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ABSTRACT ,»
The third year of a field test of the Individually

Prescribed Instruction (IPI) program in two inner-city elementary
schools is reported. The results of the Stanford Achievement Tests ;
administered to IPI and Control -children in grades two, four, and six
showed that IFI students scored higher on cne out of three-subtests
at grade four, on two out of three at grade six, and ncne out of two
at grade two, Results of longitudinal analyses provide no evidence of
IPI superiorjity in mathematics achievement over three years of

' operation. Cross-sectional analyses provided some evidence cf a
gradual rise in achievement levels at certain grade levels. Also
briefly discussed in the document are financing, staff training
program, and school organization. (DT) ‘
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I.

INDIVIDUALLY PRESCRIBED IﬁSTﬁUGTIOX PROGRAY
{(Hathenatics)

INTRODUCTTION- i

A.

v

Needs and Rationale

From among the new instructional methodologics emerging

from rescarch in cducation, the Cleveland Public Schools sclected

the Individually Prescribed Instruction (iPI) approach for experi-

3

nental trials in teaching nmathenatics in two Title I elcmcntéry
schiools, Implenmentation of tlhic program began in thé fall of 1969
and has continucd through the i§71-72.school year, This report

is the cvaluation of the taird year of progran operation,

The IPI technique is being instalied in schoo! -systens

-

across thc nation by, Research for Better Schiools (RBS), a federally
funded regional education laboratory, IPI is designed-to provide
a program of study in rath that is individually tailorecd for each

student on cach day. The progran has six clenents that distinguish
. -

it from conventional school procecdurcs. They are:

. Detailed specifications of cducational objectives.

. Organization of ncthods and materials to attain
these objcctives, -

. Careful determination of each pupil’s present
compctence in a given subject,

. Individual daily evaluation and guidance of cach
pupil

. Provision of frecsuent monitoring of student per-
formance 1n oruer te inform bora the nupil and
the teacher of progress toward an objective.

. Continual cvaluation and strengthening of the
curriculum and instructional procedurecs.,

1, Objcctives
Generally, this progran secks to implement a new

instructional process in mathematics for Grades 1-6. The




B,

objectives Foll into two Lroad categories: (1) process

objectives rejared to the implementation of the progran in .

- -

the target schools, and (2) product obiectives rclated to

¢hie expected results of the successful implenmentation of the

prozaranm,

a. Process Objcctives

(1) To ifistruct taxrget school staff during the sumner of
1972 3in individuniizing reading and spcelling instruction
by means of a triaining program in Individually Pre-

- -scribed Instruction designed and conducted by Rescarch
for ietter Schools, ’

(2) To provide an individualized program of mathematics
study for each pupil cnrolled at the target schools by
implencntation of the Individually Prescribed Instruction
Program according to the format specificd by Research
for Better Schbols,

b, Product Objective

(1) To incrcase the level of achievement of pupils in-

: mathenatics significantly beyvond the level deronstrated
by pupils in two Control schools as nicasurcd by tic
pre-post adninistration of standardized mathematics
achievenent tests,

liistorical Backercund -

fhe IPI system was developed by the Learning Rescarch
and Development. Center of tlic University of Pittsburg. and is
being ficld tested in school systems across tie country by

Research for Better Schiools. The introduction of the IPT program -

—

into the Cleveland Public Schools grew out of visits by repre-

’

sentatives of the Department of Mathematics and the Division of

-

Research and Developrent to other school systems vhere IPI pro-
grans verc in operation, Training of the principals of the
target schools took place in April, 1669 and of the tecaching

staff in Junc and July, 1969, Implenentation of the program in

the Cleveland Public Schools began in Scptember, 1969,
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The evaluation of Yeoaxs @ and 2 of program operation

resulted in the following findings:

1.

wn
.

A1l staff trainine was conducted as proposcd and uccording
to the fornat established by RBS,

A toan of neutral observers rated the program operation as
well-organized and inplerented. Suggestions werce nade for

a greater gquantity and variety of fanipulative swmterials for

use in instruction and for grcater variety in downtine -
azssignments., :

An independent cvalvation conducted by RBS “in Year 1
indicated that both schools showed s hich degree of ac-
curacy -in correctly following the IP1 procedurcs.

Comparison of the performance on standardized achicvement .
tests showed the following: ’

In Year 1 the children in IPI schools performéd siwnificantly
bhetter than children in Contreol schools on one out of thrce
subtests at Grade 5. At Grades 1 and 3 the children in-

Control schools performed Letter than children in IPT schools

to a degrce that reached or approached statistical significance

on all aritimctic subtests :

In Year 2 the childrarat IPI schools performed significuntly
better than children in.Control schools on the onc standardize:l
arithnetic test adninistered at Grade 1, At Grade 3 children
in Control schools scored significantiy higher on onc of the
tro tests adpinistered. At Grade 5 Control children scored
significantly higher on onc out of three tests adninistered.

Longitudinal analyses comparing children who had been in the
IPI or Control schools for the two full yesrs of operation
shoved only onc significant difference in math performance on
standardized tests. Fifth graders who iiad been in Control
schools for two vears scorcd sigrificantly higher than IP]
children on the Computations subtest.

Cross scctional analyses of changes in performance at given

grade levels across time indicated that the IPI Program had -
Jittle c¢ffcct on performance levels over tvwo years of -
operation, ’




- = C. Sumary of Prorram Onerations in Year 3

T e e 1, Participants ) —~

In Year 3 the IPT Program onerated in the same tvo ‘.
elenentary schools as in Years 1 and 2, Parkwood and Stephen
E. Hlowe. All students in Grades 1-6 reccived the services

of the progran. Parkwood served 437 pupils and Howe served

_— N -~

446 for a total of £83 ciildyen recriving rroject services,
During the first ycar of program operation (1969-70)
. approximately $137,210 was spent on the TPI Program in addition

to General Fuad expenditures in the two schools served. By

—

Year 3 IPI expenditures had increased to approximately $185,641,
Per pupil expeaditure data are presented in Table 1.

Table 1

Per Pupil Expenditures fron TPI and General Funds
in Year 1, Year 2 and Vear 3

Per Puril Expenditure
. Gcncrfl
Proeran Yeur 1l Fund” Total

Year 1 $121 . §52* $173
] Year 2 $162 $56 ) s:18

21¢

-

Year 3 - :

o

564 $274

*Ceneral Fund expenditures for nati instruction arc bascd
n,

on an estinmated 12% of the total General Fund per pupil
expendi ture, .

The table shiows that over the coursce of three years the per
pupil expenditure from IPI funds increased 74%, general fund
expenditures increased by 23% and the total per pupil ex-

37

yenditures in the project schools increased by 53%, In Year
!

3 the addition of IPI funds to tie genceral funds normally spent .

Q I




on math instrociion increascd the por pupil cxpesditure-in

e i TH1S

the project sileols by 228,

Ouestions 1o be Anzwered hy Evajuation

The evalugtion of Year 3 of the 1PI Program wans uu-

aressed 16 four questions Lusca on thie ehjcctives of the

prograu:

o

Did the project staff complete the training program for IPI
(Process Objective 1)

iior vere tac 1PI schools erpanized for implenentation of the
progran? (Process Objective 2) T

_ ¥as the product objective related—to changes in achievenent
~ level attained? (Product Objective 1)

. - -
Bhat has been the inpact en achievenent levels in tath over
thace thrce ycars of operation of the propran?

-

™
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“11., HIGHLIGHTS OF FINDIXGS -

—r—

) A -
A, Summary of Findings
R . . 1. Evaluation fluestion 1: Pid the Project Staff Conplete the
T - Training Progran for IP1? -
. - FINDING: Staff training in IPI Reading and Spelling did not

- . take place becanse of a decision not to impleent  ° .
an IPI progran in these arcas. Staff new to the
IPI schools received training IPI Math., The process
objective rclated to staff training was considered
achieved,

2, Evaluation Ouestion 2: llow Were the IPI Schiools Oreanized
for Implerentation of tie Progran?

-

FINDING: The organization and procedures in tic IPI schools
were found to be essentially the same-as™in previous
years vhen a detailed analysis showed that the TPI
apprcach was being implemented according to
. specification, The process obicctive related to
- .implerentation of progran procedures was considercd
achicved,
a. All staff and materials for the program vere provided as
- . planned, although Stcphen liowe school reported difficulty
} - ) in getting orders for IPI materials corrcctly filled, -
B . Materials for the program were maintained in a centrally -
located materials center as proposed, -
B inmd . -
b, In both scinols the math classes were scheduled and
organized to permit the presence of the horeroom teacher,
a consultant tcacher and two aides. Somc classes had the’
- services of two consultant teachers. -

c. In both schools weclkly planning mectings weire held among
S teachers fron tiae same or adjacent grade levels,
d. In hoth schools prescription writing was donc during class
.- tine, bell tirme, or during free periods, Prescriptions
ot were uritten by both the homeroonm teachers and ‘the
- consultant tcachiers, The assipgnment and scheduling of
staff was such that prescriptions werce always ready by the
beginning of the math period,

e. The staff in both schools used little of the huigeted after-
- school in-service time, but used planning neetings and
regular faculty nectings to accomplish the sane goals.
- In Stephen lowe part of the in-scrvice time was used to
construct nmanuals of remedial or enrichment assigmments
for children to work on during the time their iPI vork-
. shects were being checked,

e, , /
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£, Both schools nade efforts to cducate pareants in the
operation of the IPI Program througlh PTA neetinas,
dc wnstrations, brochures and the use of a wpigue
report card. ; L

Evaluation Ouestion 3: ¥Was the Product Objective Telated to

Chanecs in Achicvoient Levels Attaine:d?

-
- -

FINDING: The achievement dbjective of IPI superiority over
Control schools in perforrance on standardized math
achicvenent tests was attained at one of the three
grade levels tested,

a,_ Product Objective: IPJ Superiority in Achicvenent in Hath

H

A surpary cf thc results of tie Stanford Achievenent
Tests acuinistered to 1P and Control chdldren in
Grades 2, 4 and 6 appears in Table A,

—

Table A

Summarv of Results of Achicvenent Testing in Year 3

SUPERIOR GROUP™ OX EACH MANTH SUSTEST

Grade Aritimetic Aritametic | Aritimetic
i

Conputations Concepts | Apniications

2 . ] . None None ———

4 Control -Control 18141

. 4.

Q
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IP1 chi.dren scored higher than. Control-children on one

out of tircc subtests at Grade 4, two out of three

subtests at Grade 6 and nonc out of two subtests at Grade

2. The prodict objective is consideved achicved at Grade

6. The performance in Year 3 is sorcuhat better than in tae
previcus yecar vhen IPI children scored higher on only onc
out of onc subtests administered at-onc of the three grade
levels tested, Lo

b. Progress in the IPI Continuun

A pre and post analysis of the percentage - -of children .
vorking at various 'skill levels in tihe IP1 continmm

. showed that children at different grade levels prosressed
throur? the continuum at approxinately tihe sane rate,

Evaluation (uestion 4: What has been the Impact on Achicvenent
Levels in ilath over the Three Years of Operstion of the Progyram?

FINDIRG: The results of Jongitudinal amalyses provide wo
evidence of IPI superiority in- math achicvement over




three years of operatioi,
provided sonc cvidence of
nent levels at certain gride levels,

a. Longitudinal Analysis

Samples of children uere selected who had been
in tiie IPT and Control schonls for the entirc threc years
of opcération of thc propram,
for differences in_achicvenent levels at #ic end of the

three years. Three samples of children verc tested:

. Grade 1-2 sample ~ Children cntered progran
in Grade 1, Year 2 and were compared in

Grade 2, Year 3. -

. Grade 2-3-4 sample
in Grade 2, Year 1

{ross secctionai analyscs
& gradual risc in achieve-

These children were conpared

- Children cntered proaran

and were compared in Grade

4, Year 3.

. Grade 4-5-6 sample
in Grade 4, Year 1
. 6, Year 3.

-,

By -
Table 8 shows a sumnjry of the results of the achieverment
comparisons made between IPI and Centrol children in the
longitudinal saiples.

Table B
Sunmary of Results of Longitudinzl Achievement Comparisors
Between IPI and Control Children

~ iwed Gr. 2-3-4
%

. - SUPERIOR_GROLP ON EACH *ATH SURTEST
Longitudinal Aritlnetic | Arithmetic} Arithnetic
Sample Comnputations | Concepts |Avplications .
Gr., 1.2 None tone ——— _
Control None None

Gr. 4-5-6 Control Control None - .
Of the threc ‘ongitudinal samples tested, none showed
any significa... differences in favor of IPI, These
results arc similar- to those in the previous year of
opecration, )

b. Cross Scctional Analysis

years at given grade level: in IPI schiools revealed the
following results:

- Childrea entered progran
and were comparcd in Grade

Analysis of the changes in performance lcvels across three

Q .
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o i

(13} Of the three srade leveis cxanincd (firades 3, 5 and

- 6) only at Grade 6 was there any cvidence indicating
a possible salutary cffect of the IP! Procran on
achicverent Jevels, At Grade 6, perfornance levels - — -
on thc Concepts and Applications. subtests appearcd
to e gradually risine in IPT schools in the face
of generally declining rerformance in othier schools.
In Grade 3, changes in performence in iPl sciiools
were generally paralleled by similar chances in R
) other schools, and in Grade 5 the performance in .

IPI schonls declined relative to other schools,

‘B, Implications: and Recomendations s

v ¢ Discussion of Results ] -

The results of the third vear of operation of the

IPI Prosram have shown that (as far as can be determined
£

—vwithout a detailed analysis of specific diagnostic and pre-

scription uriting procedures) tihce IPI Progrom-centinues to he

inplemented according to plan. The question tihat remains is

the cffectiveness of _tihe program in raising the math achicvenent
levels of the children served., The pre-post analysis of
progress through the skill levels within the IPI continuun -

-~ -showed that the children arc moving along the continuum, but

because of the lack of norms against which to coiparc their

progress, it is difficult to determine vhether they arc pro-

-

gressing at a “normal" rate. The cvaluator rust, therefore,

rcly on information from standardized achievement tests to

draw conclusions about the impact of the program on math

performance.
The achieverient data from the third year of operation

showed that the children in IP1 schools fared somewhat better

in‘comparisons with children in Control schools than they did

in previous ycars. The results, however, did not indicate a

strong impact, cxcept at Grade 6. Similarly, crdss scctional

[€)
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analyses of changes in performance levels at given grade

levels across the three years of operation showed little

evidence of improvement except at Grade ¢, Longitudinal

analyses of the performance of only those children who had
- ’ '
been in the program~continuouslfgfor two or threc yeciurs shoived

— no evidence at all of superior perfoxnance by IPI children.
. 14

As discussed in the evaluation report for Year 2 of
-operation, there are several possible reasons why a greater
- irmpact on achieverent has not been evident. The first

possibility is, of course, that the IPI approach simply does

.. -

-not work any better than the traditional nethods of math

- - -“- > C -
instructiopn. Other possibititics exist, however, It is

possilhile that the standardized achievenment results do not -

adequately reasurc what is taught in the IPI continuum, (a

b -

possibility that raises questions as to vhat if_tnﬂght in

- _ the IPI continuuin). One way of iﬂvestigating this thesis is
to analyze the sténdardiicd tests iten by iten to deternine
whether :hg questions reflect the skills and concepts covered
in IPI, The team of coﬁsultnnt teachers in Stcpﬁcn Hove -
school ua£ assigned this task, and their analysis of the

arithimetic subtests of thie Stanford Primary I, Stanford Prinary

- s

11, Stanford Internediate I and szgnfgrdhlntermediate Il

achicvement tests showed that an avc;aéé 6f 94% of the items

on these tests were covered in the IPI continuum, The range

of correspondence betweén the Stanford tests and the IPI ] -
A continuum was from Sé%’to 100% for nine arithrmetic subtests.
e It would appear that the standardized tests do neasure the

/ -
saric things that arce taught in the IPI continuum,

- 10 -
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1t is pessible, of course, even though the standardized
tests measure basically the sane skills as arc taught in IPI,
that the language of the tests is sufficiently diffcrcnt fron
the la;guage used in IPI to impair performance on the tests.,

For example, onc o " . the Stanford Intermediate I

Arithretic Copcepts makes use of the terms multiplier, multi-

plicand and minuend, but thesc terms arc not used at all in IPJ,

To investigate thisApoténtial problem, the consultant teachers o
in the IPI schools constructed achicvement tests dircctly from
the IPI materials, Tests~wef; constructed for Grades 3 and 5,
and items were sclected that, in the judgment of the IPI staff,
reflected thé instructional activitics in which all or most of
the pupils had participated. Since the test items reflected
what most of the children had been taughtrin the IPI continuun,
a mastery level performance was expected, It was anticipated
that cach item would be answered corrcct]y-hy at least 75%

of the children. The results showed, however, that no ndre
than 36% of the items on any of these tests wcre correctly
answered by 75% or more of the children. In fact no more than
57% of the items on any of the tests were correcctly answcre&
by more than 60% of the children. These results are not con-
élusivc, because these IPI tests are as yet in unrcfined form,
but they do suggest that lack of evidei:ce of improvement in
math achicvement may not be due to the use of standardized
tests,

Another possibility for explaining the ajparent lack

of progress in raising achicvement levels is that the IPI

ot -1 -




system teaches the méth skills that the Cleveland Scheols wants
taught, but.that it teaches them in a different scquence from
that normally followed, That is, by the time he lcaves
clementary schoglihg child in IPI may have covercd the samc
- concepts and skills_;s a'chiid not in IPI (hopefully with
gredter mastery), but at any given poiﬁt in time during their
elgmpntary’school carcers, they may be‘working on entirely
different skills. If this is the case, the only valid assess- -
ment of IPI possible is a longitudinal study in which achicve-
- : ment levels of IPI and‘Controlvchiidren are compared only after
the IPI children have spent all or moéﬁ'of their élemcntary
school ycars working in the IPI system, Onc prohblem with this
approach, however, is that the percentage of children remaining
_in the schools :ﬁgt long isvfelatively small. Less than one third '
of the chiidrén‘present in the IPI schools during Year 1 were
still in_the schools by the end of Year 3. Thercfore, the
whole question of whether the IPI Program might have an impact
on achievement if children participated for their entire
elementary school tenure may be academic.
Finally, despite the indications that the program
- quidelines have been faithfully followed by the IPI staff, over
the coursc of three years it is possible that deviations from
the precise testing and prescription criteria established by -
the progran's designers have Erept into the operatidn. If so,

these deviations may be reflected in lack of improvement in

math achievement, It was recommended in the evaluation rcport

e A .

1




- ] for Year 2 that apother evaluation of operations accuracy be

conducted by Rescarch for Better Schools, but that orgzanizatijon
has reported that they no longer perforn fhat service, Self-
nonitoring instruments have bc;n dbvélopcd, however, and their

. use in the Cleveland IFI schools may yield valuable information

| as to the accuracy with which the IPJ procedurés arc being
followed,

. - - : In the long run, the decision about the.futurc of the ‘ 7
IPI Progran will have to -balance program costs against ﬁroﬁram
benefits. Therc is some cvidence that achievement lcvels in

~ B
math in the IPI schools may be improving slightly at certain
grade le¢ ~ls., But is is also ciear that over the coﬁrsc of
thred years the cost of the progrﬁm has risen 74% to $210 per
.pupil. ‘The question becorics whethier the present or future

. gains in achievenent arc great cnoqgh to justify the expensc,
or whether more cfficient and less COStly‘aVCHUCS to the same
cnds can be found, -

At any ratc, the results of fieid tests of experimental
programs in the schools must be interpreted in light of the
nmber of influencces ovéé which the. evaluator has no control;
exﬁE;;mental frgatmcnt populations change, control bopu]ntions
change, samples may become ﬂiascd through non-random attrition,
A1l of these factors may causc changes in performance that have
nothing tc do with the experimental treatment under investiga-
tion. lLvaluation must, thereforc, takc a long and cautious view

.

of results and data must be cxawined over a period of several years

———

before administrators can state with sone degrce of confidence

that a given progran is or is not effective.

- 13 - ' | *
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- 2. Recomnendations

a., It is rccommended that the IPI Program be om tinued in
the same two schools in which it presently .perates fox
the next one or twe years until sufficient .ata are

. available for an accurate appraisal of long 1c¢rm progranm
» B effects. .
L b. It is rccommended that a decision on expansion of the
» IPI Program to othexr schools be deferred until the results

of a long term cvaluation are available,

c. It is recommended that the development and refinement of
achicvement tests constructed from the IPI materials
proceed, s

d. It is recommended that sclf-monitoring procedures be 7~
instituted in cach IPI school, using the instruments ‘
developed for this ptirpose by RBS. \

—————

- 14 «
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PROJECT DESCPIPTION

AC

B,

Particinan! Characteristics

Students in both Parkwood and Stephen I, lowe schools
have exhibited a pattern of increasing deficit in achievement .
in math as they progress fron Grade 1 through Grade 6, Before
the IPI Program was bepun, the average achicvement level in
math was over onc year bcloﬁ arade level norms by the end of
the sixth grade, Both schools are ?pqvcrty schools" with an
average of 42% of the children on public assistance, - Pupil
mobilgty ra%cs arc high, averaging 70% during the school year
1971-72, Table 2 shows the number of students served in the
proicct by grade level, (Sce Appendix A for a breakdown by
school), ’

Table 2

Nunber of Pupils Served by IPI Prograﬁ by Grade lcvel

ot

Grade Level Nunber of Children
EMR - ‘ 18 .
1 - 150
2 - 168
3 . - 147
4 - 127
5 -- - 117
6 - 156
Total 883

Project Operations (Program Plan)

1. Organizational Details and Activities

The basic plan for IPI is as follows:

a. The subjcct arca of mathematics is structured into a
hierarchical continuum of several hundred learning
objectives along which the student progresses at his
own pace. The objectives arce scquenced so that bhefore
a student begins to study a new mathematical process,
he has alrcady mastered those skills that are pre-
requisite to learning the new process. Thirteen arcus
of mathematics arc covered:

- 15 =
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b.

C.

d.

C.

Nimeration

Place Valuc

Addition

Subtraction
Multiplication

Division

Combination of Processes
Fractions

Moncy

Tine

Systens of beasurcement -
Geontetry

Special Topics

Fach of thesc areas is divided into skill levels A through
G, cach skill level involving pTO?TCQSLVClV more complex
processes.,

Placement tests arc piven when a child enters the progran to
determine his strengths and weaknesses and to deternine at

what level hic will begin working in each arca of math, At

the berinning of cuch unit a pre-test is given to identify
weaknesses in that unit, and then the child begins work in

the Standard Tcaching Sequence (STS) leading hin throuph the
pre-determined scquence of obicctives. Curriculun Erbedded

Tests (CETs) arc given as part of the STS and serve to test ~
skill uastery within a unit, At the completion of a unit,

a post test is given to confirm mastery of the entire unit,

The teacher, on the basis of the test information, writcs
learning prescriptions for each child, detailine his work
assignments, These may most often include assignments in

“the STS but may also include teacher constructed worksheets, a

textbook assignments, manipulatives, ctc. All learning

. materials are kept in a centrally located naterial center

staffed by aides.

A folder is maintained on cach child containing his
prescriptions, current work assipgnment and his record of
progress. At the beginning of cach class, the child takes

his folder, rcads his prescription for the day, and procceds
to the materials center to get the numbered workshects
dealing with his objcctives for the day. Or, he may continue
working on the previous day's prescription. Most assignments.
consist of the child wor]1ng alone on his individual assign-
ment, but the teacher nay also prescribe individual tutoring,
small group work or large group work.

As a pupil completes scctions of his work assignment he,
‘ .

turns them in to a teacher aide who checks and returns

them. The period during which a pupil's workshegts arc

- 16 -
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being checked is called "downtime”. After his worl:
has been checked, the pupil either asks For a new
prescrintion fron tie teaches or asks the teacher
for assistance, Pupiis reauest new prescriptions or
assistance from tie teacher by displaying a red

flag on tiheir desk.

f. Tue maintenance of tie-materials center and all
checking of papers are the province of aides,
freeing the teacher for teaching, cvaluation, diagnosis,
and prescription writing, Floating tcachers without
homeroon resyponsibilities are provided to increase the
mizber of professional staff working directly with the
children,

Staffing

The program plans called for tic addition of several
staff to cach project school in order to implcmcpt the IPI
procedures. Incluied were ten consultant teachers rhosc
rcéponsibilitics vere to work with the horeroom tcachers in
preparing prescriptions and in diagnosing and cvaluating
student progress. Consultant teachers were also to be re-
sponsi»le for supervising the teacher aides., Eighteen fcachcr
aides were proposed to handle clerical work involved in cor--
recting students' worksheets, to maintain the IP1 naterials
center, and to maintain proicct records and individual student
files,

In-Service Training

Program plans provided 30 hours of in-service train-
ing in the IPI math technique for teachers and ajdes new to
the project schools, In addition, the entire staff of onc 1PI
school was to reccive 50 liours of training during the summer
of 1972 for implementation of an IPI Reading and Spelling

progran, -

- 17 -
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$ix after sciiool inservice ncetings for 111 staff
vere plamed for review of curriculun changes planned by RBS
and for the development of IPI-related instructional materials.

~

Parent Involvcinent

sccause of tie emphasis in IPJ upbn the nmastery of
behavioral objectives within a math continuum rather than the
traditional marking systeis, conmunicutionlgith the parents ahout
the program was considered important by program plinners. Plans
for increasing parcnt understanding of the program included
parent mectings, classroom demonstrations and displays, a unique

report card system, and packets of literaturc describing the

prograr,

EVALUATION

Evaluation activities during Year 3 focused primarily on assess-

nment  of the prodict objective related to acaicvement levels. Although

data related to success in achieving the process objectives were col-

lected, the swooth implenentatios of procedures during Years 1 and 2

suggested that less emphasis on assessment of implementation was

reauired,

A.

Basic Design

The evaluation design cmployed cithier a status description

or a cross-nested experimental-control model, depending on the

naturc of the objectives under considers-ion, The status des-

cription was built en the results of interviews with project

personncl and tie examination of school aad project records, For
experimental-control comparisons, two Control schools (tiough and

iiazeldell) were selected to match the I%{ scheols as closecly as

-
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possitle on percentage of students on publ.c assistance, at-

tendance, nobility, achicvenent levels, intelligence levels, and

racial composition., These Control schiools received the services

of other Title I and DPPF projects. Appendix i lists the

characteristics on which the IP1 and Control schoels were orisinal--
.

ly matcihed and shows the degree of ratching attained,

Presentation of Findings

The evaauntéﬁﬁﬁp¥oecdurcs ¥ere ad&ressed;xo four basic
questions about project oy~ratiens and resvlts, and the findings
will be organized in the same way. Each basic evaluation question
vill be péspd, followed by an examination of the data coilected on
the objectives that are pertinent to that evaluation qycsrion.
Included vhere necessary will be a description of ‘instrumentation

and data collection procedures.

DID THE PROJECT STAFF COMPLETE ‘IHE TRAINIKRG PROGRAIY FOR IPI?

EVALUNTTOM OHESTION 1

ERIC

Aruitoxt provided by Eic:

1. Data Collecction

___ Dbata rclated to Evaluation Question 1 were collected
through intervicws with the principals of the project schools,
2, Process Objective 1: Staff Training in IPT Reading and

Spelling
Y-

Thcloripinal program plans for Yecar 3 included train-
ing the staff of one of the IPI schools in IP( techniques {or
.rcading and spelling with the aim of implementing a reading
and spelling program in the fail of 1972, lowcver, tiese

plans were nostponed after the evaluation of Year 2 indicated



that a more conplete investigation of the IPT math proeras
would be required for a decisjon on the cffectiveness of the
IP1 approach in general. Thercefore the training in IPI Reading
“and Spelling did not take place,

3, Staff Retraining in IPI Math

Staff turnover and additions required the training
of scveral new teachers and aides in the IPT technique, fn
both'SChOOIS, five full-day training sessions for new staff
wére conducted during the week before school. In Stephen Howe
- i
school, where both tcachers and aides werc in nced of “training,
the sessions were conducted by tie consultant teachers. In
- Park&ood, whiere orly onc aide was in need of traiming, the
- sessions were conducted by the head teacher aide.
The teachers gcrc:traincd using a tcacher-training
- o ’ . curriculum devised by RBS, Materials included behavioral
objectives, sclf instructional materials, and recommended learn-
ing settings. Training activities included concept building
related to -IPI, an analysis and application of the concepts to ., ~——
iP1, practice in using IPI skills and materials as routinc
- exercises, and discussion designed to provide anuhpportunity
for clarification and cxpression of reaction to IPJ. The
Bt traiﬁingygessions were designed to cquip the teacher to
conceptualize a model of IPI as a basis for instructional

decision making and to plan and conduct IPI in the classroom,

Process Objective 1 is considered achieved,

- 20 -
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WRSTIN 2

EVALUATION

HOW WERE ThE IP1 SCHODLS ORGANTZED FOR
BPLEMENTATION OF 1LE PROGPAN?

Bata Collection

Data related to Evaluation Ouestion 2 were collected
of the preject scheols

1.
vith the principal
To Provide an Indiv:dualized Proeram of
Procedinres

througl, intervies
117

2, jective
ath Instruction tarousn Lnplencntation ot

Process Objective 2:
airtained a materials center

reauired by the

a., Materials
Both 1IP1 school
. where testing and prescripticon material
prograi were stocled.  The naterials centers were under
tiic continuous supervisicn of a teacher aide. At'Stcphcn

s gl 4 .

Powe consideral:le diffi:ulty was reported in keeping tie
1teri:

Peae L

naterials center stocled with the nceded JP1 materials,
anterinls
opounded

e difficulty lay 1ia orders for materials being slowly
The problenm was ¢

and incorrectly filted by RS,
riculum materials instituted by RBS

/

/

/ by changes in the cur

}

/ These changes recuired wholesale replacament of large
volumns of ST6 l.ooklets.

Five consultant teichers without noncroom as-
an increase of

{

/

; b, Staff

signnents were assigned to cach school,
These teachers worked ex-

1

school over Year 2,
rotating anong classroons

one per s
clusively o the arca of IPJ
houeroom teachers in cvaluation, diagnosis and

to help tie
prescripcion writing during the IPI math periods.

E lC._
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d,

Both schiools were also assigned teacher ajdes for
work exclusively in the IP] Program, Parkwoeod received the
services of cight aides and Stephen love vas assigned ten,

The aides were responsible for all record keepinw, distribution
and maintenance of materizls and supplies, tic operation of

the materizls center, and scoring the students' vorksheets.

Organization and Scheduling

In both schools tic lack of reading skills hindered
the inp}encnxation.of the program with children in Grade 1.
In Stephen liowe an intensive reading vocabulary .program gearcd
specifically toward the language used in the IPJ materials was
eld during the first week of schiool, This vocabulary prosran
made it possible for Grade 1 children to begin work in the TP
“continuun in Septerber., In Parkwood, Grade 1 children began
vorking in 1PI in January.
In both schools the schcdu]inﬁ.was a>ranged so that
each math class had the services of the horeroom teacher, a
consultant teacher and two aides. Jn both schools sone classcs
" had the services of two comsultant teachers. In Stephen loxe
tro consultant teachers worked in each classroor in Grades 1 and
' 2. In Parkvcod two consultant t;nchcrs worked in the largest
classcs, irrcgp;ctlvc of grade level,
Planning
In both schools IPI meetings among homeroom tcachers
were held regularly once a week to discuss problems, share
idecas, plan downtime work, review progress, and sclect children
tith similar problems for small group instruction. In both

schools the neetings involved teachers from the same or

adjacent grade levels.,
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In both schwols the planning recting day for the
teachers was Yseripar dav” for the children, Viile the hone-
roon teachers met, their classes were covered by the consultant
teachers viio conducted seriinars to‘introduce new JPJ concepts
to the children,

Prescription Writing — -

At both schools prescriptions for-childrcns' vork
werc vritten by honeroom and consultant teachers during class
tine, free periods and during bell time, Tiere was no spécial
tine sct aside specifically for writing prescriptions., If
prescription writing was not completed by the end of the math
period, the standard practice in both schools was for a con-
sultant tcacher to finish it later in tic day to insurc that
all prescriptions were ready in tire for the math peried the
next day., This practice was made possible by the addition of
onc extra consultant tecacher in cach school in Year 3.

In-Service eetines

Aside from the in-scervice training for new tceachers
and aides that vas discussed under Evaluation Question 1,
money was budgeted for six after school in-service meetings in
each school, The purposc of the mectings vias to review cur-
riculum changes planned by RS and to develop IPI-related
instractional naterials,

Both schools tonducted just onc such after-school
meeting, but uscd tiie reqularly scheduled planning and faculty
mecetings to accomplish the same ends., In Stephen lowe part of

the in-scervice time vas uscd to construct manuals of activitics

t
o
(73]

t




for teachers to assign stﬁdcnts during "downtine', the period

duiing which students waited for their workshcets to Le cheched,

Four éunuals vere develogsed, onc for grades 1 and 2, onc cach

for grades 3 and 4 and onc for grades 5 and 6. The nanuils

were designed to provide either enrichuent or remedial assien-

ments related to the area and skill Jevel of the math continuamn
. - .

in whic, the student wias working,

f. Parent Involverent

. Both schools continued cfforts to communicate the
nature angﬂnprposc of the IPI Program to the parcnts of the
children servéﬁ. These cfforts included demonstrations of
the IPI technique to PTA nicetings and groups of parents visiting
the cliassroons, distribution of brochures describing the prooram,
’ and the use of a report card that shows where the child placed

in the matih contiruun and explains his progress,

1

h, Sunnary of Evaluation NMuestien 2: How YNere tac IPT Schools
Orpanized for leslementation of the Proaran?

The results of the first two yecars of operation of
. the IPI Program showed that bot!i schools were accurately fol-
lowing the IPI procedures specificd by RBS, This conclusion
was derived fron both local evaluation data and the results of
a process evaluation conducted by RBES. Given these results
during the first two ycars, it was not comsidered necessary to
examine the process aspects of the progranm in such depth during
the third year. Since the data that werce collected during the
third yecar indicn;c that cssentially the same organization was
maintained as during the first two years, it secns safe to
assune that implementation of the IPI Program continued to
accurately reflect the procedures ;pecificd by RBS. Process

Objcctive 2 is comsidered achicved.
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EVALUATION OUESTTON 3

WAS THE PRODUCT OBJRCTIVE RELATED TO CHANGES
IN ACHIEVEMENT LEVELS ATTAINED?

1. Product Objective: 1P Superiority over Control Schools in
Math Achievenent

a. Data Collection

In order.to assess the inpact of the IPT Program on
achicvenent levels in basic math skills, conparisons werc made
between IPI and Control scliools on perfornance on the arithretic
subtests of the Stanford Achievement Tests, The tests were
administerad to a samnle of children from Grades 2, 4 and 6

7 in 1PI and Contrql schools i September, 1971 and again in

May, 1972,

Pata were collected from students in regular classes

— ' only. Students in any kind of special class such as Major

Worlk, Enriclment, Listenine Post or EMR ware not testod, — 7

Table 3 shows the {éQc; and form of the test administered to
each prade level and the number of students included in the
analysis of the data,
Table 3
, Form and Level of Stanford Achievenent Test Adninistered

to Grades 2, 4 and 6 in IPI and Control Schools,
and Size of Sample Tested

Grade sample Size | .
l.evel 111 Control l.evel and Form of Test
2 108 111 Pre - Primary I, Form X
Post - Primary II, Forn W
L)
4 97 121 Pre - Intermediate I, Form X
Post - Intermediaste I, Form W
6 125 210 Pre - Interncdiate II, Form X
' Post - Internediate 17, Form W




Data analysis was performed on the scores of only
those children for whom both pre and post test ‘scores were
obtained. Conscguently, the results reflect the achievement
of only thosc students who attended IPT or Ceatrol schools
for the nine-month period from September, 1971 to May, 1972,

Data analysis was performed on the raw scores
attained on the tests, i.e., the number of correct responses.
Raw scores on the Stanford Achievement Tests are often trans-
formed into grade equivalent scores to show a studeit s
performance relative to the national norms. Grade cquivalents
are very vuscful for descriptive purposes, but because they

" 3 - are not an caual-interval scale, raw scores were prcferrcd
for statistical analysis,
IPI and Control schools were compared wi;h respect
to post-test math achievement scores, To avoid the problem
— )
. ’ of the post score differences being nmerelyngd¥eflection of .
initial diffcrénccs in pre sco}cs, the data werc-analyzed
by means of multivariate analysis of covariance (MANCOVA) .
MANCOVA determines the cffects that sclected variables
(covariates) may have on post scores and adjusts the data -
for these cffects before making comparisons, In the prescnt
analysis the students' pre-test math achievement scores and —
their PLR scores were used as covariates, and the IPI and

Control schools were comparcd on post-test performance after

adjusting for the effects of these covariates.
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b, schievenent Results - 19} vs, Control

-

Table 3 shows the results of comparisons between
the post-test math performance of IPI and Control children
in Grades 2, 4 and 6. In tie analysis, math pre--test scores
and PLR scores werc used as covariates. Pre-test scores
vere adjasted for unequal N, and post scores were adjusted
for uncqual N and the effects of the covariates. Full
statistical data appear in Appendix é.

- Table 3

-

Mecan Adjusted Post Arithmétic Subtest Scores for Children
in Grades 2, 4 and 6 in 1PI and Control Schools

HEAN ADJUSTED ARTTIMETIC SUBTEST SCORES
Computations ! Concents Anpnlications
- Post Superior Pest  Superior | Post  Suserior
Grade iroun Score Group Score Group - | Score  Grou»
2 1Pt 21,2 None 16,3 N -
! n -———
) Control | 21.8 16,0 O L.
4 1Pl 12.8 Control® 13.4 controp=x+ | 11.2 IP&****
Control 16.6 14,6 10,4
6 Ir.. 13,7 . 12,3 15,2
. 3 I** ot *
(Control 16,3 Control 11.4 1P 13,2 IPI

*p <.0001
**D_< .02
***J_).< .06
*EEED L ,095
The table shows that during Year 3 the IPI children
scored higher than Control children on the Conceépts subtest
- at Grade 6 and on the Applications subtest at Grades 4 and 6,
The difference on the Applications subtest was statistically

significant at Grade 6 and approached significance at Grade

4, The (Cz.trol children scored significantly higher than

the IPI children on the Computations subtest at Grades 4 and 6,




On the Concepts subtest Control children out scored IPI
children at Grade 4 to a degree that approached statistical
significance., These results do not show strong and con-
sistent differences in favor of IPI, although they arc
somewhat inprOVcd over the results from the previous year,
In the previous ycar, significant differences in favor of
IPlI were found on enly orc subtest at onc prade level,
The present results must be chara;tcrizcd, however, as scat-
tered and inconclusive, despite the improverent over Year 2.
What IPI strength there was appeared primarily at Grade 6,
At Grade 2 a significant Sex x Treatment inter-
action was obtained on the Computations subtest, The inter-
action effect is illustrated in Figure 1. The interaction

showed that ®ke.lack of a significant difference between IPI

N,

and Contxol "¢t cn was due to the differential performance

between boys and girls in the Control schools. (Full...

statistical data on the interaction effect are available in

Appendix C.)
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Fig, 1 Sex X Treatrent Intceraction on
Computation Subtest at Grade 2,
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In ordes to show the math performance of the 1IPT
and Control children in relation to grade level no}ms, the
pre and post raw scorcs werc transformed into grade cquivalent
scores and arc presented in graphic-form in Figure 2. The
resuits for the thrce grade levels are plotted on the samc
scalc so that the rclationship arong perfornance and the
norms will be comparable among grade levels. In rcading the
figure, two points should be kept in mind: Grade cquivalent

.
scores are not an exact rcflection of the raw scorc obtained
on the test and at times will not accurately reflect dif-
fercnces in raw scores, FPFurther, the grade cquivalent
scores uscd in Figure 2 were computed from the observed
raw scorc reans, not from the weans uscd in the statistical
analysis, vhich were adjusted for the cffects of unequal N
and covariates,

Figuré 2 sliows that at Grade 2 both IPI and Control
children were performing at o> close to the nornm level on
both math tests. In Grades 4 and 6, however, the IP] child-

ren were functioning a year and sormctires up to two years

below the norm with little evidence of progrcss"¥gward the =
norn during the year. The exception was on the Concepts

subtest at Grade 4 wherc IPI children were eight months below
the norn at the pre-test and only threc months below at the
post-test., Overall, however, it is cvident that there was

a performance deficit that increased as a function of grade

level.,
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Achicverrent Nesults - Povs vs, Girls

Exaninaticn of the math achieverent results for sex
differences revealed significant differcences at two grade

levels, At Grade 2 Loyvs scored sienificantly higher than
7 ¢ H

girls on both subtestsadrinistered, Computations and Concepts,

At Grade 6, boys again scored significantly higher than girls
on two out of threce subtests alministered, Computations and
Concepts. Statistical data appear in Appendix D,

Achicverrent Results - liowe vs, Parkwood

The achicvpmcnt test results were examined
for differences between the two IPT schicols, and several sig-
nificant differcnces wvere found, At Grade 2 children in Park-
wood scored significantly higher than children at Howe on one
of tuac two subtests administered, the Concepts subtest., At
Grade 4 children at liove scored significantly higher on the

Computations subtest and scored higher to a degree that ap-
proached statistical significance on the Concepts subtest,
This rcp&éﬂﬁﬁ?;_?zz out of three subtests at Crade 4, At
Grade 6 children at towe again scorced significan?ly liigher

on the Computations subtest, which represents one out of three
subtests adninistered at that grade lcvci. 1n gencral, per-
formance appearcd somewhat better at Howe at the middle and™
upper gradc’lcvcfs and better at Parkwood at the lower grade

Jevels, Statis® -al data appear in Appendix E,

Sumnary of Stanacardized Acnicvement Test Data

Table 4 sunmarizes the nunber of math subtests on

which the IPI children at cach grade Jevel scored significantly




higher than Control children, The table shows the results

as reported in cach of the three ycars of progran operatien,

Table 4
Number* of ifath Subtests-on Which IPI Children ’
Scored ligher Than Control Children at Each
Grade Level in Each Year of Operation
Year | Year 2 Year 3
Math Hath HMath
Grade Subtests Grade Subtests Grade Subtests
1 0/1 1 1/1 2 0/2 &
2 0/2 3 0/2 4 1/3
4 0/3 5 0/3 6 2/3
!
[ 1/3
i 6 0/3

*PDenowinators refer to the mmber of subtests administered, and
nuperators  represent tihe number of subtests on which IPT children
scored higher

Q
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The table shows that over the three years of
operation of the program there has been some improvement in
the number of instances in which IPI children scored higher
than Control children on the math subtests admirnistered.
No strong pattern of superiority in IPI schools has emerged,
however. Considering the achievement results in Year 3 in
light of the results in the previous two years of operation,
it may be concluded that some, although linmited, progress -

has been made toward attaining the achievenent objective of

the 1P1 Program.
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Achicevarent in tae IPI Heth Continuum

In order fg deternine whether children wvere nmaking
progress within the IPI continuum, data were gathered to show
the percentage of children working at various skill levels
within the 13 arecas of mathematics outliied by the

These data were gathered from a sample of children

of the grade levels

in Hay of 1972, For the purposes of this cvaluation rcport,

the data from the two schools were combined,

Figure 3 shows™ thc percentage of thildren working

at different skill levels in September and in May of Year

3. The figure shows tiat the percentage of children working

through 6 in Septenber, 1971

A through ¢ in Scptember and in
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at the loﬁer skill levels (ABCD) decreased from September -
through lay, while tihe percentage working in“thc hinhcr range
of skill levels (EFG) inmercased. These data indicate propress
fron the lower to the hipher skill level range during the
coursce of the year.,
Figure 3 also shows that the percentage of children
working in the hieshest skill lcvelirungc (G) increascd very
little from Scptember to Mzy, In order to determine if the léﬁ’ ol
percentage of ciiildren placing at the unper skill level was /
duc to lack of progress by children in tihe upper grade levels,
the data were anaiyzcd by grade level, Figurc 4 shows the
percentage ofAchildrcn-working 1t various skill levels for
Grades 1 and 2 combined, Grades 3 and 4 cowbined, and Grades

5 and 6 combined. Again the percentages obtained in both

o+...-o '?-],1'\'
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Grades 1 § 2 Grades 3 § 4 Grades 5 & 6
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Fig. 4. Percentages of children worxking in IPI skill levels A through Gin
Septerber and May of Year 3 for Grades 1 and 2, Grades 3 and 4, and
Grades S and 6,
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Scuterber and ey are presceated.  The figure shows that for
; c:wch of the three groups of children the median of the

/ . Aistrihutioh increased Ly approximately one skill level across
the 13 arcas of mathematics from Septeriber to !May, indicating
that the children at all grade levzls- were progressing at
approximatcly the same rate. rhe reason that rore children
did not placg in the upper skil? ‘level appears to be
that, given the observed rate of progress, few éhildren were

%

within striking range of these skill levels.

-

EVALUATION QUESTION 4

FHAT BIAS BEL php IMPACT ON ACHTEVEMENT LEVELS
IN AT OVER THE THRRE YEARS OF OVLERATION OF F5E PROGRAM?

’

i

1. General Procedurces

SR To determine the impact on reading and math achieve-
ment over the full tirece years of operaticn of the TPJ Prégfam,'
two types of analysis were conducted, The Tirst was a lengi-
tudinal analysis in which the achieveneit” performance of a
rroup of children was monitored throughout the three years of
0pcrution.. The sccond analysis was cross scctional and involved
nonitoring changes in the achicvement levels dermonstrated at

certain grade levels across the three yedrs of progrim operation,

2. Longitudinal Analysis of Achicevenent

a. Longitudinal bata Collectien -

The scnedule of acnievernent test administration
over thie three years of operation of the IPT Program
alloved an examination of the perforiance of IPT and

Control children on a leneitudinnl basis, The number

- 35 -
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of children for whom data are available over the threc
year period and the grades in which they were tested arc
presented in Table 5. (The form and lcvei o“ the tests
administered at cach grade in each yecar arc available
in Appendix F.)

Table 5

Y

Sources of Longitudisal Samples Over Three
Years of Opcration of the IPI Program

Longitudinal Grades Tested Longitudinal Sample Size
Sample Year 1 Yecar 2 Year 5 124 {ontro]
Gr, 1-2 - Gr. 1 Gr. 2 31 68 )
Gr, 2-3-4 Gr. 2 Gr. 3 Gr. ; 35 62
Gr., 4-5-6 Gr. 4 Gr. 5 6r. 6 72° 127

Table 5 shows that the schedule of achievement

P
b

testing gencrated three longitudinal samples. Two ycars
of data are available on children who began the progran in
Grade 1, Year 2 and corpleted Grade 2, Year 3 (1-2 lonpi-
tudinal sample)., Three years of data arc available on
children who began tihe progran in Grade 2, Year 1 and wvho
completed Grade 4, Year 3 (2-3-4 longitudinal sanmple).

Three ycars of data are also available on children who

began the progran in Grade 4, Year 1 and completed Grade

6, Year 3 (4-5-6 longitudinal samplc),
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b,

“pupil mobility rates and imperfect data retrieval ncthods

The longitudinal analysis was perforred on the
achicvement data of only those children vho were emroliled
in the IPI and Control schools during the entire longitudina)l
time frar .. Children vho entered or left the schools duringr
the longitudinal tine frame were not included in the analysis:

An important point to be remembered in interpreting

the Jongitudinal analysis is that the combination of hiph

resulted in a decrease in the size of the longitudinal
sample each year, Conscquently, the number of children in
the longitudinal samples after three vears renrescented only
about onc third of the children who were originally enrclied
gl :
in the schools. The rest of the original enrollees had
cither left the schools or did not Lave complete achieverent
data. Tihe sample that remained represented the most stable
eleinents of the pupil populaticn in terms of mobility and
was in that sensc a biased sample, The possible effect of

this bias on achiecveneit results is unknown,

Longitudinal Analysis - Results

-l

Multivariate analysis of covariance was performed
on the mean Year 3 post math scores of 1P'T and Control
children in the three longitudinal samples. PLR scores
and math pre scores from Year 1 were used as covariantes for the
Grade 2-3-4 and Grade 4-5-6 samples. Metropolitan Reading
Readiness Test scores were usced as covariates for the Grade
1-2 sample. Table 6 shows the mean post raw scores adjusted
for uncquhl N and the cffects of the covariates. Full

statistical data arc available in Appendix 6,)
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Tiuble 6

1 and Control Children in the
J Grade 1-5-6 Loagitudinal Samples™ ™

Samiple

Groiuw

AN POSE MANTR SCORES

Corputa-
tions

Superior
Group

Concents

Superior
Groun

Aprli-
cations

Superioer
Group

Gr. 1-2 I} 2).23 wone 15,13
22.3

.
Control 22,38 18.42 none

2-3-4 Iry
Control

14,01
17.47

Gr. 14,73

15,36

11,55
10,70

Control* None Nonce

* k&

4-5-6 I Control ;

Control

>

*p £ . 0008
*%5 ¢, 0001

**5p €.085

Gr., 11.76

17.93

11.65
12.41

14,47
13, 8¢

Control** Nonc

Table 6 shows that the only significant differences

in any of thc three longitudinal samples were in favor of

¥

In both the Grade 2-3-4 and Grade

the Control schools.

- -

4-5-6 sumples, Contro) c!u’1ch:cn’;:sgoﬁi\g){ificmxt)y higher
. . :—,' . - '%i -

than IPI children on the Cemputaticns subtest. < 1n the Grade

4-5-6 sauple, Control children scored hipher on the Concc?ts
subtest to a degree that npﬁgbachcd statistical significance,
To show the nath performance of the longitudinal
samples in relation to the grade level norms, the average
raw scores of the IPI and Control children were transforned
into gradc cquivalent scores.

These are presented for cuach

ycar of program operation in Figure 5,

ERIC

PAFullToxt Provided by ERIC




ERI

PAFulToxt Provided by ERIC

Gyrade 1-2 Sarvle
Computations Ldivepts
e e e

2.8 ] .
<
— L E
&
.E 201 1 T p——— II‘I
’é‘ -4 E
&
J2.0 4 + X-=-==-x (mtrol
£«
C 1 T
=1 1,6 1 )
o
kY 1 1 i |
. Gr. 1 Gr. 2 Gr. ] Gr, 2
Post Post  Post Post
Grade 2-3-4 Sarple
"Corputations Concents Applications
5.24 4 i
4.()- 1 2
ol
514.0 +
— -
o {
wef 3445 4
57 : 4
- g
f+
& ) 4
12,24 4
g
i b L o
1.6+ $
] ¢ 1 [ 1 1 1 (] s

[} 1
Gr, 2Gr, 2 6r. 36r. 4. Gr. 2Gr. 2Gr. 3 Gr. 4 Gr.

26r, 2 Gr, 3 Cr, 4

Pre Post Post Post - pye post Post Post Pre Post Post Post
Grade 4-5-6 Sample
Computations concept s Applications

quivalent

Y
.

fean Gr. [

A

- N ] . 4 1 1 i 1 i V3 ¥ i
6r, 4 Gr. 4 6r. 5 Gr. ¢ Gr. 4 Gr. 4 Gr. 5 Gr., 6 Gr. 4 6r. 4 G, 5§ Gr, O
Pre Post DPost Post Pre DPost ost Post Pre Post  Post Pogt

Fig., 5.
and Control Children,

vl

- 30 «

Mean Math Grade Equivalent Scores for Three Longitudinal Samples of IPI

PR




Lot e

Figure 5 shows {hat at the cod of the first year
in the program the children in the Grade 1-2 sample in 171
schools were performing at grade level, but that at the end
of two years, they had begun to fall behind the norm on
the Concepts subtest, (The line representing the scores
for the 1P childrén is not recadily apparent in the graph
showing» verformance on the Computations éubtcst, because
;< exactly coincides with the norm line.)

In the Grade 2-3-4 sarple, children in the IPI
schools fell progressively further behind the norms on the -~
Computations and Applications subtests until by the end of
three yecars in the progran they were approximately one
year below the norms. On the Computations subtest, the loss
was pgreater than that demonstrated in Control schools. On
the Concepts subtest, howcver, 1P] children lost ground
relative to the norms during the first two years hut made
substantial progress in closing the gap in the third ycar,
By the end of three yecars in the pro :ram they were only two
nonths be]é;"thc norn: on the Concepts subitest, Control
children, who ﬁad started at the same level as the IPI .
children, were meanwhile performing two months above the
norn at the end of three ycars. In the Grade 4-5-6 sample,

a cumulative perforrance deficit was cvident throughout
the three yea;s of operation for both IPI and Control
children, On the Computations subtest the deficit was

much greater for IPI children than for Control children,

vith the IPI children performing two years hclow the norm

after three years in the progran, On the Concepts subtest,
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TP children bepan the program achieving at the norm level,
but fell a yecar behind the norrs after three vears in the
program to a lcvel comparable with that of Control children.
On the Applications subtest the deficit was greater for
Control children, but the IPI children had still fallen
approxinately a yecar and a half below the norms at the cndi
of threce years,

Summary of Longitudinal Analysis

Conmparison of the math achicverent results of
children who had reccived the services of the IPI program
continuously for two or threc yecar periods with that of
children enrelled in Control schools for the sare period
showed that where significant differences occurred, they
were in favor of Control children. In rost cases, children
1aceiving TPI services for two or three yéﬁrs fell progres-
sively further below the grade level norms over the course
of time,

1t should be noted that the longitudinal samples
at the cnd of Yecar 3 arc not exactly the same groups of
children as the samples at the end of Year 2 because of
pupil mobility. As mentionecd carlicr, with each succceding
year, the group of children in both I1VI and Control schools
who have been there since the program began gets smaller
and more sclect., Restricting the longitudinal sample to
geographically stable students may introduce a bias, the

extent and effect of which is not known.

- 41 -




3.

(ross Scctional Azalysis of Achicvenent

da

Cross Sectional bata Collection

The cross sectienal analysis of achievement attempts
to. answer the following type of guestion: After three yecars
of operation of the IPI Prog.ram, how are children in Grade 3
perforning as conpared with the perforniance at Grade 3 when
the program began? Cross sectional grade level comparisons
of this sort werc made using the results of the recading and 3
arithietic subtests of the Comprchensive Tests of Basic Skills
(CTBS) obtained through the city-wide testing nrogram,
Mean scores on the subtests were obtained for the IPI
schools, the Control schools and for all 30 Title 1 target
schools, The test results from the 1969-70, the 1070-71
and the 1971-72 school ycars (Years 1, 2 and 3 of the IPI
Program) were exanined at Grades 3, 5 and 6, The nsc of
these years and grades was deteriined by the citv-wide
testing schedule, Baseline data are not available for the
years preccding the IPI Program because the CTBS was not
uscd in” the city-wide testing program until the first year
of 1PI,

Cross Sectional Data Analysis

Figure 6 shows the average nath performance levels
of children in Grades 3, 5 and 6 in the IPI schools, Control
schools and the Title I target schools during cach of the
three years of operation of the IPI Progran, Because test
dates sometimes varied, the data are presented in the form

of grade cquivalent months deviation from the norm, rather
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than orade cquivalent scores, bue to the lack of statistical
control on thuesc data, apparent differences in the perforrance
level between groups at a given point in time should not
be interpreted too strictly, WLhat is of interest is the pattern
of performance changes by cach group across the three ycars. ‘
The figure shows that at Grade 3 the changes in
math performance over the three vears of the IPY Progran
& were generally parallel for IPI and Control schools. ler-
’ és;mancc rose in the IPI schiools from Year 1 to Year 2, but
the same ﬁattern was observed in the Contyrol schools and the
other Title I target schools. In Year 3 performance levels
fell again in both IPI and Control schools, uvhile it continucd
to rise or remained the same in theaTitle 1 target schools,
The pattern of performance changes was similar on all three
math subtests,
In.Gradc 5, there was again littrle differcnse bhetween
- ’ the IPI schools, the Control schools and the other Title I -

target schools in the pattern of perfornance changes between

" Year 1.and Year 2. In Year 3, however, the performance

t

levels in the 1PI schools dropped precipitously, although
there was little change in the performance levels in the
Control or other Title I target schools, The pattern of
performance level changes was consistent across all three
subtests administered,

In Grade 6, thg pattern of change in perforrance
levels was similar arong all threc grouns of schools on the

Computations subtest, On the Concepts and Applications sub-

tests however, there was some differcnce between the changes
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that occurred in the IPI schools and the changes that
occurred in tie Control and other Title 1 schools, Betveen
Year 1 and Year 2 the changes in performance were sinmilar
for the three groups, a slight risc in perfornance levels.
In Year 3, however, performance levels dropped in the
Control and othier Title 1 schools, but continued to rise

in the IP1 schools, Tn Year 3 nerformance in thc'IPI schools
was four months higher than in Year 1 on both the Concepts
a;d Applications subtests. Jn the Control and other Title

I schiools performance levels in Year 3 were generally the
same or lower than in Year 1, especially on the Applications

\ ~

subtests, -

c. Sumnary of Cross Sectional Analysis

»

In examining changes in rmath performance at three -
grade levels across the threc years of operation of the IPI
Program, any such changes must be interpreted in light of

" the chﬁnges occurring in other schools. In this cross
sectional look at achievenent, therc was sore evidence of
impact of the IPI Progran at Grade 6: on two subtests
a pattern of slowly improving performance in the IPT schools
took place in the face of gencrally declining perforrmance in
other schools. The pattern was by no means conclusive,
however, and several rore years of data would be required
before any definitive statements could be made. In Grade
3 the changes in performance levels in IPT schools were
generally paralleled by similar chanpges in the Control

and other Title 1 target schools, At Grade 5 the per-

formance changes’ in the IPI schools compared unfavorably

- 45 -
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with the changes in the other schools., In general, the
cross sccetional analysis yielded little cevidence that the
IP1 Program has had a solid impact on achicvement Jevels in
the schools served by the program,

V. CONCLUSIONS AXND RECOMMENDATTONS

A, Discusrcion of DNecults
L]

The results of the third year of operation of the
IPT Prozran have shown that (as far as can be determined >
without a detailed analysis of specific diapnostic and pre-
scrintion writing procedures) the IPU Progrist continues to be
inpleitented aécording to plrm.  The question that rermains is
the cffectiveness of the rrezram in raising the nath achicvenent
levels of the children served, The pre-nost analysis of
progzress through the siill levels within fﬂc IPT continunnm
showed that the children are roving along ;hc continuurn, but
because of the lack of noriss against vhich to corpare their
progress, it is difficult to determine uhether they arc pro-
gressing at a 'nomial' rate. The cvaluator rust, thercfore,
rely on information fron standordized achievenment tests to
draw conclusions about the impact of the program on*nath
perforumance,
The achievement data from the third year of operation
showed that the children in 1) schools fared sormevhat better
in comparisons with children in Control schools than they did
in previous ycars, The results, however, did not indicate a -

strong jipact, except at Grade 6, Sinilarly, cross scctional
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antlysces of changes in performaice levels at given erade

Jevels across the three years of oncration showed little
evidence of inprovament except at Crade 6. lLoneitudinal
analyses of the-perforuance of only those children who had
been in the program centinuonsly for two or thrce years showed

no evidence 2t all of superior perforpance by IPI children,

As discussed in the evaluation report for Year 2 of

operation, there are severzl possible reasons vhy a greater

impact on achicvement Las not been cvident, fhe first

possihility is, of course, that the 1PI approach simply does
not work any better than the traditional methods of nath-
ing;trl}‘ctjo;)_ Other pessibilities exist, However, Tt is
possible that the standardized achievement results do not
adequately reasure what is taught in the IPI continuum, (a

-

possibility tnat rﬁiscs questions as to what js tausht i

the IPI continum). One vay of investigating this thesis is
to analyze the standardized tests iten by iten to deternine
vhether ¢he questions reflect the skills and concepts covered
in IPT. The tcam of consultant teachers in Stephen Howe
school was assigned this task, and their analysis of the
arithnetic subtests of the Stanford Prinary 1, Stanford Prinnry
11, Stanford Internmediate I and Stanford Internediate JI
achicvewent tests showed that an average of Qiéw;f the itens
on these tests were covered in the IPT continuum, The range
of correspondence bctwcén the Stanferd tests and fhc 1P}
continuu wits from 82% to 100% for ninc arithmetic subtests.

It would appear that the standardized tests do measure the
A . il

same things that arce taught in the IPL contimuua,

»
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It is possible, of coursv,:kvcn thouen the stamiardis
tests yeasure basicnlly the smpee skills as ave taught in 1],
that tae languace cof the tests is sufficiently different from
the languaae uscy in JP1 to inpair perforance on the tests.
For crauple, once question in the Stanferd Internediate 1

Arithanetic Concepts nakes use of the terms uultiplior, mulvi-

plicand and ninuend, but thesc terms are not used at all in IPT,

To imvestipate tnis poteatial problem, the consultant teachers
in the 1PT schoels coustructed achicvement tésts dircetly frow
the 1PJ matérials. Tests were constructed for Grades 3 and 5,
and 1icns were selected that, in the judgrent of the 1PI staff,
reflecied the iastructionn) activitices in which all or nost oé
the pupils had participated., Since the test itcms'rcflcclcd
vhat nost of the children had been taught in the IPT continuun,
a rastery level performance was expected. It was anticipated
that cach item would be ansvered cerrectly by é{ least 755
of the children. The results showed, however, that no nore
than 36% of the items on any of these tests were correctly
answered by, 75% or more of the children, 1In fact no rore than
57% of the items on any of the tests were cerrectly answered
by more than 60% of the children., These results are not con-
clusive, because these IPI tests are as yet in unrefined form,
but they do suggest that lack of evidence of improvement in
math achicvament may not be due to the use of standardized
tests,

Another possilility for explaining the apparent lack

of propress in raising achicvement levels is that the IPJ
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. . system teaches the neth skills that the Cleveland Schools wants

taught, but that it teaches thar in a different sequence from
that noreally folloucd, That ir, by the tine he leaves
clenentery school, @ child in 1P] may have covered the sane
coiicepts and skills as a child not in IPI (hopefully with
greater rastery), but at any given point in time during their
cleentary school careérs, they 1ay be working on centirely
different skills, If this is the éasc, the only valid assess.-

. - ment of 1PL possible is a Jongitudinal study in which achicve-

-

. ment levels of IPT and Control children arc comparcd only after
the TP children have spent ali or most of their elementary
school years working in the I1PT systen, One problerm with this

approach, however, is thet the percentage of children remaining

-

in the schools that long is relatively small, Less than onc third
* of the children present in the IPI schools during Year 1 were
still in the schools by the end of Year 3. ° Thc;cforc, the
viole question of whether the IPJ Program might have an inpact
on a2 cvenent if children participated for their entire
elementary school tenure may be acadenic,

Finally, despite the indicatioﬁs that the progran
guidelines have been faithfully followed by the IPI staff, over
the coursc of threc yoa;s it is possible that deviations from

o
the precise testing and preseription cliteria cstablished by
the propram's designers have crept into the operation. If so,

-——thesc deviations may be reflected in lack of improvement in

math achicvement, It was recomended in the cvaluation report

[CRTEEI A LA . .
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for Year 2 thet apaibher ovaluniion of eperations accuracy be
conditcted Ly Rescarch for Letter Schools, but that organiraticn
has 7eposted that tacey no loager perforn that service, 5Seif-
ronitorius instruncnts have boen developed, howvever, and their

use in the Cleveland IPI schools nay yicld valuable inforiraticn

as 1o the accwracy with viich the 1P) procedurces arce being
folloued,

In the lorg run, the decisior about the futurce of the
IPY Progrem wil) have to balance progranm costs aczinst progran
benefits, There is soime evidence that achieveiient Jevels in
math in the IPT schools nay be imnroving slightly at certain
erade Jevels, But is is also clear that over the course of
three ycars the cost of the progran has risen 74% to $210 ver
pupil.  The guestion beeoies whethier the present or futine
gains in aciicverent are great enovgh to justify the cexpense,
or whether tore efficient ond less costly avemues to the sare
ends can e found,

At any rate, the results of ficld tests of experimental
prograns in the schools rust be interpreted in lipht of the
nber of influences over vhich the cvalvator has no control;
experinental treatnent populations change, control populations
change, samples may becowe biascao 1hrouéh non=-randon attrition,
A1) of these factors may causce changes in performance that hoave
nothing to do with the experimental treatment under investiga-
tioh. Evaluation rust, therefore, take a Jong and cantious view of
results and data must be examined over a »eried of scveral years

before administrators can state with some degree of confidence

that o given progran is or is not cffective,
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B, Pecor:

- g

roendntions

o

1.

Jt is recorrended that thie IP1 Precran be continved in
the sane tvn schanis i whiddch 3t presertly o"m.-’ e Loy
the next one o two wears until sufficient data are
available for an accurate appraisal of long term progran
cffects,

f the

It is recoumended that 2 decision on exmansicn o
IP] Progris Lo othier scheals be ﬂnfc“rnﬂ until 1

of a Jong ters evaluztion are aveilarle,

1t ig reconuendad thnt the developront aml refinenent of

achicvenent tosts go"axrnctcd firon the IPL raterials
procaed,

i
A

is recermended thet selfenonitoring procedures be
15 ated in cach IPY schoel, using the instrunents
veloped for this purposce by RS,

R iy e

£ results
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APPEXNDIX A

Descriptive Data on Project Schools

Poverty Rate
Hobility Rate

Enrollment in IPI
Program by Grade:

MR

1

[

5

6

Total

Parkwood

46%

51%

69
91
67
52
6]
79

—————

457

Stephien Howe

81

77

80

75

77

446
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APPEXNDIX €

Math Achieverment - IPT vs, Coﬁtro]

Adjusted tean Pre and Post Math Achicevercent Test Scores

for 1PI and Control Schools at Grade 2

with

“ Results of Multivariate Analysis of Covariance

7 = 4
iean
Pre Scores Heun Post Least
(Covariates) Scoses Sguare Univarite
Subtest” IP] Control!l IPI | Control |Lstinate I df
Arithmetic |36.68 | 34,77 --- - -— - e {
Arithnetic
Computations| --- -—- 21,221 21,81 -.502 .03 1§ 200
Arithnetic
Concepts .- -— 16.291 16.90 -.608 .28 1§ 200
) g . - N . )
PLR 105,31 114.4 Multivariate I' = 14 2 § 208
KOTE:  Analysis was performed on post test scores with pre test and PLR
scores ag covariates, Covariates shown arce adjusted for uncqual
N. Post test scores shewn are adjusted for uncqual N and covariute
ceffects. Stanford Primary 1 used as-pre test and Stanford Prinary
IT used as post test.
The Stanford Priuary 1 given as the pre test in Grade 2 has only
onc arithmetic subtest. The scores from this subtest were uscd
as the pre-scores for the Computations and Concepts subtests in
\ the Primary I1, which was given as tie post test.
. .
- 55 =
Q
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APPLNDIN € Continucd

Math Aciiievenent - 1P vs, Control

Adjusted Hean Pre and Post Math Achicvenent Test Scores {or
IRL and Control Schools at Griade 4 with Results
of lultivariate Analysis of Covarience

nean
Pre Scores Mean LLeast
(Covariates) Poat Scores Squarc | Univ. riate
Subtest 11 GControl vl Contral Estinate I Jf
Arithmetic
Computations | ».,58 |° 10,04 12,84 16.64 ~-3.80 531.92* |1 § 200
Arithmetic
Concepts 3.77 0,43 13,44 14,61 -1.17 3,72%% 1 & 200
Arithnetic ="
Applications | 8,21 8.96 11,23 10,38 85 2,85%x% {1 & 206
PLR 09,06 | 95,20 Multivariate F = 18,67* |3 & 204
*n L.000)
**R< L055 »

**5 €, 093

NOTE:

Analysis vas performed on post test scores with pre test and PLR scores
as covariates., Cevariates shown are adjusted for upcqual N, Post test
scores shown arc adjusted for uncaual N and covariate cffects. Alternate
forms of Stanford Interiediate 1 uscd as pre and post tests.
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APPENEIY C Continued

Math Achicvenent - 1Pl vs, Control

Adjusted Mean Pre and Post jfath Achicevement Test Scores for
1Pl and Centro) Schools a¢ Grade 6 with Results

of Multivariute Analysis of Covariance

tlean
Pre Scores Mean _Least
(Covariates) Post Scores Square thivariate

Subtest 1P1] GControl 1} Controel Estinate 18

Aritimetic
Computations L5 17T T1,.38 (15,701 16,29 26,30%

.

and

Arithnetic
Cencepts 0.76 2,271 11,338 ¢ 5 H0%* and
Aritinetic
Applications 2.3 11,30 13,22 17.63%

and

PLR : 08,15 Multivariate F = 21,58%* and

+p 0001

. »**jl( L019

NOTE: Analysis was performed on post test scores with nre test and PLR scores
as covariates. Covariates shown are adjusted for uncqual N, Post test
scores shown arce adjusted for uncqual Y and covariate effects.,
Alternate forms of Stanford Intermediate IT used as pre and post tests.,
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Adjusted MHean Pre and Post Acaicevenent Test
Grade 2 with Pesults of Multivariate

4

Achicver nt

APPIXDIX D

- Boys

ve, Girls

Sceres for Boys and Girls at
Analysis of Covariance

Mean Pre Scores Mean Least
Subtest (Covariates) Post Scoeres Square | Univariate
boy s Giris | Bovs | Civis i Estirate ¥ df
s * - s -
Aritihmetict 34,506 36,58 | ~-- -—- - —— ——
Aritimietic
Computationsy =~o- - 22,47} 20,56 1,92 3,92% 1 6§ 209
Arithnetic
Concepts - -—- 18,01} 15,19 2.83 19,15% 1 & 200
1
PLR 108,5 111.4 Multivariete F = 10,556% 24 208
"‘2( L0001
AP W05
NOTE:  Analysis was perforned on post test scores with pre test scores and

PLR scores as covariates,

N.

cffects,

Covariates shouwn arc adjusted for uncqual

Post test scores showit arce adjusted for uncqual X and covariate

PThe Stanford Primary I Achiievement Test given as the pre test in
{

Grade 2 has only onc arithmetic subtest,

Stanford Primary 1 used as pre test and Stanford Prirary
IT used as post test.

The senres {rom this sub-

tese were used as the pre scores for the Computations and Concepts
subtests in the Stanford Primary JI which was given as the post test,
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APPEEDIX D Continued

Achieverent - bovs vs, Giris

Adiusted Mcan Pre an
1.

!
Grade 4 with Results of Mfultivariate Analyvsis of Covarience

Post Acniovenent Test Scores for Boys and Girls o

2

t

HAean Pre Seores dean Least
Subtest {Covarintcsa) Pogt Scoree Square | Univariate
Loy Giris | bove | 4irye 1 Estinate F df

Arithretic

Corputations 8.30 10,25 14,65} 14,80 - .1 .21 ) Y

Arithnetic

Concepts 9.15 0,04 14,201 13,77 .51 .09 1 &

206

206

Arithsetic -
Applications 8.5% §.58 11.251 10,36 .88 3,63 1 § 206
PLR 94,68 a0, 57 Multivariate Vo= 1,00% 3 & 204

p £.05
NOTE:  Analysis was performed on post test scores vith pre test and PLR
scores as covariates. Covariates shown arc adjusted for unecgual
Post test scores shown are adjusted for uncqual N and covariate
cffects,

. 60 -
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APPERDIX D Continued

Achieverent - bovs vs, Girls

Adjusted Hean Pre end Post Achievenent Test Scores for Bovs and Girls at
Grade 0 with Results

of Multivariate

analyvsis of Covasiance

Subtest

Mean Pre Scores
(Covariaices?

Boys

Girls

Univariate
]:

Arithuetic
Computations

Arithnetic
Concepts

Arithmetic
Applications

10,01

9,69

11.69

95,65

11.32

9,08

12,00

95.82

11,47

13,07 |~ .52

5.37%%%

5,01%*

1.66

ultivariate

B.SO%*

*n L 008
p<.olo
***‘;_u_< .22

NOTE:  Analysis was performed on post test scores with pre test and PLR

scores as covariatces,

N,

covariate cficcts.,

Covariates shoun
Post test scoies shown are adjusted

are adjusted for unequal
for uncqual X and




APPERDIX B

Achicvenent - Howe vs, Parkwood

Adjvsted Mean Pre and Post Achieverient Test Scores for Stephen lowve and
Parkvood Scheols at Grade 2 with Results
of Multivariate Analysis of Covariance

tHean Pro Scoeres ilean L.cast Uni ~
(Covariates) Post Scores Sguare variate
Subtest ilowe Parkieod fiowe Parbwood Estinate B

Arithnetic? 30,11 34,25 ——— ———

Arithuctic
Computrations 20,22 2 - 2.00 ;200

Aritimetic
Concepts 14,23 18,36 - 4,15 17, e4%

PLR 108,90 Multivariate F o= 9,27#%

Ap g, 000])
P,
**p ¢ L0002

NOTY:: ,ﬁnal&sis—vns perforred on post test scores with pre test scores and
. T PLR scores as covariates., Covariates shiown are adjusted for wmegunal

N. Post test scores shown are adjusted Tor uneaual ! and covariate
effects, Stanford Prirary I used as pre test and Stanford Prinary
IT used as post test,

dthe Stanford Primary 1 Achicevement Test given as the pre test in
Grade 2 has only one aritlmctic subtest, Tie scores from this
subtest were uscd as the pre scores for the Computations and
Concents subtests in the Stanford Primary 1T which was piven as
the post test.
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Achicvenent =.llowve vs, Parivoed

Adjustcd Yican Pre and Post Achicvenent Test Sceyes for Stephen Howe and
Pariveod Schocls 2t Grade 4 with Resultis
of Multivaeriate Anzlysis oi Covariance

Hean Pre Seores Mean Least tini -
(Covariates) Pagt Lcores Square variate
s - Subtest Howe P ood | howe |iarihood | Dstipate ¥ df -
)
Aritirnetic
Conputations 9.07 8.09 14,58 11.10 3.48 10,13 1 & 206

ATithﬁthC o
[ Concepts 8. 60 8. 84 14,25 12,64 1,61 3.50 1 & 2006

Aritiacme

cticg
Applications 8,80 7.52 11,27 11,18 L0 .27 1 & 200
PLR . 95,95 aa,13 Multivariate ¥ o= 4,02%% 13 & 204

p g 002
¢ 08
¥k Fogs
j_/_(.(’(’]
NOTE:  Analysis vas perforred on post test scores with pre test and PLR .
scores as covariates, Covariates shown are adjusted for uncaual
. Post iest scores saown are adjuvsted for unequal MNoand covariate
cffects,

LA
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AVPTENSIN F Cortinuea

Achiceverest « Houvo v, Paylwend

Adjusted Mean Pre and Post Achicevaent Test Scoven for Stephen ileve and
Pariuood Schcn]§ ar Grad: 6 with Leanlts
of Multiveriate Annlysis of Covavianoe

P e T T L I SRS IR S A TN TR TS

Hean P3¢ Scores
(Covarintes)

> & T e s am e T R R AR I TR IIT D NN LS TS R IS B

S.are variate

Subtcat Pense Pirrs vooc i s e ¥ df
Arithuetic - v
Computations 11,88 8,02 14,88 12,52 2.35,110,.18* 1 § 423

Arithnietic 1 '
Concepts 9.93 8.07 12,27 12,27 ~-. 001 L003 11 & 323

Aritumetic
Applications 13,83 16,93 14,91 15,58 - 07 1,16 1§ 323
i

ultiveriate ¥ o= 4,.56%% | 3§ 321

PLR : 100,1 92,55

N L 002
P K004

NOTL:  Analysis was nerforned on post test scores vith pre test and PLR
scores as coveriates, Covariates shown are adjusted for uneaua:
N. Post test scores shown are adjusted for unequal N and covariate
effects,
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APPLNDIN F

Form ond Leovel of Stanford Achicverment Teats Adminictered In
Year 1, Year 2 and Year 3 to Punils in the longitudinal Sanples,
Loneitedingg Sornle Sunle Sine
Level and Yovrnm of Sest Graoe Proocor, Yeor ii] Conivol
Post « Primary 1, ] 2
31 68
Pre - Pripary 1, X~ 5 s
Post - Primary 11, W
Pre - Pripary I, K 9 1
Post - Primary 11, W
1] Yyo 3 1 ey gore ’ ., e
Pre - !{1VJ1) 1T, X' 3 o 35 02
Post - Priuayy 11, U
I're - Intermediate 1, X 4 3
Post - Internediate [, W
Pre - Interrediate 1, 4 1
Post - Interrmediate 1, X
Pre - Intermedinte 17, X 5 o 72 127
Post - Interediate 71, ©
Pre - Intermediate TI, X 6 3
Post - Intermediate 11, W
a




APPLRDIN

G

Achiirvenept = "% ¢ ys, Cantred Lopcitaiinnl ata

Adjusted Mean Poet Achicovoe cat Test Sceres for IPT ond Control Children
In the Lonzituedinad Salos vith Pesults of

Meltivarinte Analysic of lovarinnce

Grade 1 - 2

tlean [
Subtest Post Scores | Reunge Univarinte

Cev, 0 O

Irl Fontrel | tatinnte F af

Arithnetic
Coputatiens 21,23~ 22.38 w=-L.15 .79

g L

1 and ¢0

L) .’
Arvitlactic 1
Concg: ols 3,15 18,42 - W29 05 1 and @0

Metronolitan
Reading Readi-
ness jest
(Covariate) 72,05 735,46 - _—

sultivariste F o= L4645 2

NOTE:  Analysis vas
Metronoliton
Covariate shouwr i adjusted for unequal 5, Post test scores
shown are 1d1‘$ ed for unequal N and the effect of the covariate,

st test scoves vith
ine Readiness Tost score as the covariate,

ness ‘~'"‘<)(E on Grade d p
Reac 1

)
)
\
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APPLADIN 6 Continued

>

Acaievar.ent - 'S va, Control Leneitudingl Dota

Adjusted tlean 're sad Post Acaieveront Test Scores for IPT and Control
Children In the Longitudins] Sarples vith Results of

s Mutivariate Analvsis of Covariance
) Grade 2-3.4
o, e P
‘ frmatymtpayiogietmtmt A il < =
Hean P're Seercs Yean Least ) -
Subtest (Covariates) Past Sooroes S.uare variate

- i Control 1P Centrol lhstirate F df

| Ari timetic? 50,00 | 33,46 | --- —— - —— -

Aritiretic
Corputation - c—- 14,00y 17,47 - 3,47 12,2241 1 § 87

s

Aritimietic

Concepts -- -——- 14,731 15,36 - 03 .52 1 & 87

Aritiretic

Applications - -—- 11,551 16,70 L85 1,23 1§ 87

L 191,0 109, Multivarjate F o= 7,427 386 85
“pg L0002 ) - -

**n(.(mﬂs -

NOTE:  Analvsis was perforned on Grade 1 »rost test scores with Grade 2 pre test
and PLR scores as covariates. Covariates shown are adjusted for unequal
N. DPost test scores shown are adjusted for unequal N and covariate
effects,

Trie Stanford Primary 1 Achicvenent Test given as the pre test in Grade
? “2°has only one aritimetic subtest, The scores from this subtest werc
uscd as the pre scores for the Conputations, Concepts and Applications
subtests in the Stanford Internediate I which was given as the post-
test,
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APPENDIY ¢ Continued’

Achievenent

- 'S vs.,

Centyrol

Lop s ituding.d

Data

Pre and Post

Children

Mean

Adiusted

Achiievaient Test Scores for 101

and Control

s in the Longitudinel Samples wita Results of
naltivariate Analyais off Covariance
Grade 4-5-0
Yean Pre Soores Yiean l.east inj -
Subtest (Covariates? Post Soores Sunare variate
|1 Contsrol P17 Control | Istinate ¥ df

Aritimetic

Conputations 10,15 0,03 11.76 17.98 - 0,22 87.,39¢* 1 & 187
o Aritanetic
Concepis a,52 0,61 11.506 12,41 . W70 3,078 1§ 187

Aritanctic

Applications 7.87 6.83 | 14,47 13.68 .5 .5l 1 & 187

PLR SEY e 092.85 Hultivariate F o= 34,350% 346 185
*1y <L 600]
A3 ¢, 082

NOTE:  Analysis was perforned on Grade 6 post test scores with Grade 4 pre
test and PLR scores as covariates. Covariates shown are-adjusted
for uncgual N, DPost test scores shown are adiusted for unequal N
and covariate cffects,
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