) to tie experimental school
and the susceptability of yeung children to oclds and more prolonged
illnesses. The transpertation problem was furthor complicated by a
minor traffic accident ocourring in ene parent-arranged car poel
followed by a delay in finding another driver. Table A-3 provides
data on reasons for absence.

*Number of children,




Table A-3., Number of Children in the Good and Poor
2 ttendance Oroups Compared by Reasons for Absence

Reason . Class
for
Alsence Motor Aud.-Lang. Visual Cognitive Total

GOOD ATTENDANCE GROUC

Il1lness (o 3 1 3 [
Transportation O 2 0 0 2
Subtotal 0 5 1 3 9
b
4 POOR ATTENDANCE GROUP*™
1 Tllness 0 0 0 1 1
dé Transportation 2 2 2 0 6
Subtotal 2 2 2 1l T
il
i
COMBINED GROUPS
{E Illness 0 3 1 ks 8
Transportation 2 L 2 0 8
i} TOTAL 2 7 3 h 16

Qrissiirnn §
o oy

[
A

il ] Lw

’Muunbwl
L 4

"IW R |
N L

*Includes only children present between 78 and 89 percent of school days.
**Includes children present 60 percent or fewer school days.
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APPENDIX B

GROWTH IN DEVELOPMENTAL SKILLS
IN EXPERIMENTAL AND CONTROL GROUPS

Hypothesis.

Prekindergarten children who are provided with a personaliged
program based on individnal assessment of thei. developmental skills
will show greater growth in skills than children without this program
as measured by standardized tests after a period of six months.

Independent Variable.

Partioipation or non-participation in the expe-imental pre-
kindergarten constituted the indspendent variabls. Children in three
groups--an experimental group whish participated in the prekind-r-
garten program (E), a eontrol group with private nursery : '« rriee
rience (Cngr and a contrel group with no sohoo:. experience (lo)j--
were the subjects.

Control Variables.

The three groups were matched atatistically on the Illinois
Test of Psycholinguistic Abilities (ITPA) L.Q. and the Peabody Pic-
ture Vocatulary Test (PPVT) I.Q. pretcsts, age, and sex.

Dependent Variables.

Seventeen pretest and pot Liest measures of skills development
were investigated. They inciuded ITPA raw scores for subtests 1~9
and total L.Q., the Beery-Buktenica Developmental Form Sequence
(Beery) raw score, three gross motor subtests and total raw scores,
a three-dimensional auditory discrimination test (Aud.-Disc.) raw
score, and the FPVT I.Q.

Analyses.

The stitistical significance of mean score differences among
the experimental (E) and two control groups (Cn and o) was computed
for four control and 15 dependent variables on the pretest and for
17 dependent variables on the posttest and on pesttest-pretest growth
differences using the MANOVA program (4). This analysis provides
tests of significance using Wilk's lambda criterion and canonical
correlations to establish overall significance of the data. The
MANOVA program is a more severs test than the usual related or un-
related t-test procedures (6) bscause it processes all variables

B-1




simultaneously. The program provides an F test in terms of a p value
to indicate the percentage of variables which might be signifisant
only by chanos. The usual t-test does not provide this safeguard,
The analysis further provides a univariate F test which indicates

the significance of gach variable among the groups,

Results.

The findings are reperted for the pretest and positest scores,
and for posttest-pretest grewti. differences separately for toys and
girls.

Pretest Differences fer Boys.

In the MANOVA program (k), the Wilk's tests of overall signifi-
cance showed p less than .00l for boys, thereby justifying rejestion
at this level of the mull hypothesis (upen which the analyses are
based) that no differences among experimental (E) and contrel (Cn and
Co) groups existed. The resulting univariate F tests showsd no signif-
icant differences among ¥he groups on any of the sontrel or dependent
pretest variables. By way of ocaution, E, Cn, and Co groups had bsen
matohed in October 1966 en pretest ITPA L.Q., and PPVT I.Q., age,
and sex, and were rematched on the same control variables when the
availability of children for further study was determined fellowing
posttesting, With this procedure, some differences in the 17 dependent
variables might have been expscted. This was nct the case as no
statistically significant differences among the E, Cn, and Co groups
were found on any control or pretest dependent variables. Table B-1
provides pretest data on raw score, age scors, and standard dsviation
(S.D.) from the mean for boys. Age socore and S.D. figures were taken
from pugliahera' manuals when available. Otherwise local dats were
computed,




Table B-1. Pretest Raw Score, Age Ssore, and
' Standard Deviation (S8.D.) Data for Boys
Experinent (E) L Control(Cn) Control (Co)
' Mean Age: L-S Mean Age: L4=6 JT Mean Agst k-5
I o | 1o

ITPA 2% 902 | k=9 | .20 | 9.9 L-s | .20 ]| 8.91| k-9 | .20
ITPA 3 12,20 | L-8 | .50 | 12,72| L-11| .77 | 12.03{ L8| .50
ITPA k* 10,h2 | kel | Ok | 9.00] k-0 | =27 | 2029 | kk | .Oh
ITPA 5* 1.56) S-1 | .k | 9.72| k-5 | -e11 20094 | ks | .26
ITPA 6" 10.76 | b=7 | =19 | 11.09| be? | =019 | 2091 | he? | =19
TTPA 7" 9,00 50 | .28 | 8.97) 5-0 | .28 | 9.06| s5-0 | .28
ITPA 8% 1671 k=10 | 37 | 17,13 L-10| .37 | 15.50| k-7 | .17
ITPA §° 7682 kb | =13 | 8,00| 4ok | <33 | 7.75| k- | -.13
ITPA LQ" [107.07| k-9 | .k |105.28] 48 | .3 |ros.66| K-8 | .38
Bopp:lng—liglt' 12| - ohil o8lif - -39 | 1.06 - 021
Hopping-Left| 1.47| - k2 | 129 - 25 | 106 - | .0k
Srapping 91 - 002 7] - -.18 il - -e25
Total Motor | 17.h2| - 30 | 16.,50f - 19 | 16,06 - 07
PPVT 1.Q." 10767 k-9 | .50 |105.k7] k-9 | .3: hor.72| W9 | .50

‘\Ido Di.co loon - «02 11.06 - 31 10.72 - 003
—

¥ige score and S,D, teken frem published test standardisation datas the
remaining age scores and 8.B.'c wers cemputed from local figures.

B-3

Dspendent | Raw | Age Raw | Age
Variable Score | Seore | S.D. Scors | Score | S.D. |} Score | Score| S.D.
n..ry SOM h"s -OOh 5978 h-6 -010 5019 h"h -olh
ITPA 1* 17.13| 5-0 57 | 17,28} 5-0 57 | 15.84 | k-9 .39
|
B
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Posttest Differences for Boys.

Again, the Wilk's tests of overall significance showed p less
than .00l for boys pesttest which justified the rejection gt this
level of the mull hypotlissis of no differences among groups. The
resulting univariate F test showed significant differences for nine
dependsnt variables. Table B-2 gives the raw scores for the dependent
variatles (Beery, ITPA L, ITPA 5, ITPA 8, ITPA L.Q., hopping-right
foot, hopping-left foot, skipping, and total motor scores) for which
differences ware significant at p less than .07 together with appropriate
t-tQStBo

E with Cn Postitest for Boys. The experimental boys with pre-
kindergarten experienoce (X} scored significantly higher than the
control boys with private nursery school experience (Cn) at > .05 te
>-.005 levels in seven of the nine veriables (ITPA Ly, ITPA 5, TTPA
LeQ., hopping-right feot, hopping-left feot, skipping, and total
motor score). The aontrol boys 501) soored significantly higher than
the exparimental boys (E) enly in ITPA 8.

E with Co Posttest fer o The experimental group (E) scored
significantly higher than the control group with ne school experiencs
(Co) at >.01 to .005 levels in eight of the nine dependent variables.
The exception was ITPA 8 which gave ne significant difference bestween

the groups.

Cn with Co Pasttest for o Between the two control groups
(cn and Co) signifTcant diZferences favoring children with nursery
school experience (Cn) at >.01 and >.025 levels were Beery and
ITPA 8 respectively. Other differsnces were not significant,

of Pesttest Differences for o The experimental
boys soored s oantly higher than contrel beys (Cn) in seven
dependent variables and higher than control boys (Co) in eight depend-
ent variables identified by the Wilk's analysis, Only in ITPA 8 did
Cn boys score significantly higher than E boys. The sontrol group
(Cn) scored significantly higher than gontrol group (Co) in twe Gepend-
ent variables. The findings show considsrably greater develepment
of experimental boys (E) over control beys with and without private
nursery school experience (Cn and Co) and slightly greater dsvelop-
ment of Cn over Co boys especially when caxpared with pretest results
which showed no statistically significant differences smong the three
groups at the outset on any of the 17 variables,
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Posttest-Pretest Growth Differences fer Boys.

In the MANOVA program (k), the Wilk's tests of oversll signifi-
canoe showed p less than .00k for boys, thersby justifying the rejec-
tion at this level of the mull hypothesis (upon which the analyses
are based) that no differences muong experimental (E) and contrel
(Cn and Co) groups existed. The resulting univariate F test showed
significant differences for four dependent variables, Table B-3
indicates the raw score differences for the dependent varisblas
(ITPA S, ITPA 6, ITPA LeQ., and sldpping) for which the differences
were signifiocant at p less than .05, The groups between which sig-

nificant differences were found by the univariate P tests are given
in Table B.3,

E with Cn OGrowth for o The pesttest-pretest growth differ.
enoe ® axpe n with prekindergarten experience was
significantly grester than growth of the ocontrol boys with nursery
school experience in ITPA 5, ITPi 6, and skipping at =.05 te >,005

levels, No significant growth differenoces was found for ITPA total
L.Q.

E with Co Growth for e The exparimental boys surpassed
the oontrol voys with no :gool experience significantly on all four

dependent variables: ITPA 5, ITPA 6, ITPA Total L.Q. ¢ and skipping
&t >.025 to >.005 levals,

Co with Co Growth for Boys. The eontrel boys with nursery
school experisnce e rpass the control boys with no sshool
experience on sny of the four dependent varicbles,

%! of Growth Differences far Boys. Rxperixentai boys (E)
nade s cantly greater gains skills developrent than control
boys with and without mursery school experience {On and Co) in three
of the four dependent variables. In ITPA L.Q., the K boys also
scored significantly higher than Ce beys but not higher than Cn boys.

Cn beys did not surpass Co boys in any of the four dependent growth
variables identified by the Wilk's tests of significance.
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Pretest Differences for Girls.

In the MANOVA program (k), the Wilk's tests of overall signifi-
canoe aizo showed p less than .00L for girls, again justifying the
rejection at this level of the null hypothuis‘%upon which the analyses
are based) that no difference among experimental (E) and control
/Cn and Co) girls existad, The remulting univariate F tests showed
significant posttest differences ameng the girls but no significant
uretast differences in any of the control or dependent variables.

(Sea Appendix B-1.) Table B-li gives pretest data on raw score, age
scors, and standard deviation (S.D.) from the mesan for girls. Age
goore and S.D., figures were taken from publishers'! manuals when avail-
able. Otherwise local data were computed.

Posttest Differerides for Girls.

The Wilk's tests of everall signifieance showed p less than
o001 for girls posttest whieh, again, justifies rejecting the null
hypothesis of no differsnees among groups at this level. The result-
ing univariate F test showed significant differences for six dependent
variables. The raw score differences for six dependsnt variables
(Beery, ITPA S, hopping-right foot, hepping-left foot, skipping, and
total motor scores) for which differences were significant at p less
than .05 together with appropriate t-tests as shown in Table S,

E with Cn Posttest for Girls. Experimental girls (E) scored
significantly higher than oontrel girls (tn) at =.05 to > .0l levels
on five of the six dependent variables. Only the hopping-right foot
soore showsed no signifieant difference.

K with Co Pesttest for Girls. The experimental girls (E) scored
significantly higher than control girls (Co) at >.05 to >,005 levels
in all six dependent variables.

Cn with Co Posttest for Girls. No significant differences between
the control groups were found on any of the six dependent variables.

: of Posttests for Girls. Experimental girls (E) scored
aignigiecmg? higher than control girls (Cn) in five of the six
dependent variables; and scored significantly higher than sontrol
girls (Co) on all six dependent variables. No statistically aignif-
icant differcnces were feund botween the control girls with or with-
.eut private nursery school experisnce (On snd Co) on any of the rix
dependent variables. Tue scores show considerably greatar develr wment
of experimental girls (E) over control girls (Cn and Co) but no differ-
enoce for girls between the two ocontrel groups. Again, these results
should be interpreted in terms of pretest scores in which no statis-
tically significant differences among the threse groups were found en
any of ths 17 dependent variables.

B-8

ERIC

Full Tt Provided by ERIC.




Table B-k. Pretest Raw Score, Age Score, and
Standard Dyviatien (S.D.) Data for Girls
Experiment (E) Control (Cn) Control (Co)
Mean Ages L-S Mean Age: ’h-7 Mean Ages L-6
mmd;:t sﬁt';. s:?r. SeDe s:;'. s':g;. S.D. 31:::. stf:. S.Ds

Beery 5.76 | L=3 | =¢23 SeSLi Le3 | «o66 § 5,91 | Lk-h | =.32
1rea 1" 16,91 | 50 | o57 | 16.76{ 5-0 | 57 {17.TL| 5-2 | 7k
IrPa 2" 9.89 | 5-2 | oz | 8483 k=9 | 20 | 9.85| 5-2 | k2
1Pk 3" 12,33 b=8 | 50 | 12.37| k-8 | .50 | 12.97| L-11| .77
ITPA 4" © 10,76 | k-8 | 25 | 10,59| L4-8 | .25 | 10.7h| L-B | .25
ItPA 5" 1062 4-9 | 16 | 1217] s-1 | bk {12.24| L-9 | .26
ITPA 6" 10,6 | L=7 | =o12? | 10.49| k-2 | «ob3 | 11.56| 5-0 | <Ok
ITPA 77 862 5-0 | .28 | 8,93| 5-0 | .28 | 8.68| 5-0 | .28
1TPA 8" 17.0k | k=10 | 437 | 16.63] L4-10| 37 | 16,7k | L-10| 437
ITPA 9" 8.2k | kel | =e13 | 8.32| ke | =23 | 9.2 | k-7 | .13
1rPA L.Q. %  |107.uh | bes | bk |106.78] ke11 | Jlk J109.50 | a-11| .63
opping-Right| 1.,38| - -.06 117 - =38 | 147 - =12
Hopping-Left | 1l.58| - o2k 1,39 - =37 | 1l.hh - =33
Siipping 1.04| - | -.02 95 - | 31| 15| - | .16
Total Motor | 18.76| -~ ~olli | 17.88] = il | 19.82 - «e09
PPVT 1.Q.%  |104.33| k-7 | .25 [106.93] bL-11| uh [103.85 | L-8 | .28
tud. Disc. | 10,98 | = l 00 | 1100} - Jl [ 1l21 | - 22

*Aga score and S.D. taken from published test standardisation data; the

remaining age sccres and S,D.'s were couted from loeal figures.
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Posttest-Pretest Growth Differences for Girls.

In the MANOVA program (), the Wilk's tests of overall signifi-
cance showed p less than 001 for girls, thus justifying the rejsotion
at this level of the null hypothesis (upen which the snalyses are
based) that ne differences among experimental (E) and control (Cn and
Co) groups existed. The resulting univariate F test showed signifi-
cant differences for seven dependent variables. The raw score differ-
encesz for seven dependent variables (Beery, ITPA 1, .TPA S5, ITPA L.Q.,
hopping-right foot, skipping, and total meter) for which differences
are significant at p less than ,05. The groups between which signifi-
cant d:g.'i..’goroncu were feund by the univariate F tests, are given in
Tadble .

E with (n Orowth fer Girls. The pesttest-pretest growth differ-
ences of the oxponu'n‘ﬁ aﬁl vwith prekindergarten experience (E)
were significantly greater than the ocontrol girls with nurs schocl
experience (Cn) in ozly two dependent variables--Beery (>.05) and
ITPA 5 (>.005). No significant differences were found for the other -
five variables.

E with Co Growth for Girls. The experimsntal girls (E) scored
significantly higher than the sontrol girls with no school experience
{Co) on all seven dependent variables: Beery, ITPA 1, ITPA S5, ITPA L.Q.,
hepping-right foot, skipping, and total motor scores at >.005 level.

G with Co Growth for Girls. The centrol girls with nursery
school experience (Cn) ssored li{niﬁoantly higher then the control
girls with ne school experience (Ce) on three dependent variables:
ITPA L.Q., hopping-right feot, and skipping at D.025 to .0l levels.
No significznt differences were found for Beery, ITPA 1, ITPA §, or
total motor scores.

of Growth Differences for Girls. Experimental girls (E)
made si icantly greater zains than control girls with nursery
school experience (Cn) in two of the seven dependent variables iden-
tified by the Wilk's formula. Experimental giris (E) made signifieantly
greater gains than sontrel girls with no school experience (Co) in &ll
seven dependent variables.

Incidental to the present study, oontrol girls with nursery
school experience (Cn) made aignifieantly greater gains than control
girls with no school experience (Ce) in thrse of the seven dependent
variables identified by the Wilk's analysis.

In general, E girls gained more than Cn girls in two dependent
growth variables and gained more than Co girls in all seven dependent
growth variables. Cn girls surpassed Co girls in three dependent
growth variables identified bty the Wilk's tests of significance.
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Swmary of Growth Differences for the Total Group.

ll In general, nine of the 17 dependent growth variables appearsad
to be influenced significantly neither by participation in the pre-

ll kindergarten program (E) nor by attendance at s private nursery
school (Cn). These nine variables differcd for boys and for girls.
However, E boys surpassed Cn boys in three of four skill areas;

ll E girls surpassed Cn girls in two of seven skill areas., The findings
suggest greater effectiveness of the experimental prekindergarten
program compared with the usual good nursery school,

Experimental boys (E) surpassed control boys with no school
experience (Co) in all four sidll areas; E girls surpassed Co girls
in all seven skill areas. The effect of the experimental prekinder-
garten program over no school attendance is clearly evident,

Control boys with nursery sciool experience (Cn) surpassed
oontrol boys with no school experience (Co) in none of the four
skill areas; Cn girls surpasesd Co girls in three of the seven skill
areas. These figures indicate the somewhat obvious interpretation

that attendance at nursery school results in greater skill growth
than not attending school,

: The findings give partial support to the hypothesis that pre-
EE kindergarten children in a skills developmental program will show
greater growth in skills than children without this program,

ij Analyses similar to those reported in this appendix were made
H of data for boys and girls combined, Thig treatnent did not provide
significant differences among the experimental and control groups.
- The results of this combined treatment point to the important fact
i; that, because boys and girls often differ in their level and degree
of skills development, analyses of such data should be made separately
e by sex,

B-13
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APPENDIX C

GROWTH IN DEVELOPMENTAL SKILLS
IN FOUR EXPERIMENTAL CLASSES

Hypothesis,

Prekindergarten children who are previded with a personalised
program based on individual assessment of their developmental skills
and assigned to a class to meet their specific needs will grow in all
skill areas but will show greater growth in the area of their specifie
need when compared with the other classes as measured by standardised
tests after a period of six months,

Independent Variables.

Four developmental skills olasses, organized to provide for the
specific needs of children--motor (M), auditery inoluding language
(4), visual (V), and cognitive (C)--comprised the independent variables,

Control Variables,

The four classes were organized en the basis of assessment of

children's skills development and no attention was given to control
variahles.

Dependent Variables.

Seventeen pretest and posttest measures of skills development
were examined, They included Illinois Test of Psycholinguistic Abil-
ities (ITPA) raw scores for subtests 1-9 and L.Q., Beery-Buktenica
Developmental Form Sequence (Beery) raw score, three gross motor sub-
tests and total raw scores, a three-dimensiocnal auditory discrimina-
tion test raw score, and the Peabody Picture Vocabulary Test (PPVT) I.Q.

Anll!!i’ ¢

The statistical significance of mean score differences among
the four experimental classes was computed for four sontrol and 15
dependent variables on the pretest, and for 17 dependent variables
on the posttest and posttest-pretsst growth difference using the
MANOVA program (4). (See Appendix R-1,)

Results.

The findings are reported for the pretest, the posttest, and the
posttest-pretest growth differences separately for boys and girls,
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Pretest Differences for Boys.

In the MANOVA prograx, the Wilk's tests of overall signifi-
cance showed p less than .00l for boys, thereby justifying rejection
at this level of the null hypothesis (upon which the analyses are
based) that no differences among motor (M), auditory including
language (A), visual (V), and cognitive (Cs classes existed. The
resulting univariate F tests showed significant differences among
classes for 12 dependent variables. Table C~1 lists the variables
for which differences were significant at p less than .05 together
with appropriate t-tests.

Motor (M) with Auditory including Language (A) Pretest for Boys.
M boys scored significantly higher than A boys at > .05 te >.005
levels in five of the 12 dependent variables (ITPA 1, ITPA 3, ITPA 5,
ITPA L.Q., and auditory diserimination). A boys scored significantly

higher than M boys in hopping-left foot and total motor score.

Motor (M) with Visual (V) Pretest for Boys. M bsys did not sur-
pass V GLoys on any of the 12 dependent varisbles. V boys scored sig-
nificantly higher than M boys at >.01 to >.005 levels in four depend-
ent w).riables (ITPA 3, ITPA 7, hopping-left foot, and total motor
score).

Motor (M) with Cognitive 50) Pretest for Boys. M boys did not
surpass C boys on any of the 12 dependent variables. C boys scored
significantly higher than M toys at >\05 to >.005 levels in ten
T dependent varisbles (Beery, ITPA 1, ITPA 3, ITPA 7, ITPA 8, ITPA 9,
is

P ¢ D) 0ND D D Y B e

ol
o

ITPA L.Q., hopping-left foot, total motor, and PPVT I.Q.).

- Auditory including Language (A) with Visual (V) Pretest for Boys.
A boys did not surpass V boys on any of the 12 dependent variables.

it V boys scored significantly higher than A boys at >>.05 to =>.005
levels in eight dependent variables (ITPA 1, ITPA 3, ITPA 5, ITPA 7,
ITPA 8, ITPA L.Q., PPVT I.Q., and auditory discrimination).

Auditory including Language (A) with Cognitive (C) Pretest for
.- Boys. A boys did not surpass C boys on any of the 12 dependent var-
iablegs. C boys scored significantly higher than A boys at >.,01 to
, >>,005 levels on ten dependent variables (Beery, ITPA 1, ITPA 3,
- ITPA 5, ITPA 7S ITPA 8, ITPA 9, ITPA L.Q., FPVT I.Q., and auditory

discrimination

Visual (V) with Cognitive (C) Pretest for Boys. V boys did not
surpass C boys on any of the 12 dependent variables. C boys scorcd
significantly higher than V boys at ™05 to >>.005 levels in three
dependent variables (Beery, ITPA 8, and ITPA 9).
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of Pretest Diff fer Boys. Chilaren in metor
(M), auﬁtory Iﬁom language !*,, ﬁE (V), and cognitive (C)

classes were compared on pretest mean raw scores which were signif-
icant among the classes for 12 dependent variables. M boys surpassed
A boys in five skill areas. A boys surpassed M boys in two skill
areas. V boys surpassed M boys in four skill areas and A boys in
eight skill areas. C boys surpassed M boys in ten skill areas, A
boys in ten skill areas, and ¥ boys in three skill areas. Among the
four classes, the number of significant prstest scores of boys from
high to low were: cognitive--23, visual-~12, motor--5, and auditory
including language--2.
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Posttest Differences for Boyvs.

Agein, the Wilk's tests of overall significanoce showed p less
than 001 for boys pesttest whioch justifisd the rejection at this
level of the null hypothesis of no differences msong the classes.
The resulting univariate F tests shewed signifiocant differences
among classes for nine dependent variables. Table (-2 lists the
variables {Beery, ITPA 3, ITPA 5, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q.,
skipping, and PPVT 1.Q.) for which differences were found at p less
than .05 together with appropriate t-tests.

Moter (M) with Audi includin ¢ (A) Posttest for o
M boys scored s ican oy than at >, Lo >
levels in three of the nins dspendent variasbles (ITPA 7, iTPA L.Q.,
and PPVT I,Q.). A boys did not surpass M boys on any of thu depend-
ent variables. .

‘ Motor SH) with Visual gvg Pesttest for Boys. M boys did not
surpass V boys on any O e endent variables. V boys scored
significantly aigher than M boys at >.05 to >,005 levels in four
dependent variables (ITPA 3, ITPA 5, ITPA 7, and skipping).

Motor (M) with Cogritive (C) Pesttest for Boys. M boys did not
surpass C boys on any of the nine dependent variables, C boys scored
significantly higher than M boys &t >.05 t0 >.005 levels in eight
dependent variables (Beery, ITPA 3, ITPA 5, ITPA 7, ITPA 8, ITPA 9,
ITPA L.Q., and skipping).

A boys not surpass ys on any pe

V boys scored significantly higher than A beys at >.025 to >,005
levels on seven variables (ITPA 3, ITPA 5, ITPA 7, ITPA 8, ITPA L.Q.,
skipping, and FPVT I.Q.).

ey remy gy

Auditory :Lnoludinwg (A) with Cognitive (C) Posttest for
Boys. A boys did not surpass C beys on any of the nine dependent
variables. C boys scored significantly higher than A boys at > .05
to >.005 levels on all nine d=vendent variables (Boery, ITPA 3,
ITPA 5, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q., skipping, and PPVT I.Q.).

Visual (V) with Cognitive (C) Posttest for Boys. V boys did not
surpass C boys on any o ¢ nine dependsnt variables. C boys scored
significantly higher than V boys at >,05 to >.005 levels on three
dependent variables (Beery, ITPA 3, and ITPA 9).
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Sumeary of Posttest Differences for Boys. Ohildren in motor

(M), auditory including language (4), vilu_a:l.;!(V), and eognitive (C)
Glasses were compared on pesttest msan raw soores which were signifi-
cant among the classes for nine dependent variables. M boys sur-
pussed A boys in thres skill aress. A boys did not surpass N, V,

or C voys in any skill area. V boys surpassed M boys in four skill
areas and A boys in seven skill areas, C boys surpassed M boys in
eight skill areas, A boys in all nine skill areas, and V boys in three
aldll areas. Among the four classes, the number of significant posti-
test scores of boys from high to low were: oognitive--20, visual--ll,
motor--3, and auditery including language--0. Although all boys showed
considerable growth, the classes retained ‘he same relative positions

indicated on the pretest.
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Poattesi-Pratest Growth Diffeiences for Boys.

In the MANOV: program (4), the Wilk's tests of eversll signifi-
cance showed p less than (019 for boys, thereby justifying ibe rsjec~
tion at *his level of the mull hypothesis (upon whish ine analyses
are based) that no differences ameng the fsur classes existed. The
resulting univariate F tesis showed significant differences for four
of the 17 dependent variables., Table C-3 indieates the dependent
variables (ITPA 2, ITPA 3; total motor, ard auditory discrimination)
for which differences were tound at » lsss than <05 together with
appropriate t-tests.

Motor (M) with Auditory including Lamguage (&) Growth for Boys.
M boys zrew significantly more than A boys at >.005 level in one of
the four dependent variables, total motor score. A hoys zrew signif-
jgantly more than M boys at >,05 level in auditory discrimination.

Motor (i) with Visual (V) Growth for Boys. Again, M boys grow
significantly mors than V boys at >,05 level in one dependent var-
jable, total motor sco:s- V boys did not surpass the N boys in growth
in any of the four dependenu wariables,

Motor SHZ with Cognitive gc) Growii: for Boys. Still again, M
s prew significantly more than C boys at = -025 level in total
motor scors. C boys did not surpass M boys in gruvth in any of the
four dependent varistles.

Auditery including Lunguage (A} with Visual (V) Growth for Boy=-.
A toys grew significantly more than V boys st >,05 level in ITPA 3.
c-8
.

¥ boys did not surpass A boys in growth in any of the four dependent
variables.

Auditorv including Language (A) with Cognitive (C) Growth for
Eoys. Again, A boys grew significantly more than C boys at >.0
Tevel in ITPA 3 and at =.025 level in auditory discrimination. C boys

did rot surpass A boys in growth in any of the four dependent var-
iabtles,.

Visual (V) with Cognitive (C) Growth for Bo*;. V boys zrew sig-
nificantly more than C boys at >, level in A 2. C boys did

not surpass V boys in growth in any of the four dependent variables.




Sure of Posttest-Pretest Growth Differernses for Boys. shil-
dren in motor (M), auditery including language (a), visuai (V), and
cognitive (C) classes were comparad on posttest-pretest growth dif-
ferences which were significant among the classes for four dependent
variables. M boys surpassad A, ¥, and C boys in growth in one skill
area (totsl motor score). A boys surpassed M boys in growth in c.8
skill area (auditory disarimination) and V boys in one skill area

(ITPA 3-fuditory-Vocal association), C boys in two skill areas (ITPA 3

-

and auditory discrimination). V¥ boys curpassed C boys in growin in
one skill area (ITPA 2-Visual Degoding), C boys, whose skills were
jntact from the cutset did nct surpass M, A, or V boys in growth in
postteat-pretest growth difference in any skill area. In each of
the three classes organized to s:rengthen weaknesses (M, A, and V),
the significani pesttest~pretest growth difference of boys occurred
in areas of greatesv weakness in the pretest. I~ the nognitive
class, C boys, with pasic skills intact, did not excel in amount of
growth compared with boys in the other classes.

The findings give partial support to the hypothesis that pre-
kindergarten children in a skills development program will grow in
311 skills a1~ 3 but will show greater growth in the srea of their
specific need.
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Pretest Differences for Girls.

In the MANOVA prograz (i), the Wiik’'s tests of overall signifi-
cance showsd p less than 001 for girls (identicel with boys), again
Justifying rejection at this level of the null hypotliesis of no & 2-
ferences among class=es. The resulting univariate F tests showad
8ignificant differences ror 1l dependent veriables, Table C-l; lists
the control sand dependent —ariablss {Ags, ITPA i, ITPA 2, ITPA 3,

ITPA 5, ITPA 6, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q., hopplng=-right

foot, hopping-left foot, skipping, and total rotor) for which dif-
ferences were significant at p less than .05 together with appropriate
t-teStSG

Hotor (M) with Auditery including Language (A) Pretest for Girls.
M girls did not surpass A girls on any of the variables. A girls
scored significantly higher than N girls at >405 to >,005 levels
in six dependent variables (age, ITPA 6, hopping-right foot, hopping-

left foot, skipping, and total motor scores),

Motor §H2 with Visusl QV! Pretest for Girls., M girls scored
significantly higher than Vv girls at > .05 level in one area, ITPA 2,
V girls scored significantly higher than H girls at >.05 to >,005
levels in 12 of the 1k variables (age, ITPA 1, ITPA 3, ITPA 5, ITPA 7,
ITPA &, ITPA 9, ITPA L.Q., hopping-right foot, hopping-left foot,

skipping, and total moter scores),

Motor (M) with Cognitive (C) Pretest for Girls., M girls did not
surras® C girls in any of the variables. C girls scored signifi-
oartly higher than M girls at >,025 to =>+005 ievels in 12 veriables
(age, ITPA 1, ITPA 2, I7PA 3, ITPA 7, TTPA 8, ITPA 9, TITPA L.Q., hop-

ping-right foot, hepping-lefi foct, skipping, and total motor scores),

Auditory jacluding Language (A; with Visual (V) Pretest for Girls.
A zirls socored significantly higher than Vv girls at >,005 level in
one area;, ITPA 2, V¥ gzirls sgorsd fignificantly higher than A girls

at >,025 to >,005 levels on thres of the 1h variables (ITPA 3, ITPA 7,
snd ITPA LoQo)o

Auditory includin A) with Cognitive (C) Pretest for
Girls. A girle scored significantly higher than C girls at >,n"
level in one area, ITPA 6. C girls scored eipnificantly higher than
A girls at >,025 te >,005 levals on siy variables (ITPA 1, ITPA 2,
ITPA 3, ITPA 7, ITPA 9, and ITPA L.Q.).

Visual (V) with Cognitive (C) Pretest for Girls. v irls scored
eignificantly higher than C girls at >,05 level on ITPA 6. C girls
acored significantly higher than V girls at ~..05 or >-.005 levels
in two areas (ITPA 2 and ITPA 9), 24
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Summary of Pretest Differences for Girls. Children ir the nmotor
(M), anditory including language (A), visual (V), and cognitive (C)
classes were compared oy pretest mcan rsx scores which were gignifi-
cant smong the classes for il dependeni variabies. M girls surpassed
V girls in ons skill arsa., A girls surpassed M girls in gix skill
areas, V girls in one skill area, and C giris in one skill area, V
giris surpassed M girls in 12 skill areas, A girls in three 2ikdll areas,
and C girls in one 3kill area. ¢ girls surpassed M gi:- s in 12 skill
areas, A girls in six skill areas, and V girls in two skill areas,
Among the four classes, the number of significani pretest scores of
girls from high to lew: cognitive--20, visual--16, anditory including
language-~8, and motor--l.
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Posttest Differecnces for Girls.

In ths MANOVA program (L), the Wilk's tests of overall signif-
jeance showed p less than .00l for girls, therebdy Jjustifying the
rejection at this ievel of the null hypothes:.2 (upon which the analyses
are based) that nc difference among the four classes existed. The
resulting univariate F tests showed significant differences for three
of the 17 dependent variables, Table C-5 1lists the variables (Beery,
ITPA 3, and ITPA 7) for which differences were found at p less than
.05 together with aprropriate t-tests.

Motor (M) with Auditory inecluding Language (A) Posttest for Girls.
No significant differences were found.,

Motor (M) with Visual (V) Posttest fur Girls. V girls scored
significantly higher than giris at >.05 to ==.005 levels on all
thres dependent variables (Beery, ITPA 3, and ITPA 7).

Motor (M) with Cognitive (C Posttest for Oirls, C girls
scored significantly higher than M girls at ~<025 to >>.005 level
on «11 three dependsnt variables (Beery, ITPA 3, and ITPA 7)e

Auditory including 1%@ aﬁo (A) with Visual (V) Posttest for Oiris.
V girls scored significantly higher than giris at >.025 on Beary.

Auditory including Languaga (A) with Cognitive (C) Posttest for
Girls. C girls scored significantly higher than A girls at —>.05 to
‘;>.02§ levels on all three dependent variablss (Beery, ITPA 3, and
ITPA 7).

Visual (V) with Cognitive (C) Pesttest for Girls. No significant
differences were found.

S of Posttost Differences for Girls, Children i. the
motorrTﬁi, aiditory including language (A), visual (V), and eognitive

(C) classes were compared on posttest mean raw scores which were sig-
nificant among the classes for thres dependent variables. M giris

did not surpass A, V, or C girls in any skill area, Likewise, A

girls did not surpess M, V., or C girls in any skill aresa. V girls
surpassed M girls in all three siill areas, A girls in one skill arsa.
C girls surpassed M and A girls in a1l three skill arsss. Among the
four claszes, the number of simificant posttest scores for girls

from high to low were: cognitive-6 and visual--k. Auditory including
language and molor classes did net surpass the other two classes sig-
nificantly on posttest scores. Although all girls showed considsrable
growth, the C and V clasees retained their highest rnd next highest
positions, respectively, and the A and M classes tied for the lowest

pesition.
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Postisst-Fretest Nrowth Differsnces for Girls.

In the MANOVA program (L), the Wilk's tests of overall signifi-
cance showed p less than ,001 for girls, thus justifying the rejectior
at this level of the null hypothesis of no differences among the
four classes. The resulting univariate F teste showed significant
differences for three of the 17 dependent variables. Table C-6 indi-
cates the dependent variables (ITPA 2, ITPA 9, and total motor srores)
for which differences were found at p less than .05 tegether with
appropriate t-tesis,

Motor (M) with Auditory including Lanzuage (A) Growth for Girls.
M girls grew 3ignificantly more than A girls at > .005 level in total
motor score. 4 girls did not surpass M girls in growth in any of the
three dependent varialles.

Motor (M) with Visual (V) Growth for Girls. M girls grew sig-
nificantly more than V girls at >.005 level in tetal motor scora.
V girls grew signifieantly higher than M girls at >.05 level in ITPi 2.

Motor (M) with Cognitive (C) Growth for Girls. M girls grew
sionificantly more than C girls at >,05 to —>,005 leveis in #il three
dependent variables (ITPA 2, ITPA 9, and totul motor score).,

Audi tory including Langusge (2) with isual (V) Grewth for Girls.
A girls did not surpass Y giris in growth in any of the thnree aspandant
varisbles, V girls grew significantly mere¢ than A girls at >,025 in
ITPA 2,

Auditory including Lan e (4) with Cognitive (C) Growth for
Girls, A giris grew lgiﬁifioantly'nore Zan € girls at >.,025 to
.005 levels in two dependent variables, ITPA 2 and ITPA 9. C girls
did net surpass A girls in any skill growth,

Visual (V) with Cogritive (0) Growth for Girls. V girls grew
significantly more than C girls at *>.05 to > ,005 levels in all three
dependent variables (ITPA 2, ITPA 9, and total mctor saore).

Summary of Posttest-Pret ', Growth Diffsrences for Girls. Children
in the motor (M), auditory in..uding language (X7, visual V), and cog-
nitive (C) classes wers cempared ou posttest-pretest growth differsnces

which were significant among the classes for three dependent variables.
M girls surpassed A and V girls in one skill area (total motor sccre)
and surpassed G girls in all three skill areas (ITPA 2, Visyal-Decod-
ing; ITPA 9, Visuzl Motor Sequencing; and total motor score). vicls
surpassed C girls in two ridll areas (ITPA 2 end ITPA 9), V girls sur-
passed M and A girls in o's variable (ITPA 2) and C girls in three var-
iatles (1TPA 2, ITPA 9, ajd total motor score), C girls whose skills
were intact from ths cutsint did not surpass M, V, or A gir's in snount
of growth in any skill sre.i. In each of the thresz classes programuad

C-16




~ae N W e

——

L S N}

[
&

Lo strengthen weslmesses (N, A, and V), the significant posttest-
pretast growth differsnss for girle eccurred in areas of greatest
weakness in the pretest. Tn the cognitive clasz, C girls, vith skills
intast, did not excel in amount of growth com; .red with girls in the

other classes,

The findings pive partial support to the hypothesis that prs-
kindergarten children in a skills developuent program will grow in
a1] slills areas but will show greater growtil in the area c¢f their

specific need.
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' APPFNDIX D
X

GROWTH IN SPECIFIC IEVELOPHMENTAL SKILLS BY CLASS AND BY
CONTROL GROUPS3 GROWTH IN COGNITION AND EXPRESSION
FR THE EXPERIMENTAL CLASSES; THE COMBINED
EXPERIMENTAL GROUP, AND THE CONTROL GROUPS

i

gzggpheais.

Prekindergarten children who are provided with & personalized
program based on individual assessment will show greater growth in
the area of specific prograrming as well as in the cognitive process
and the expressive process compared with children not participating
in a developmental skills programe.

1"

Indeperdent Variables.

Four developmental skills classes were organized to provide for
children's specific needs in the following five areas; motor (M),
auditory and languags (4), visual (V), cognitive (C). The four
clzzses comprised the experimental group (E). The subjects of the
stady also included two control groups, one having nursery school
experience (Cn) and ore with no school exp.rience (Co). Participa-
tion or non-participation in the developmental skills classes con-
stituted the independent variable,

Nontrol Variables.

The significances of difference in age, sex, Illinoils Test of
Pgycholinguistic Abilitles (ITPA) L.Q., and Peabody Picture Vocabu-
lary Test (PPVT) L.Q. pretests of matched children in the experimental
and control groups (E, Cn, Co) were computed. The four clazses (Em, Ea,
Ev, Ec) were not matched with each other o7 with the control groupSe.

Nependent Variables.

Skills developae.t was assessed oy 17 pretest and posttest
measures to ascertain the levels of functioning in the five develop=
mental gkilis arcas aiter a period of six months.

An&lfsis.

The ~tatistical significance of posttest-pretest mean score dif-
ferences wcs computed for each experimental class (Em, Ea, Ev, Ec)
with the total experimental group (E) and the two control groups
(Cn and Co) using the MANOVA program (4). (See Appendix B-1.) The
data were converted to standard scores to indicate deviation from
age ncrms.

D=1
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In the MANOVA program, the Wilk's tests of overall signifi-
canca showsed n less than 0F for the pertinent dependent wariables
selected for the sub~-studies reported in Appendix D (except as
noted). This analysis justified rejection at this level or better
of the null hypothesis zupon which the analyses are based) that no
siznificant differences among =ach specifis sxperimental class, the
combined experimental group, and the control groups existed. The
Wilk's analysis is provided in Table D-1 and the paired t-tests ars

given in Tables D=2 and D-3.

D-2
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Table D=1, Wilk's Test of Overall Significance of
Differences for Bcys and for Girls Among the
Experimental Classes, the Combined Experimental Group,

and the Centrcl Croups

o R T N o™ At

Em Fa Ev Ec

with E, Cn, Co
Dependent, Variables p less than

BOYS
A. Total Motor Test® 001
B. ITPA 5 - Vocal Enccding ¢ 026 | 017 | 020 | L002
C. Beery, Developmerital Forms® L0k
D ITPA ) - Visugl-Motor Aasociation"b Obl | 023 5 004 | 011
E. ITPA L.G.° 001 | .027 | .007 } .002
F. PPVT IeQ.b a6 ns né ns

GIRLS

i B

A, Total Motor Test® D01
B. ITPA § - Vocal Encoding®® +001 | ,002 | ,001 | .OO1
Co Beery, Developmental Forms® 007
D. ITPA }; - Visual-Motor Association®P 023 | ns | .007| .021
E. ITPA L.Q.° 001 | .001 | .003 | .008
F. PPVT I.G.P 020 | ns | .0L9| ns

%Dependent variables pertinent to each developmental skills class (See Fig-
wre:D-1 and Tables D& and D-5),

“Nependent variables pertinent to cognition (See Figure D and Tabies
f.\-i.l and D-S)o

°Depender)1t variable pevtinent to expression (See Figure D-7 and Tables D-};
ana D-S °
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Tabtle D=2, Significerce of Growth Diffsrences for Boys
in Each Experimentsl Class and the Combined Expsrimental
Group Compared with the Control Groups

——tf we=y wwid BN OB e

One-sided
t-Test
Cle.ss/Group Cn Co
A. TOTAL MOTOR TEST
Em - Motor Class > N05 | >4005
Cn - Coutrel Group with Mursery School ns
B. ITPA 5 - VOCAL ENCODING
- Emn - Motor Class ns ns
W Ea - Auditory-Language Class > .01 | >.N05
E- - Visual Class ns | > ,025
- Bc - Cognitive Class ns | =>.05 |
. E - Combined Expsrimental Group >>,05 |>.N05
Cn - Control Croup with Mursery School ns

C. BEERY-BUKTENICA DEVELOPMENTAL FORM SEQUENCE

I P

Ev - Visual Class >.025| >,005
Cn ~ Control Group with Nursery School =,05¥

D. ITPA i = VISUAL MOTOR ASSOCIATION

Bn - Motor Class ns | =>,925

Ea - Auditory-Language Class ns ns

fv -« Visual Class ns ns

Ec - Cognitive Class > ,025|>> 005

E <« Combined Experimental Group ns | > 0005*

Cn = Control Group with Nursery School ns 3

- W s e S o B S W E @ E @ P G G S s G G EN W i WA TR G G an WD @ ™

LB 4

*Significant only when compuiing each class ssparately (Em, Ea,

. Sv, Ec) with groups E, Cn, Co. 3
&
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Table D-2, (oontinued)

Crie-sided
t-Test
Class/Gro p Cn Co
E. ITPA L.Q. - COMPOSITE SCORE
En - Motor Class ns | >.05
Ea - Auditory-lLanguage Class ns ns
Ev = Visual Class ns | =.05
Ec - Cognitive Class ns ns
E - Combined Experimental Group ns | =>,005
¢tn « Control Group with Nursery School ns
F. PEABODY PICTURE VOCABULARY TEST T.%Q
Em - Motor Class ns ns
Ea - Auditory-Language Class ns ns
Ev - Visual Class ns ns
Ec - Cognitive Class ns ns
E « Combined Experimental Group ns ns
Cn - Control Group with Nursary School ns

D-l;a
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Table D-3. Significance of Growth Differences for Girls
ir Each Fxperimental Class and the Combined Fxperimental
Group Compared with the Control Groups

— i wmd NN B e

i One-sided
t-Test
Class/m‘m"» Cn Co
A. TOTAL MOTOR TEST
Em - Fotor Class —=,005| = ,005
Cn - Contrel Group with Nursexry School ns
B. ITPA 5 = VOCAL ENCODING
- Em - Motor Class =,01 | =>,005
- Ea - Auditory-Language Class =05 | =>.025
- Ev - Visual Class =,025{ =>.01
Ec - Cognitive Class ~.025{ =>.01
E - Combined Experimental Group =>.005| > ,005
Cn - Control Group witn Nursery School ns

bt J

C. BEERY-BUKTENICA DEVELOPMENTAL FORM SEQUENCE

Ev - Visual Class >0 >0005
Ch = Control Group with Nursery School ns
D. ITPA 4 - VISUAL MOTOR ASSOCIATION
Em - Motor Class ns ns
Ea - Auditory-Languags Class ns ns
Ev « Visusl Class ns ns
E¢ = Cognitive Class ns ns
JX Combined Experimental Group ns ns
Cn - Control Group with Nursery School ns

- -

am (M e W W 65 o S W A G G G G W@ A G 6F G W A @ G G G OB W SN W = e
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Table D-3. (eontinued)

+——) omf GNRE Oaw

One-sided
t-Test
Class/Group Cn J Co
- £. TTPA L,Q. = COMPGSITE SGOHE
. Fm - Motor Class > ,01 | >>.005
Ea - Auditory-Lang:age "lass ns | >=.005
) Ev - Vigual Class ns ns
Ec - Cognitcive Class ns |>.025
E - Combined Experimental Group ns | =.005
Cr - Control Group with Nursery School = o0l
F. PEABODY PICTURE VOCABULARY TEST I.Q.
En - Motor Class =>.05 | >e05
Ea - Auditory-Language Class ns ns
Ev - Visual Class > ,025{ > ,025
Ee = Cognitive. Class ns ns
E - Combined Experimental Group =.025|> .05
fn = Control Group with Nursery School ns

*significant only when computing each class separately (Em, Ea,
Ev, Ec) with groups E, Cn, Co.
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Results of Orowth in Speeific Dlvel_gm’&al Skills
in each Experimental 8 avd in the Gontrol Oroups.

The test used to assess a spscific devzianmental skiil pertinent
to each of the four experimental slzsses is identified in Figure I-i.
Tables D-ij and D=5 (Parts &, 8, G, D) present data on age, preisat
and posttest mean soores, pouttest-pretest growthz pretsst and post-
test standard scorss (deviatiion from the age norw’ and posttest-preteat
standard score differences. These data =ve provided separataly fer
boys and giris in each experimsntsl clase and the oorbrol groups.
Figures D-2 and D=3 show these data graphically. In the following
discuseion of growth diffsrencss, the class or group making the most
gain is reported first, Ail differences were statistically significant
unl.ess otherwise noted.

CLASS RECEIVING
SPECIFIC PROGRAM MEASUREMENT OF SPECIFIC AREAS

MOTOR (Em)
Boys and Girlus Total Gross Motor

AUDITORY-
LANGUAGE (Ea)

Boys ard Girls ITPA 5 - Vocal Encoding

VISUAL (Ev)
Boys and Girls Beery

COGNITIVE (Ec)
Boys ITPA L - Visual-Motor Asscclation

- - e o - - - - - - - - - . - - - o - - i J - - o - - - -. - e - -

Girls IPPA L - (Not Sigpificant)

L3

Moure D=l. Pertinsnt & endeat Variables Showing Significant
Eeveis of Tunctloning in kach Developmental 1s Area

A SN T N A ot
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Table D-li. Posttest-Prstest Significant Growth Differences in
Selected Developmental Skills for Boys in Experimental Classes,
T™e Combined Experimental Oroup and the Contrel Groups

Psst-Pre
Pretest Postiest- # | Standard
Class/ Mean Mean Protest | o andard Score Score
Group Age [Pretest|Posttest| Gruwth |Pretest lPosttest ferencs
A. TOTAL MOTOR TEST
(Motor Class)
Motor (Em) L=} 10,16 21,82 11.36 -.539 39 +1,28
AUditory (Ea) )-1-5 19092 21‘025 h033 073 091 + 018
Visual (Ev) k=S 1 20,27 | 27.00 6.73 79 1,49 + 470
Cognitive (Ec) =7 | 18.32 |} 24.91 6499 37 90 + .33
Controel (Cn) h-6 | 16.50 | 20.72 22 .19 .15 - Ok
Control (Co) L4-S ‘ 1£,06 20,66 Le59 7 ' o1l + .07
] 1 : }
B, ITPA 5 - VOCAL ENCGDING
(Auditory and Language Class and Expression)
o |
Motor (Em) b=k | 11.64 | 13.82 2.18 o3k olih + ,10
Auditory (Ea) 45 758 | 14.50 6.92 -7 59 +1.37
Visual (Bv) 4=5 1 13.82 | 19.64 | 5.82 O | L.TL o+ WTT
Cogn‘ltive (Ec) k'? 13055 18.!‘6 ho?l 087 102.6 + 059
Experimental (E) =5 | 11.56 | 16.56 500 «32 1.9k + o72
Control (01) 2‘-6 9072 12.8,4 3013 -020 023 + ;2&3
Contrel (Co) L=5 | 10.94 | 12,63 1.69 o1k .18 + 0k
C. BEFRY-BUKTENICA DEVELOPMENTAL FORMS SEQUENCE
(Visual Class)
Motor (Em) hly 5.00 T 16 2,46 s00 06 + 00
Auditory (Ee) 4-5 £.17 Toh2 2425 -.15 -1l + 0k
Visual (Bv) 4-S L.L6 8.18 3.73 =17 .08 + .55
Cognitive (EC) h"'? T.09 906,-1 2055 s3:»!- ohl + 07
Control (Cn) L6 5.78 8.28 250 -e10 012 + 22
Control (Co) h"'s 5019 6.9!1 1075 -olh -.32 i - 018

#5,5.-Deviation of the Standard Sgore from the age norm.
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Tahle D-L. (continued)

Post-Trs
s Pt mem  Forttent| sundand seore® | R0
Greoup Age |Pretest|Posttest | Growth Pretest [Posttest Pifference
D. ITPA L - VISUAL-MOTOR ASSOCIATION
(Cognitive Class and Cognition)
Motor (Em) L=k 9,64 | 1h.55 he91 =0 oT7 + 31
Auditory (Ea) L=5 | 10,00 | 12,33 2.33 0k 23 + .19
Visual (Bv) L=5 | 11.46 | 15.4¢ 1100 3L 1,02 + .68
Cognitive (Ec) 4=7 | 10,64 | 16,09 5el5 017 1.17 +1,90
Experimental (E) | L=5 | 10.b2 | 1k.56 hel3 013 o719 + .66
Control (Cn) L6 9,00 | 11.88 2.38 =17 012 + 429
Control (Co) k-5 | 10,19 | 11.81 1,63 08 10 + o02
E. ITPA L.Q.
(Cognition)
Motor (Em) L-k  1107.27 | 116.91 9.5l o145 1.76 + 461
Auditory (Ea) 4-5 | 91.83 | 100,08 8425 -.51 01 + .52
Visual (Ev) -5 111,18 | 122,91 | 11.73 70 1.43 + 73
Cognitive (Eo) L-7 1119.36 | 126.6L 7.27 1.21 1.57 + 16
Experimental (E) | -5 |107.07 | 116.27 9,20 ! 1.02 + 58
Control (Cn) -6 105,28 | 109.63 L3l «33 oS0 + o217
Controel (Co) L=-5 |105.66 | 106,78 1.13 35 2 + 07
F. PPVP I.Q.
(Cognition)
Motor (Em) b=k }105.00 | 118,00 | 13.90 033 1,20 + .87
Auditory (Ea) L=S 97.33 | 106425 8.92 -e18 i + o£0
Visual (Ev) -5 [112.18 | 121.35 9,18 W51 1.42 v o61
Cognitive (Ee) L-7 {117.09 | 119.46 2.37 1.1k 1.30 + .16
Experimental (E)| LeS [107.67 | 1160k 8.38 51 1.07 + .56
Conirol (Cn) 4-6 |[105.47 | 114,88 9.4l 36 99 + .63
Control (Co) =5 1107.72 | 112,31 4455 oSl .82 + 4,31

*35,.S.=Deviation of the Standard Seore from the ags norm.
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Table IL'S .

Posttest-Pretest Significant Growth Differences in
Selected Developmental Skills for Girls in Experir.ntal Classes,

The Combined Experimental Group and the Control Groups

Post--Pre
Pretest Mean Posttest-| Standard Score | Standard
Class/ Mean Pretest Score
Group Age |Pretest|Posttest 1 Growth |Pretest|Posttest |Difference
A. TOTAL MOTOR TEST
(Motor Class)
Motor (&I) h-2 11090 25080 13090 -030 068 + 098
Auditory (Ea) =7 20,73 | 27.0C 6427 07 59 + 52
Visual (Ev) L=5 20.80 29,00 8.20 N8 oSk + .86
Cognitive (Ec) b6 1 2046k | 2k.79 L.1k 05 26 + .21 |
Control (Cn) b=7 | 17.88 | 23,59 | 5. b -} -6 | o+ .28 |
Control (CO) h-é 19082 2,091 h; -009 012 + 021 '
B. ITPA § - VOCAL ENCODING 3
(Auditory and Language Class and Expression)
|
Motor {(En) =2 8.20 | 13.90 5,70 -.23 «95 +1,19
Auditery (Bs) =7 | 10.L6 | 15.91 S.46 .01 .90 + .89
Visual (Ev) =6 13,30 19.20 £.90 JAn 1.61 + ,81
Cognitive (Ec) u-6 | 10,57 | 16.6L 6407 o0k 1.06 +1.02
Experimental (E)| L-5 | 10,62 | 16.k2 5.80 .06 1.01 + .95
Control (Cn) L=7 | 12.17 ¢! 14.20 2,02 oli9 .52 + ,03
Control (Co) L=6 11.24 12.56 1.32 023 o17 - 06
C, BEERY-BUKTENICA DEVELOPMENTAL FORMS SEQUENCE
(Visual Class)
Motor (Bm) -2 k.60 770 3.10 =37 037 + 7
Auditery (Ea) k=7 5.6k T.91 2,27 -e59 ~e25 + .3k
Visual (Ev) ha6 5,80 9,90 Lo10 - 37 069 +1,06
Cognitive (Ec) L-6 6.6 936 2.71 07 L6 + .39
Control (Cn) L=7 5.51 Te59 2,07 =66 -.148 + .18
Control (Co; L=b 5e91 7.56 1.65 -.32 =29 + .03

¥3,5S.-Deviation

of the Standard Score from the age nom,
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Table D=5, (continued)
L Post-Pre
Class/ P;2:§8t Mean 3;::::::’ Standard Score" nggg:rd
Group Age |Pretest Posttest | Growth [Pretest esttestiDifferenL,
D, ITPA L - VISUAL-MOTOR ASSOCIATION
(Cognitive Class and Cognition)

Motor (Em) =2 8.£0 | 13.80 5.20 -e33 .83 +1,16
Auditory (Ea) y=7 9.6 | 12,26 2490 -e(2 o2l + .31
Visual (Ev) Lb-6 | 12.30 | 35.80 50 51 1.10 + 59
Sogritive (Ee) h=6 | 12.21 | 1k.86 2.6h L9 87 + .38
Experimental (E)| k-5 | 10.76 | 1h.22 3.47 «2C sl + ,F1
Control (Cn) L=7 | 10.589 | 22.49 1.90 016 27 + .11
Control (Co) h=€ | 10.7h | 13.°5 2,35 20 L2 + ,22

E. ITPA L.Q.

(Cognition)

Motor (Em) 42 98,60 | 111.LC 12,80 ) .71 + .60
Auditory (Ea) 4-7 | 96.91 | 108.82 | 11.90 =19 .55 + .7k
Visual (Ev) L-6 116,00 ! 119.50 .50 1.00 1,22 + ,22
Cognitive (Ec) L-€ §115.93 | 121,79 5¢85 1,00 1.26 + .36
Exper.semtal {E)| L-S }107.Lk | 115.80 8.36 L7 59 + .52
Control (Cn) -7 }106.78 | 111.02 Le2h L2 .69 + 27
Control (Co) L6 |109.50 | 107.00 | -2.50 .59 AR - .15

F. PPVT 1.Q.

(Cognition)

Motor (Bm) k=2 | 99.L0 | 110.70 | 11.30 -0l .TL + .75
Auditory (Ea) =7 | 99.91 | 109.27 26 -.01 €2 + ,63
Visual (Ev) L=-6 }103.70 | 115.2C | 11.t0 25 1.01 + .76
Cognitive (Ec) L-6 J111.79 | 112.86 1.07 o719 .86 + .07
Experimental (E)| 4=5 )104,33 | 112,02 769 29 .£0 + .51
Control (Cr) -7 }106.93 | 109.12 2.20 L6 61 + .15
Conitrol (Co) L-6 ]103.85 | 107.00 3.15 .26 L7 + .21

*5,S.-Deviation of the Siandard Score from the age norm.
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Motor Arsa for Boys. The total motor test resmlts showed a
mean posttast-pretest gain in raw score points (r.s.) of 11.36 res.
for En boys compared with h.22 r.s, for Cn and L.59 r.s. for Co boys.
Based on deviziions from tie age narm, thz postiesi-pretest standard
score (S.8,) differcuces were: Em boys +1.2% s.i., Cn boys -.OL s.s.,
and Co boys +.07 s.s. (See Table D-k, Part 4i.)

Motor Area for Girls, The total motor test results showed a
mean posttest-pretest gain in score of 13.90 res. for Em girls compared
with S¢71 res. for Cn and L4.09 r.s. for Co girls, Standard score differ-
ences were: Em girls +.98 s.s., Cn girls +,28 s.s., and Co girles +.21
s.8. (See Table D-5, Part A,)

Auditory-Language Area for Boys. The ITPA 5 - Vocal Encoding
rzsults showed a mean posttest-pretest gain in score of 6,92 r.s. far
Ea boys compared with 3.13 r.s. for Cn and 1.69 re.z. for Co boys.
Standard score differences weret BEa boys +1.37 8.5., Cn boys +.k3 s.s.,
and Ca boys +.,04 s.z. (Ses Table D-h, Part B.)

Auditory-uanguage Area for Girls, The ITPA 5 results showed a
mean posttest-pretest gain in scere of 5.k6 r.s. for Ea girls eompared
with 2,02 r.s. for Cn ané 1,32 r.s. for Co girls, Standard score

* differences were: Ea girls 4.89 s.s., Cn girls +,03 s.s., and Co girls
-006 BeSe (SQO Table D—S, Part B.)

Visual Area for Boys. The Beery-Buktenica Developmental Form
Sequence results showed a mean nostiest-pretest gain in score of 3.73
r.s. for Ev boys compared with 2.50 r.s. for Cn and 1,75 r.s. for Co
boys. Standard score differences were: Ev boys +.55 8.3., Cn boys
+,22 8.8y ‘nd Co bOYﬂ -018 Belo (S'C Table D"h, Part CO)

Visual Area for Girls. The Beery results showed a mean posttest-
pretest galn in score of 4.10 r.s. for Ev girls compared with 2,07 r.s.
Tor Cn and 1.65 re.s. for Co giris., Standard score differences were:

Ev girls +1.06 s.=., COn girls +,18 s.5,, and Co girls +,03 s.5. (See
Tatle D-5, Part C.)

Cognitive Ares for Boys. The ITPA | - Visugl Motor Association
results showed a mean posttest-pretest gain in score of 5.45 r.s. for
Ec boys compared with 2,88 r.s. for Cn and 1.63 r.s. for Co boys.
Standard score differences were: Z¢ boys +1.00 s,8., Cn boys +.29
Se8e¢, and Co boys +.02 s.s. (See Table D-i, Part D.s

-
Cognitive Area for Girls. The ITPA ) results showed & mean post-
ﬁ test-pretest gain in score of 2.6h res. for Ec girls campared with

1.90 r.2, for Cn and z.35 .8, for Co girls, Stundard score differ-
ences were: Eo girls +.38 s.z., Cn girls +,11 9.8,, and Co girls
+,22 8,8, Qrowth differences were not statistically significant for
girls in the cognitive area. (See Table D-5, Part D.)
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§ngggz_g§h0rowth in Specific Experimental Classes and in Con-
trol Groups. every comparison but one, the experimental class

particinating in a skilis development program to meet specific needs
identified by individual assessmant showed more growth in the specifiec
area 2t a significant level than either of the control groups, as
measured by a test selected to ascertain level of functioning in that
area, The exception was in the Cognitive class girls who showed
greater, but not statistically significant, growth than either of

the control groups.

Results of Growth in Cognition.

The principal variables used to measure cognition are identified
in Figure D-L. Tables D-l and D5 (Parts D, E, F) provide data on
age, pretest and posttesat msan zcores, vosttesi-preisst prowth, pre-
test and posttest standard scores, and posttest-pretest stundard score
differences separately for boys and girls, The data are given for
each experimental class (Em, Ea, By, Ec), for the combined experi-
mental group (E), and for the control graups (Cn and Co)., Figures
D-S and D-6 show the data graphically,

Measurements of Cognition

ITPA L - Visual Motor Association
ITPA L.Q. - Camposite score
Peahody Picture Vocabulary Test I.Q.

Figure D-i. Dependent Variables

§howing Significant Growth
fferences in Cognition

The following results are repsrted by test in the order giver in
Figure L, separately for boys and girls. The class or group making
the greatest gain is reported first.

Growth ir Cognition for Boys., ITPA L, Visual-Motor Association,
data g.ves posttest-pretest growth in raw score (r.s.). In order of
greatest growth, boys in the experimental classes were: Ec (cognitive)
boye S.45 rese, Em (moter) boys 4.91 r.s., Ev (¥isual) boys 1,00 r.s.,
and Ex (auditory-language boys) 2,33 r.s. The combined experimental
group (E) gained L.13 res,, the control group with nursery school
experience (Cn) gained 2,88 r.s., and the control group with no school
(Co) gained 1463 r.8, One score, Ec boys, was statistically signifi-
cant with Cn and Co boys. Twe  scores, Em and E boys, were statis-
tically significant with Co boys.
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ITPA L.Q. data for boys in experimental classes in order of
grestest growth were: Ev boys 11.73 points, Em hoys 9.6l points,
Ea boys 8.25 peints, and Ec boys T.27 points. In the three groups
E boys gained 9,20 points, Cn boys gained L.3k poinis, and Cu boys
gained 1,13 points, Three scores, Ev, Em, and E boys were statis-
tically significant with Co boys.

PPVT I.Q. data for boys in experimentzl classes in order of
greatest growtn were: &m boys 13,C0 points, Ev boys 9,18 poirts,
Ea boys 8.92 points, and Ec boys 2,37 points. In the three groups
Cn boys gained 9.L1 points, E boys gained 8.38 points, and Co boys
gained 4,59 points. None o1 the scores was statistically significant.

Srowth in Copmition for Girls. T7PA L, Visual-Motor Asscoiation,
daia for girls in experimental olasses in order of greatest growth
were: Em girls 5,20 res.; Ev girls 3,50 r.e., Za giris 2,90 TeBey
and Ec girls 2,6l ros. In the three groups E girls gained 3,47 r.s.,
Co girls gained 2.35 res., and Cn girls gained 1.90 r.s. None of

the scores was statistically significant.

ITPA L.Q. data for girls in exrerimental elasses in order of
grestest growth wers: Bm girls 12,80 points, Ea girls 11,90 points,
Ec girls 5.85 points, and Bv girls 3,50 points. In taue three groups
E girls gained 8.36 points and Cn girls L.2} points, while Co girls
lost 2,50 points. One score, BEm girls was statistically significant
with Cn and Co girls. Four scores, Ea, Ecy E and Cn girls were
statistically significant with Co girls,

PPVT I.G. data for girls in experimental classes in order of
greatest growth were: Ev girls 11,50 points, Em girls 11.30 points,
Ea girls 9,36 points and Ec girls 1,07 points. In the three groups
E girls gained 7.69 points, Co girls gained 3.15 points, and Cn girls
gained 2,20 points, Three scores, Ev, Em, and E girls were statis-
tically significant with On and Co girls.

S of Growth in nition. Growth ir. Cognition based on
posttest-pretest differences on ITPA ) showed tnat boys in the cognitive

class made a significantly greater gain than boys in the control
groups with and without nursery school experience. Boys in the motor
class and combined experimental group made significantly greater
gains than boys in the econtrol group with no schauol experience.

Boys in the auditory-language and visual classes did not gain sig-
nificantly compared with beys in “he ccntrel groups,

For ITPA L.Q., posttest-pretest growth, boys in motor and visual
classes and in the combined experimental group made significantly

greater gains than boys in the eontrol group with no achool experiencs.

Boys in auditory-language and cognitive classes did not gain signifi-
santly,
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was significant.

T Por PPYT 1,Q. postiesi-protest growth, none of the differencss

| Growth in copnition based on posttest-pretest differences for

[ girls in ITPA ki showed none of the differences was significant.

|

\ ’ For ITPA L.Q, growth differvnces, girls in the motor class made
\ a significantly greater gain tham girls in either control group.

‘ Girls in the auditory-language and cognitive classes, in the cambined
\- experimental group and in the control group with nursery school expe-
- rience, made greater gaina than girla with no school experience.

| Girls in the visual class made no significant gain.

i For PPVT 1.Q., girls in motor and visual classes and in the
~ combined experimental group made significantiy greater gains than
girls in either control group. Girls in auditory-languags and
cognitive classes did not gain significantly compared to girls in

|
|
‘* "] the controli groups.

When the two control groups were compared, boys with mursery
| school experience grew xore, but not significantly, than boys with
| no school experience. @!rls with nursery school experience grew
| significantly more on one test; girls with no school experience grew
: more on two tests, but not significantly, than girls who attended
nursery school.
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Figure D-S, Orowth in Cognition and Expression of Boys

In the Four Experimental Classes and in the Combined

Experimental Group Compared with Boys in the Control Groups
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Results of Growth i Expression.

ITP4 S, Vecal Encoding, was used as & mea:ure of expression as
shown in Figure D-7. Tables D-h, Part B, and L-5, Part B, provide
data on are, piretest and posttest mearn scores; prosttest-pretest growth,
pretest and posttest standard scores, and rosttesi-pretest standard
score differerces serarately for boys anc girls. The dats are given
for each experimental ciass (Em, Ea, Ev, Ec), for the combined experi-
mental group (E), and for the control groups (Cn and Co)e Fipures
D-% and D-6 referred to previously show the data graphically.

Measurement o1 Lomression

ITPA S5 - Vocal Encoding

Fi D-7. Dependernt Variable
Showing Significant Growth
Differences in Expression

Crowtl. in Expression for Boys. ITPA 5, Vocal Encoding, data
gives posttest-pretest growth in raw score (re.s.). In order of great-
est growth, boys in the experimental classes were: Ea boys 6e52 TeSe,
EV boys S5¢82 rese, Ec boys Le91l r.=., and Em boys 2.18 r.s. Among the
three groups, E boys gained 5.00 r.s., Cn boys gained 3.13 res., and
Co boys gained 1.69 r,s. Two scores, Ea and E, were statistically
gignificant with Cn and Co boys; two scores, Ev and Ec boys, were
statietically significai:t with Co boyse.

Growth in Expression for Girls, ITPA 5 dat« for girls in experi-
mental classes in order of greatest growth were: Ec girls 6.C7 r.s.,
Ev girls 5.90 rsce, Em girls 5,70 ro.8., Ea girls 5,46 re.s. Among
the three groups E girls gzained 5,80 rese, Cn girls gained 2,02 rese.,
znd Co girls gained 1422 r.ze All five scores for experimental girls
(Em, Ea, %v, Ec, E) were statistically significant with Cn and Co
gir] Se

Surmary of Growth in Expressicn. The resulis based on posttest-
pretest growth of beys in expression showed that the auditory-]anguage
class and the c¢ ined experimental group mads significantly greater
gains than boys in the control groups with and without nursery school.
Boys in the visual and cognitive classes made significantly greater
gaine than boys in the control group with no school experience. 32oys
in the moter class did not gain signifieantly compared with boys in
the control grcupse
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The posttest-pretest growth of girls in expression showed all
four classes and the combined experimental group made significantly
greater gains than both control groups.

When the two control groups were compared, the group which had
attended nursery school made more gain, although the difference was
not statistically significant for either boys or girls,

Resulis of Growth in Skills in Aress
Not Specii‘ical];_?rogramd.

In additiorn o the measurements showing growth already reported
in this appendix, results of the tests iisted in Figure D-8 ~1so
pointed up gains made by specific groups. However, the growth was
in an area not specifically programmed.

OTHER TESTS SHOWING SIG CANT GROWTH
Developmental
Boys Girls Skilis Area
Totsl Motor
Motor
ITPA 6 ITPA 6
ITPA 1 Auditoxy
Beery
ITFA 2 Visual
ITPA 9 Cognitive

D-8, Dependent Variavies Showing
i icant Growth in Areas
Hot Specifically Programmed

Pabicz D-B and D-9 (Parts A-F) provide data en age, pretest and
posttest mean scores, posttest-pretesy growth, pretest and postiest
standard scores and posttest-pretest standard score differences sep-
arately for boys and girls. Data are given for each experimental class
(Rm, Ea, Ev, Ec)}, and for the three groups (£, n, Co). Only the
claszes not prozramed for the skill in question and the contrel groups
for which differences were statistically significant in each instance
(underlined in Tables D-8 and D-9) are reported. Tables D6 and D=7
show the level of significance of the growth differences.
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Table D-6., Significance of Growth Differences for Boys in
Developmentai Skills Areas not Specifically Programmed

One-sided
t-Test
Class/Group Cn Co
A, ITPA 6 - MCT(R ENCODING
Ec - Cognitive Class > 01 |=>.C05
E - Combined Experimental Group —,05 |=>,025
n - Control Group with Nursery School ns

Tatle D-7. Significance of Growth Differences for Girls in
Developmental Skills Areas not Specifically Programmed

One-sided
t-Test

Class/Group

Co

A. TOTAL MOTOR TEST

Em - Motor Ciass ~ ,005|>>,005
Ev - Visual Class ns |=.025
E - Combined Experimental Group ns |=>.005
Cn - Control Group with Nursery School ns
B. ITPA 6 -~ MOTOR ENGODING

E¢c - Cognitive Ciass >.35 [>,005
E = Combined Experimentsl Group ns ;>~O25*
Cn - Control Group with Nursery Schocl l ns

----un---------m---m----—-‘—a-—-—.

%3ipnificant only when somputing each class separately (%, Ea,

Ev, Ec; with groups, E, Cn, Co.
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Table D-7. (continued)

One-sided

t-Test
Class/Group “n Co
C. ITPA 1 - AUDITORY DECODING
Em - Motor Class =>+05 |=.005
E - Comtined Experimental Group ns |=,.005
Cn = Control Group with MNursery School ns
D. BEERY-BUKTENICA DEVELOPMENTAL ¥ORF. SEQUENCE
Em - Motor Class ns {=>>.025
Ev - Visual Class .01 |>.005
E Combined Experimental Group >,C5 |=».C05
Cn - Control Group with Nursery School ns
E. ITPA 2 - VISUAL DECODING
Ec - Cognitive Class = ,005|>.01.
E Combined Experimental Group ns ns
Cn - Control Group with Nursery School ns
Fo ITPA 9 - VISUAL MOTOR SECUENCING

Em - Motor Class =».025{>.C1
Ea - Auditory-Language Class =>.05 |>>.025
E - Combined Experimental Group ns |=.00*
Cn - Control Group with Mursery School ns

*Significant only when computing each class separately (Em, Ea,
Ev, E¢) with groups E. Cn, Co,
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Table D-8. Dependent Variable for Boys Showing
Growth in an Area not Specifically Programmed
Post-Pre
Pratest Posttest- o # | Standard
Class/ Mean Mean Pretest |_ovandard Score Score
Group Age |Pretest|Posttest| Growth |Pretest PosttebtgF&fference
ITPA 6 - MOTOR ENCODING
Motor (Eﬂl) h"h 10,00 12091 2091 "ot‘JB 032 + 075
Auditory (Ea) L=5 10.33 13,67 3.33 -.35 o52 + .87
Visual (Ev) L-5 | 11.18 | 14,18 3.00 -.15 56 + .81
: Cognitive {Ec) U=7 | 11.55 | 16.91 5.36 -.06 1.39 +1.45
Experimertal (E) | L-5 | 10,76 | 1h4.L0 56l -e25 .12 +. 97
Control (Cn) L-6 | 11.09 | 12,72 1.63 -e17 27 + Wb
Control (Co) L=5 ]10.91 | 12.63 1.72 =21 .2k + L5
¥SeS.~Deviation of the Standard Score from the age norm-
D-20
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Table D-9. Dependent Variables for Girls Showingz
Growth in Areas not Specifically Programmed

Post-"re
Pretest . Posttest~ e | Standdard
Class/ Mean Hean Pretest Standard Score Score
roup Age |Pretest Posttest | Crowth |Pretest|Posttest P&fference
A. TOTA! MOTICR
Motor (Em) L-2 11,9C 25,80 | 13.,9C -s3C J£8 + 498
Auditory (Ea) L-7 | 20,73 | 27.0C 6.7 «C7 59 + .02
Visual (Ev) =6 20.8C 29,00 8.2C 08 Sk + 86
Cognitive (Ec) L=6 | 20,64 | 2L.79 Lelly .05 L + .21
Experimental (E) | k-5 | 18,76 | 26.L9 7673 -.1} ‘053 + J67
Control (Cn) L=7 17.88 23,59 Yo7l - Ll =16 + o,
Controcl {Co) L6 19,62 23,91 Lo 09 -o(9 W12 + .21
B, ITPA 6 - MOTOR ENCODING
Motor (Em) )j=2 8,EC 11.k0 2,80 -el? -elC + .12
Auditory (Ea) =7 | 12,46 | 13.51 1.L6 "o15 59 + Ll
Visual (Ev) =6 | 12,00 | 13,80 1.80 Ok 56 + .52
Cognitive (Ec) -6 9.71 14,21 eSO -.20 7 +1,17
Experimentl (E) L=5 | 10,64 | 13.L2 2478 - 28 oLi5 v 073
Control {Cn) L=7 | 10.,L9 | 12,73 242} -3 W27 + 458
Control (Co) =6 11.5€ 12,17 21 -,C6 o2C + 26
C. ITPA 1 - AUDITORY DECCDING
Motor (E’ﬂ) ,.l"'2 13.00 21.00 \,.JO ozh 1.27 +1003
Auditory (Ea) =7 15.18 19,91 Lie72 W2l i i 410
Visual (Ev) L-6 18.¢50C 20,80 2,20 L3 05?2 ~ o2l
Cognitive (Ec) L=6 1923 2L 21 1629 1.08 1620 + ,12
Experimental (E) lj=C 16.91 21,69 k.78 .55 «T0 + .18
control (Cn) =7 16.76 20.L2 3,66 .53 oLl - .09
Contral (Co) Lh-6 | 17.71 | 15.06 1.25 L9 W17 - .C2
R L U SN SUURIPIUNIN SR SN S

SeS.-Teviation of the Standard Score from the aye norm.
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(continued)

Post--Pre
Pretest - dax:
Group Age (Pretest |Postitest Growth [Pretest Fosttest ’fferengi
D, BFERY-RUKTENICA DEVEL.OFMENTAL FORM SEQUENCE
, ]
Motor (Em) L2 46£0 7470 3,10 -, 37 37 + o Th
Auditory (Ea) L7 $.6L TeS1 2.27 -9 -e25 + o3k
Visual (Ev) L6 5.60 9,90 11,10 -27 o9 +1,06
Cognitive (Ec?} L-6 6.6L 9.36 2.7 07 Lo + .39
Fxperimental (E)| 1u~S 5.76 B T6 3400 -2 .21 + 47
Control (Cn) =7 51 Te59 2.C7 =66 -.8 + .18
Control (Co) L-€ 5.91 T.56 1.65 -e32 -e29 + oC3
i
E. ITPA 2 - VISUAL DECODING
Movor (Em) L=2 $.1C 1 10,20 1,20 L3 19 + .C6
Auditory (Ea) L=7 | 10,27 | 11l.kLé 1.18 L8 27 - W21
Visual (Ev} heb 7.00 | 12.00 5,00 =2k 39 + .63
Cognitive (Ec) -6 112,21 | 1%.50 | -l.71 o902 .05 - 87
Suvperimental (%)} L<5 9,89 | 11.02 1.13 L0 .16 - o2k
Control (Cn) -7 8.83 | 10,90 2,07 .16 o1l - o2
Control (Co) ly=6 9.C% 11.38 1.53 «39 25 - o1l
F. ITPA 9 - JISUAL-MOTOR SEQUENCING
Motor (Em) 1= I £.8C | 11,70 5.90 .08 .85 + W71
Aaditory (Ea} b7 ! 7.27 i 11.55 4e27 0. 33 -oCh + 29
Visual (ov) L= § g0 | 12,20 3,70 03 .16 + .13
Cognitive (Ec) 4-6 10,50 | 11.b3 052 o -o07 - »60
Experimental (E) 1i=5 8.2 | 1i.T1 347 -.07 00 + 407
Control (Cr) b= 8.32 | 10.56 2.2l -.C5 e 30 - .25
Control (Co) b6 9,12 | 10.9%L 1.82 .16 «e2l - «37

®g.9,-Deviation of the Standard Score from the age norm.
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Growth for in Areas Net Specifically Programmed. ITPA 6,
¥otor Incoding, peo%?eaizprefelf gEE%EE In raw acors (r.s.) showed

Ec boys gained 5.36 r.s. compared with the Co boys' gain of 1,72 rese,

and Cn boys' gain of 1.63 r.s. Corresponding standard score (s.8.)
‘lifferences were: Ec +1.L5 3.8., Co +.4S 3.8., and Cn +.ith 8.3,

Growth for Girls in Areas Not Speoificaliy Programmed. Total
moto: posttest-pretest growth in vaw score (r.s.) showed a gain for
3v gir.s of 8,20 res. oompared with a guin for Cn girls of 5,71 re.s.
and Co ¢irls of 4409 res. Corresponding standard score (s.s,) dif-
ferences wocer Ev +,86 se3., (n 4,26 5.8,, and Co +.21 s.s. (As
reported on page D-9, Bm girls made the greatest gain, 13,90 r.s.

B

and +,98 8.3,

IT?PA 6, Moto> Enooding, growtk in rsw score showsd that Ec girls
gained Lo50 ro8, conpared with » gain for Cn girls of 2.2k r.s. and
Co girls of 91 r.3. Cerresvonding stundard score 4ifforences wers:
Ec +1.17 884y On +458 wi3., and ¢ +.26 s.s,

ITPA 1, Avditory Decoding, growth in raw score showed thaet Em
giris gained 5,00 r.s. compar<d with a gain for Cn girls of 3.66 r.s.
and Co girls of 1.35 ®e8s Corvesponding standard score differences
were: Em +1,03 8484y Cnt ~o09 8¢5.. and Co =52 8,8,

Beery-Buktenica Develcpmental Form Sequence growth in raw score
showed Em girls gained 3,10 r.s, compar~d with a gain for Co giris
of 1465 reso Corresponding standard scorc differences were: Em
*oTh 508 and Co +.03 3.3, (As repartes on cage D=9, Ev girls made
the greatest gain, 4,10 r.s. and +1.06 s.s.s

ITPA 2, Visual Decoding, grovih in raw soore showed Ec pirls
an exception with a loss of ~1.71 r.sz. compared with gains for Cn

girls of 2,07 res. and Co girls of 1.53 r.s. Corrssponding standard
score differences weret Ec =87 a,8., Cn -,C2 Se8ey 4nd J0 -, 3.8,

ITPA 9, Visual-Metor Sequeaciny, zrowth in raw score shouved
En girls gained 5,90 res. and Ba gicls gained 4.27 r.s. compare:
with gainc for Cn girls of 2.2k r.s. and Co girls of 1,52 r.s,
Correspondi..¢ standard score differsnces were: En *o 77 8e8sy Ea +,039
8e3ey Cn -.25 3080’ end Co -03? Be8e

Sw of Groiwth in Areas Other than those S cifically Pro-
gramnmed, e ocnly experimen sub-group of boys snowing significant
growth in an area other than that specifically programmed were the

boys ir the cogni‘ive class wh¢ maede a significant gain in the motor
Ared,
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Experimental girls jao the metor class showed significent growth
in three additional developmental skills areas (auditory, visual,
and cognitive).

Experimental girls in the auditory-language class showed sig-
nL’.’icu)xt growtn in one additional developrental skills area (cog~
nitive).

Experimental. girls in the visual class showed sigrificant growth
in one additional developmental skills area (motor).

Experimenial girls in the cegnitive class showed sigificant
growth in one additioral dsvelopmental skills area (moter), but a
significant loss in one devalopmentsl skilis area (visual).

®~G¢G~-0-0

‘e data gives partial suppert to the hypothesis thai prekinder-
garten childrsn vho sre prvvided with a personalized program based
on individual assessment will show greater growth in the ares of
specific progrumming as well as in the sognitive proeess and the
expressive rrocess coempared with children not participating in a
devel.opmentel skills program.
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APPENDIX E

DESCRIPTICN OF TESTS USED IN THE INDIVIDUAL
ASSESSMENT OF CHILDREN

The experimental prekindergarten dssign was based on & modifica-
tion of Osgood's model (12,13) fer developing intellectual abilities,
Pigure E-1, The model jdentifies three operations (reception, cogni-
tion, expression) necessary in intellectual growth. Operaticns are
approached through the acquisition of five major developmental skills
(motor, auditory, visual, cognition, and verbal), cach interrelated
and ranging from low to high meaning level. In the model, the arrows
indicate that growth in developmental silils varies with individual
children and does not necessarily follow a continuum.

LEVEL;L— OPERATIONS
Reception Cegnition Expression
High g
Meaning A A A A A A
/"\ . i
l |
r : i .
Low .
Meaning v,V vV % %
Auditory | Visual |Auditery- Visual- | Verbal ~  Motor
| Verbal Motor ;
_ | | X
DEVELOPMENTAL SKILLS

Figure E-1, Model for Develcping Intellectual Abilities

T™e tests used for individual assessment of developmental skills
upen which personalixed pregrams were provided to accemmodate ideii-
tified ¢trengths and weaknesses are deseribed in Tsble E~-1. The tesis
which inelude the 17 dependent variables used in the prekindergarten
etudies are briefly desevibed together with the major developmental
a'411s area they are designed to measure (A-auditory, V-visual,
GC-socnitive, L-language, and Ii-motor).

E-1
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Table E-1, Description of Tests and the
Major Skills Arsa Measured

DESCRIPTION OF ASSZISSMENT TESTS

Major
Davelopmental
Skills Area

viec L

Beery-Buktenica Develormental Forms Sequence. The

perception of and ability to veproduce simple
geometric forms,

ITPA DECODING TESTS. Understanding the meaning of

word~ and symbols.

Test 1. Auditory Decoding. The ability to oompre-
hend the spoken word.

Examplet Do airplanes fly? Yes, No
Do bicycles drink? TYes, No

Test 2. Visual Decoding, The ability to compre-
hend pictures.

Example: Picture of Shoe - Find another
(different) shoe.

ITPL ASSOCIATION TESTS. Relating visual or auditory
gymbols (ideas) in meaningful ways.

Test 3. Auvdltory-Voosl Association. The ability
to relate spoken words in a meaningful way.

Example: I «it on chair - I sleep on .

Coffee is bitter - Sugar is ~ .

Test Lo Visual-Motor Asscciation., Ths ability to
relate meaningfully visual aymbels,.

Exsmple: Sock gees with shos, cup goes with spoon.

ITFA ENCODING TESTS, Putting ideas into words and
gestures.

Test 5. Vocal Engoding, The ability to express
ideas in spoken words.

Example: Tell all about a - = - Ball,. chalk,
bloeck, celluloid.
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Table E-1. (ooniinued)

DESCRIPTION OF ASSESSMENT TESTS

Ma jor
Developmental
Skills Area

\

C

LM

iE

ITPA ENCODING TESTS. (continued)

Test 6. Motor Encoding. The ability to express
one's ideas in gestures.

Example: Gun - point, pull trigger.
Telsphone - dial, put tc ear.

TTPA AUTOMATIC TuSTS. Handling syatactical and
“=Inflectional aspects of language without conscious
effort.

Test 7. Auditory-Vocal Automatic Test. The ability
to anticipate what will be said based on what
has already been said,

Example: Here is a bed, here are two beds.

ITPA SEQUENCING TESTS. Reproduelig a saquence of
symbols,

Test 8. Auditoary-Vocal Sequencing. The ability
to repeat a sequence of symbols previously heard.

Fxample: Repeating 2 to 8 digits.

Test 9. Visual-Motor Sequensing. The ability to
reproduce a saanence of symbols previously saen.

Examples /\ ®) O sto.

TOTAL ITPA L.Q. Compusite Socre. Derived from
chronoiogical age and total standard score.

Gross Motor Tests. Body balance and control

Hopping-Right Foot. Seven times
Hopping-Left Foot. Seven tines

Skippin
Fotal Motor Skill. Includes hopping, skipping and
the three items bslow.
Walking a 2 x I board forward and backward.
Sohiider Teste = = arms gxtended forward at
shoulder hsight, eyes closed.

el 5.4
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Table E-1. (continued)

Msjor
Developmental
DESCRIPTION OF ASSESSMENT TFESTS Skille Area
a Vvi]n L
Peabody Picture Vocatulary Test, I.Q. X

Three-Dimervional Auditory Disorimination Tesgi*
Using to, objectss

Example: This is a mouses this is a house. Give m+
the house. X

*Devised locally.




