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The Direct.InsIruction Model*
Wesley Becker'and Siepfried Engelmann1,

University of Oregon

.,,

.
I-

, , ...
,

. .
.

The Direct Instruction Model emphasiteg sm41-group face-to-face instruct n

1\, I --:
, .

by atteacher using carefully sequenced, daily lessons. in Reading, Arithmkic, and
,i

...-

.

. .

Language., These programmed.lessons were designed by Engelmann using modern learn-.

ing,prificiples and advanCed programming strategies (Becket, Engelmann, and Thomas,

I. ,.. .

.-

,
.

197p) and.-are published by SEA under the trade name DISTAR. TO achieve efficient

,

:teaching, the teacher needs only to concentrate on effective presentation techniques

using the program materials. 4
O

--r

In tills report, we summarize the degree to,which the Direct Ifistruction/lollow

.Through Model has been effective \y examining the data on nearly 12,000 disadvan-

,---. . .

Paged students.in E.-(B' ponsored programs, For a fuller description of the rriOd 1

and the findings re:er to Technical Report M--1 and the references provided therein.*
. .

.

.
. ,Assumptions and Principles

,
. \
The assumptions undelYing the Engelmann - Becker Direct Instruction Model are:

1. Al

2. The

hildren can be taught.

earning of basic skills is essential to intelligent behavior and shOul
1

be the.main focus of a compensEitaTeducati66 program..

, The disadvantaged must be taught-at a faster, rate than typically occurs if (

the are to 'catch up with their middle-class peers.

We believe the goal of teaching all disadvantaged children basic skills at a

faster rate can"be accomplished by:

' This summary is adapted from: Beckell% W. C. and Ehgelmann, S., Analysis of

Achievement Data on Six Cohorts ofjov Income Children from 20 School Districts in

the University of Oregon Direct Instruction Follow Through Model. Technical Report

No. 76-1, prepared for the Office of Education. Eugene, Oregon: University of ,

Oregon, Follow Through Project, 1976. Program is funded by the U. S. OiTice,of

Education, Washihgton,'D.---C.20202.



I
A

1. The use of instructional Programs designed to AaCh the general case: When
.

. . .

-, . 1 1
..

the teaching Method can present only some examples in a.set.and the child learns.

1

to do all members of the set,.;?generalcas2 has been taught arid,an efficiency in.

\teaching achieved. In the E-B Model; programs designed to dc just that arb

provided'to the teacher.
4

2. Increasing the manpower in the classroom, People arethe primarytpolis of
4.

instruction. 'By adding teacher aides more instruction.can occur.

3. Carefully structuring the daily program so that is used to meet priority.
.

teaching needs. Everyone knows What to do anoi-whento.dO it.

.t
4

e

4. 'Using direct,'small-group instruction. This is an efficient way to 'individ-

ualize-instruction fc)i.\the non - reader.

.

5. -Using positive approaches to get and 'Maintain ,student attention,keinfOrce

Food,re§pbnses., and c orrectmistakes.,:,
\

6. -Using carefu' training and supervision to ensure that appropriate skills and

'procedures hay
ti

ee provided to the clabsroom staff.

7. Monit tri tudent ro ess.withbiweek19-criterion-referenced tests and

repor s of lessOn taught to detect problems/while there is time to correct them.

These/com ponent procedures have been used in designing a model prograM that

will teach basic akills, if it is followed.

' Program Objectives'

Nine DISTAR programs are at the Heart of the model. They ser ve to specify the

teaching objectives for students in Reading, Arithmetic, and Language., In DISTAR

Reading I, and II, the focus is first on deboding skills and then comprehension.

The children are 4hught to say the sounds for letters and to sound out regul words.

,

Then irregular sound words and letter combinations-are added. Is story reading

skillS are built,'-the concern moves more to comprehension of what is read. In

Reading III, the children are taught to read for new information and to use that
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information
. , ,

. Mobt of,the_stbes
'

have a science base to them which provides

4 4 , o. .
A '

. rule ha't-cah be used to solve problemS in dttronopy, muscle function,.ot
\ -; ,

. .
- , .

.. 1

.....
. measurement , Reading.III OloUla"prepare the student to use.upper level textbooks.

. .

,

.

1

.' r -

. .
--

DISTAR Arithmetic I teaches ba-$ic addition and subtraction operations through
.t

'a problem-solving approach. NuAer .fatts are memorized to speed up the s'and

todiset.the tage for more elaborate problems. In AtithMetit II, 'he students are

.0

. introduced to multial.cation and fractions. AdditiOn:and subtractiOn are extended

-.L,r/- -4: ..

', to column ogerationS, and a variety of measurement concepts invOlving time, money,
.., ,

_

. lenim.#7, -and weight.6.-e' taut.sht. The steents are also taught More nUmber facts,
... ' '

, :

, , . _____ ..- .

haw to d4rive unknown facts from known faCts, and how to work sto,7 problems. In,

, .

o 1 .

.

.

s .

.

tv / .

1

Arfthmetid"IIIe theistudents are ta t algebra, factoring,"and AiNtrsion, andt,the

4f r, v
,..- 1

.-.), .

A ..

traditiOnalaiare,extead&I, :oper,t4q
"

`

.

.

, , ,.,.
.f>,--- ' .

.

,. ,

...

e : ..DISTAR Language/I,Ana lIpeach Object jes, object clas ;-objeat propekies

. - .. ,)-
. ,.

, 1/4

and relational ter7,4\Children are taught tb make.whole'statements and to appro.=

and logically aescribe the worla around them: Language I and:II are

.

ally.comprehension prog4ams, coupled with practice .in language production.

Amon other thingsvthe students learn to deal with conditionaAty,'causality,

multiple attributes, definitions, dedUbtions, synonyms, and opposites. They are

/5
\s,

priat

basi

11

also taught how to ask questions in order to find out about,something. Language III
4

expands the.logic1 use of language (reasoning).and teaches basic' grammatical ,"le.

and structure. Many activities in Reading and Language arp also geared to buildingl

writing and spelling skills.

The major goal Of thee Direct rnatruction Model is to give disadyantaged
,- \ 1

-;

children sufficient basic skills to compete with their more advantaged4eers for
.,

higher education and the opportunities available in our 'society. As an immediate '

/`

.

c

-

we have used criterion of grade le vel petformance (50th percentile) on

major school achievement test batteries .by the end of third grade. We.are also

4 )

t
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A
concerned that children.learn efafts social skills and valaes, and we

N

encourage instfuction in thes areas as suited to local conditions. We belie've

that our

.personal comfet

..

procedures.will build positive attitudes toward self, based on
.. ..

.

ence and positive treatment by others. However, a positiye self-
1.

.

concept is "viewed as a by-product
*
of goody teaching rather than as a goal'thaf can

. .

_

, .

1;-' .

be. achieved in thgp abstr'act l

t
o. %.

.) The Contract
-1--=7, .

_ k

.

Installing the Program

:As a Sponsor, we contract with a school district to establish and -menitor a
----

-

program they havb chosen. The contract, includes

materials, and facilities;.job specifications for

monitoringnd 4valliationlprocedures; and Athods
h

--

budgetary requirements for staff,:

staff; training requirements;

for dealing withcontradt

, . t .
. -

d %lotions. Initially, we trussed school-districts to adhere
..,-.1

. ,

not insist on writn cbntract's. ProbleAs,occurred:Whenkey nnel were changed
- - .

weementa.. We did °

w ithout the new personnel being required to.keep the agreements mad..: with the

sponsor. Now, we insist on acceptance of contract' agreements before any - person

) .

is hired. to work in-the,prograM.
-

4

Training and' Supervision

The goal of trAining is to, provide the teachers (and parent aides)/th the

skills required to

group the children

.

;teach small groups within the model. Teachers learn how tot
to get the most out of every Child, how to use signals to

coordinate group responding, how to present the DISTARtasks, how to reinforce

1

right responses, and how to correct mistakes. This training has usually been

-
.

accomplished by a one- or two-week preservice workshop, c-,ntinuing.inservice

siond of about two hours a Week, and classroom supervision. A number o detailed

procedural manuals have.been prepared for trainers and partiCipants in training.

With a structured teaching system, it is possible to specify the teaching skills

oi
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nee40. Training involves modeling and actual teaching practice with teachers,
e

taki,nfiturns playing the students' roles. Teachers and aides learn by performing

under-suervision'iand gaining feedback on their performances, just as their students

do. A videotlpe,library which Illustrates how to teach key tasks,in_the program has

been helpful .for inservice training. College credit is given for inservice 'courses

.in.the baSib r nforcement, and programmint principles underlying the prograM

EngelMa n, & Thomas, 1975a, 1975b). This training has contributed to more

than 50- of our ar becoming certihed,teacherS.

Classroom supe vision is.providect by consultants trained by the.sponSor. Many

v .

/ -

.#, of these consultants e former teachers from the local schools .- Every trainer
H'. , : ., '-....,. t .

,how y

,

a...Must-be able to demons ate with children every aspect of the teaching-requirements

of the program. They ar expected to 4end'75% of their fiqkitig day in the classro6M.
J ..% ,

Managers 1
,

\ .. ..,.,

,,,..
, . .

Each projeot has a man ger asstgned by Oregon.. Mangers must *, exrier2enced '

. ...... . .

\'
, t,

.

.
..i.

teachers and supervisors who now the classroom pro
\

ceAures anl assume r&pbnsibility
.

for all, phases of it. Manager

\
adapt Schedules to local needs, monitor all phases.

t 4 .

C

of the program, identify priorit
t

eA,'and continually work for improvement'\of imple-,

mentation. Managers spend most o their on-site time,in the classrooms.

Monitoring;

The managers and supervisors pr vide the first line of quality control on

teacher psrformancee The next line c mes from biweekly reports of teaching activi-

ties and of student progress on tests. To monitor student progress, paraprofessionals

are trained to give criterion-reference tests in one area every two weeks. These

biweekly reports show absences as.weil as where,each group is in Reading, Arithmetic?

and Language. The reports are used locally to regroup children, provide for tutoring,

and/or to guide inservice training. They also let the sponsor 'know whether an

acceptable rate of progress is being made, and the quality cf that progress. Pro-

jections of yearly progress enable, us to make program adjustments if the children

U
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fall behind. Thus, the program has built into it feedback loops at all levftls to

provide a baSis for corrective action at the time trouble occurs.

.The Children'.' by the Project

The main; data described in this summary are based only on the Low Income students
,

r
from go communities using the E-B Model. The communities include a cross-section of

,.. .

"poor",America--rural andjnner-city Blacks, ruial Nhites, MexicL-Amerittans in

Texas, Spanish-Americans in New Mexico, Native Americans iri:South.Dakota and North
Z

_

Carolina, and a variety of ethnically mixed communities. Approximat-ely 8,000 Low

Income students are in the program at one tithe. The dat -tome preSented cover

students who entered the program between 1968 and 1973. W have APta on 5,922

kindergarten-starting children and 5,565 first-grade starti g children in our main-

analyses. Students are included in this analysis if they meet the 0E0 poverty

guideline (called Low Income in this report), if they started the program at its

earliest grade ie.: and if tests are available at more than one point in time.

The data include students who may have left the progrtth befdre completing it.
/

For Wide Range Reading, the sample sizes are:

Pre -K Post -K Post -1st Post.2nd Post -3rd

K -Starting:
2,435 5,181 4,810 ' 3,300 1,988

Pre -1st Post -1st Post-2nd Post-3rd

1st - Starting:
2,412 5,160 4,665 3,629

This data base provides a maximum sample size for measurement of program

impact. To check for biases in the outcomes becallse Of changes in students over

grades. (attrition), we have also analyzed year -toyear- gains on the same students,

and fullrterm pre-to-post gains (K -3 or 1 -3) on the same students. These analyses

do not materially change any conclusions except to make the actual gains about two-

tenths.of a grade level,higher than those repwted,here. When the excluded non-Low

Income children are added to the analysis (20% of our children), there is another

slight increment in the level of performance. Children who enter the program late,

perform a year lower on the average. This would be expected if the program is

important.
3:



The sample at the end of third grade is smaller because two groups that started

in kindergarten and one group that started in first grade have not yet finished.

Threnstry level testing is low because the first cohort was not pretested pt all,

and less than half of the next three-cohorts were pretested. Examination of the

sites with and without pretesting shows no deteCtable pattern that could_introduce

bias. Furthermore,a comparison of the partial data for cohorts 2,'3, and 4 with

,

the latter full data on cohorts 5 and 6 shows no systematic differences in entry

.

,scores.
*a*

--The Tests

Tiwee testa:were used. The Wide Range Achievement Teq (WRAT) provides

measures of Reading, Arithmetic, and Spelling. The Reading teat is quite'reliable

(.91--.92) has been demonstrated to reflect instruction which teaches decoding

I .

skills. The Aiithmetic test has questionable content validity for some levels of

the test and lower reliability (.72--.80), bit irovides\a gross measure of compu-

tational skills. The spelling test°has reasonable reliability and (:83) content

validity. The Metropolitan Achievement Testj(MAT) provides measures of Reading

(comprehension and word knowledge), Math (computation, concepts, and problem

solving), Spelling, Language (grammar), and at. -the Intermediate Level, Science.

The MAT has excellent reliability (.93--.96 for the tests reported) and adequate

Validity as measures of some of our program goals.' The Slosson Intelligence Test

(SIT)'is a short, individually administered test aimed at measuring what the Stanford-

,.

Binet Intelligence Test measures (reliability .92, correlation with Stanford-Binet

.93). We.have-included it to measure some of the more general program goals tied

to the logical use of language and reasoning skills.

The WRAT and the SIT have been given to nearly ell students from the end of

the first project year. The MAT was added at the end of first, second, and third.

grades beginning in Spring, 1972. Testing was carried out under the supervision of
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the University of Oregon field staff by local teachers and aides. Careful tr..in-

ing for in monitoring of testing was followed,

The Results

Norm-Referenced Gains

A major goal of the direct Instruction Model has been to get Low-Income Follow.

Through students on a par with national norms by the end of third grade. Table 1

shows the degree to wnich this goal has been achieved for low Income students

starting the program in kindergarten.* On the WRAT substantial gains against the

norms are present for all measures. These gains are displayed in Table 1 as

- _percentiles on a standard-score scale.** The norm-referenced gai' :n WRAT Reading

(decoding) is one-and-three-fourths standard deviation units. The Low Income

ptudents are close to a standard deViation above pie norm on these important reading

skills at the end of third grade. On WRAT Arithmetid 4nd Spelling, large norm-.

referenced gains - a demonstrated and the students are functioning at the national

norm median.

We have no pretest for the Metropolitan Achievement Test measures. However,

on the basis of the WRAT data we wouldIstimateentry performance levels to be no

higher than the 25th percentile and so we have used a jagged baseline to illustrate,

this probability in Table 1. The end pf third grade performances show the Low Income

E-B ttuden s to be at or'near the national norm on all measures. They fall a little .

*Foe
tables provi
to percentiles u

he data in Table 1, statistics were computed with standard scores from

.by the test publishers. The mean standard scores were then converted

ng the publishers' tables.

**Percentiles exaggerate differences near the mean and minimize those far from

the mean. The graph has been drawn to overcome this problem. Assuming - normal

curve, each horizontal line represents an increase of one-quarter standard deviation.

However, the lines are labelled according to their percentile values. This provides

the ease of interpretation of percentiles, as well as showing the magnitude of effects
in standard score units. A one-fourth standard deviation gain is educationally

important.
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TABLE 1. NormReferenced Gains on the Wide Range .(Pre K to .Post31

and Post - 3 Performance on/ the Metropolitan for K - Starting,

Lori Income, EB Model Follow Through Students.

14

I

Reading

WIDE RANGE

1 Arithmetic I Spelling

METROPOLITAN .-

total Tot31

hiding-Math Soiling lapguage

$61

I

National

.

GOAL:

Norm Median

44-

.-
io

*

31

i
t3

16-

Pic Pretests 1

II

1

4

!a

!s

ed

5

Is

I # i Lrji
Post 3 post 3 3IPost 3

1804 1824.1 1654

52 48 1 0

1

7411 62 8 ' 699
;

119', 113 1 132

3 98 1 3 68 1 4 28

Pie K Post 31 Pre K

2435 1938 2616

A 83 19

859 114 5 8E6

162 20 9 i 15 8
;

18 ,5 35 19

Post 3 Pre 7. Post 3

1969 2520 1974

54 I 8 49

101 1 i 195 991

86' 204 139

3 99 1 09 319

Post 3

1863

40

580

103

3.31

1

limber of Catlett

Port eget!

Mesa Note Gran Bas
Standard Stores 16

Standard Deviation of

aim Grade Erwtalen

short of the norm (40th percentile) only on MAT Total Reading - -a measure of reading

comprehension.

Improvements over Cohorts

In K-starting sites the data for cohorts 2,to 6 show progressive improvements

on WRAT Reading and Arithmetic (anl to a lesser degree in Spelling). The magnitude



of the improvement is on the order of one-half standard deviation. The majQr

improvements occur at the kindergarten level and are maintained in later grades.

It took some kindergarten teachers time to take seriously the task of teaching

.academic skills to five-Year-olds.

The data from 1st-starting sites show a narrowing of the gap with national '

norms, but with one less year to teach, the effects across tests are about one-

quarar standard deviation below those shown for the K-sites in Table 1. There is

/
apignific.knt advantage in a compensatory catch-up program of having one more year

to teach When that time is used efficiently.

°: /Controlled Within- Project' Comparisons

In 1970,:we started the Cherokee, North Carolina program simultaneouslY in

kindergarten, first grade, and second grade. This provided a basis for comparing
,

the, performance of the children Who had progressively more of the model. Since

' 1970 we have also _ollected data on three additional cohorts, these data permit'a furthe

assessment of the.progressive effects of better implementation (two of these cohdrts
3

have not yet, finisned third grade).

The Cherokee project is located in the MA school in the town of Cherokee.

This is the,only.school on the reservation., With a constancy in student populatfon,

and staffing, the study provides a rather clear-cut indication of program impact.

The results from this analysis at the end of third---gwie are given in Table 2,

For each measure, Table 2 shows a progressive improvement with increased years of

the.nrogram or longer implementation of the program. The magnitude of the improve-

.
ments from 4rly groups to later groups are in most cases more than one-half

standard deviation. Only one of eight comparisons is not significant.

In six other sites, we started programs simultaneously in kindergarten and

first graqp. On nearly every comparison, those starting in kindergarten performed

significantly higher on the achievement tests at the end of third grade. The

Li
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Table 2

\

End.oP-Third Grade Percentiles for Cherokee Groups
Having 2, -3";'Nand 4 Years of the E-B Follow Through Model

WRAT N

Two Years Three Years Four Years]. Four Years
2

99 114\ 103 . 85

'Reading

Arithmetic

45th

34th

79th

45th

79th

55th

84th

50th

'MAT N 109 1Q2 83

Total Reading

Total `Math

Language

Spelling

--

36iti

47th

40th'

36th

lerth

65th

67th

42nd

,52nd

68th

67th

49th

Tests comnar/ing mean standard scores for two- and four-year

groups, and :three:- and tour -year. groups, were significant-at the

.05 level or befter in each case'extept the three- and four-year

comparison for WRAT Reading.

magnitude of the advantage averages, one-half standard deviation, or .6 to .8

grade levels. The overall findings are consistent yith the previous comparison

made between K-starting and lst-starting sites, but the within-site comparisons

show aeffect twice as large. Because of regional variations in populations and

school proceduresprocedures between K-sites and 1st-sites, these within -site comparisons

probably more truly reflect the potential gains of academic instruction during

kindergarten 'for Low Income children.

Fifth and Sixth Grade Follow-ft
T.7

Approximately 700 E-B Follow Through fifth and sixth graders and 700 non-
,

Follow Through comparison students were tested in seven sites at the end of fifth

or sixth grade. The Wide Range Achievement Test (Levels 1 and 2) and the Metro-

politan Achievement Test (Intermediate Level), were given in most cases. The

comparison gruups were from schools having students with similar backgrounds.
..----

I



However, 44th samples of 35 to 100 students, variations in important background

charac-.-..eristics are to be expected. For this reason covariance analysis was used

4 A
to adjust., mean differiences on outcome measures for differences in student sex,

father's education, mother's education, numbdr of siblings, income status, and

ethnic group1status. Four comparisons were made for most sites on the WRAT

(Reading and Arithmetic using both levels of the test) and ten comparisons were

-made on the MAT (Word Knowledge, Reading, Total Reading, Language, Spelling, Math

Computalliop,'Math Concepts, Math Problem Solving, Total Math, and ScieAce). The

results showed 53 significant differences out of a possible 149 at the .65 level

uSing, a one-tailed test, Of the 53 significant differences, 50, fa,med Fallow-.

4

Through and 3 favored the non-Follow Tnrougn groups. Where significant effects are

found, their magnitude averages about one-half standard devia . WRAT Reading

measures showed significant differences in favor of Follow Through in 14 of the 20
-

comparisons. MAT R-...ding measures showed 11 out of 39 signi?icant comparisons in

favor- of Follow Through. WRAT Arithmetic showed significant comps:risons favoring,

Follow Through in 4 of the 20 measures. MAT Math favored Follow Through sianifichntly

for.12 of 40 comparisons. Science showed 3 significant differences` out of 10,

Language 2 out of 10, Spelling 4 out of 10. One-negative finding,was found for

WRAT Level 1 Arithmetic. The other two negatiVe findings were on MAT Spelling.

Spelling was not a strong point of the program in the early years.

Overall, the results are strongly supportive of an effect of the model which

is persisting (in the absence of special programs) two and three years later. The

results in Reading (both MAT and WRAT) are especially encouraging. The reader

should note that these result were achieved largely with children from 1st - starting

sites. Children from K-starting sites should do better.

The level of student performance in the years after Follow Through are in many

cases disappointing. There were sizeable losses against national norms prom third .

/
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to fifth, or third to silth grade. Losses were especially great,in ir'th (about

three-f urths of a. standard deviation, 50th to 23rd percentile), bmd the readingL
g

comprehenglon (about one - fourth, standard deviation, 35.th 0 25th percentile).

ding decoding skills were maintained, and apparently some schools taught

spelling effectively in the intervening years. There is a clear implication that

corn ensato Programs cannot be ex ected to maintain gains after,the programs are

stopped, unless all schc -1s are prepared provide effective teething for every

child in every grade. This is certainly not the case today.

Achievement of 'Students with Low 'IQ's

One of our concerns is the development of procedures for teaching the hard -to-
r v

-teach student.. A large group of such children can be defined by their low IQ's.

7 -

We have examined the academic gains for our studentS with IQ scores below 80.
.

Figure 1 shows comparisons for WRAT Reading gains tbr Low-IQ children and for All

of our Follow Thrgh childi=en. The data show. that Low-IQ children (mesa' IQ = 73

at pretest) gain more than a year on WRAT-Reading for reach year of instruction.

On the average the gain approximately 1.2 grade levels each year, while the

gain for, the All Group averages. 1.35 grade levels each:Year3)Gains in WRAT Arith-

.

metic produce very similar results. The average gain for K-starting, Low-IQ

students is .95 grade equivalents, whild,the All Group averages 1:00. For 1st-

starting children, the average gain for the LbwIQ group is 1.04 grade equivalents

and the All Group is 1.07.*

An examination of the number of lessons taught each year to the various groups

shows that 'Low -IQ children are taught 30\fewer DISTAR lessons (460 is avera?°.e) in

kindergarten and 25 fewer in first grade. After that the differential drops to

*Examinationof the gains in standard score units does not change the

implications of the'data.
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low IC107)

All (2118)

Pcfst K - Post 3

Low 'IQ (40).

All (1374)

re Post 1

Low IQ (305)-

.AII (2113)

Post:1--Pott 3

law IQ (408)

-All (3333)

00

1.24 gain

1.33 gain.

K - Starting.

1 2 3 4 ,

41i0 K - Starting
3:32 gain

:411' it, X X% 2
dyy O

4.04 gain

4

1st - Starting

2 3 '4 %5

. 1st- Starting
x'2.52 gain

2.14 gainAAAAAAAME::..4
1

. - 4

WRAT Reading Grade. Norm

Figure 1 Readin,: gains of low IQ disadvantaged children. (Shaded area

-Indicates gain for the time period showri to'the'left of each chart.)'

Low IQ = IQ o480 or less in Engelmann-Becker Follow' Th4h,Progiam.
All children in Engelmann-Becker Follow Through Program.
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less than 15 lessons (or 9% fewer lesSons). The data imply that Low-IQ children

Can betaught a lot more than is commonly asaumed.

The children also .bowed gains in IQ. The All Group shows an average gain at

I the end of third grade of about eight points, both K-starting and 1st - starting

,.....groups. Discounting sta'&istical regression effect,*.the Low-IQ groups are esti-

mated to iiive gained between 8 and 11 points on the average

A ,"

./..,

t

*The true.score mean on pretest was estimated by using this formula xT = xic rv,

where
K

is the mean of the Low-IQ group in deviation units, and r is the reliabilM
xx

,coefficient (.92).



Conclusions

1. The eyidencb shows that the model has been effectiye.in building bar
"----

skkills'and intellig(Ince for a wide variety of disadvantaged students. On all

- ,

measures our Low Income
4
students are.a or neal. national norms by thp end, of third

C'

grade. /

. . .

2. The evidence shows that the effects we hdke produced are education'ally
P

significant in size and can still be detected two,and three years later., These.
. ,

. .

41
significant follow-up finding\ have been shown largely 35j.th

6

Aildren having the .1

benefit of only three years of the E-B Program (1 st -starting). KLstarting students

may as') better. The significan,'-fifth and sixth Fade effects are found in'spite of

losses against the norms 'after leaving third grade.
ti,

%;..

3. The evidence strongly supports the value of beginningrOstematic instruc
- :

.

*p "
I

tion in basic skills early. There is_' measurable benefit from Direct

.
\ .

Instruction in kindergarten. Contrary t.o,what has been attributed
,

to our program

by our critics, this has not been harmful tb children. The.National Evaluatioln

'measures of self-esteem (Coopersmith)'and Of parent and teacher attituoies (inter-

views) for those in our model show that our teaching approach produces very positive

attitudes as well as academic,gains. ,Our students are enthusiastic youngsters who

enjoy learning and enjoy becoming competent.

h. The evidence demonstrates that the Direct Instruction Model is clearly

effective with Low -IQ children. This is the group which has failed the most in

the past.

. The evidence shows systematic improvement for s
\
ccessiye K-starting groups.

Better implementation of the program, as well as progi improvements, have led to

better outcomes. Not yet seen in the data are the addLonal benefits likely to

ensue from the second-generation of the DISTAR programs, which have been revised

gin the last ,two years.

1J



Farther support for.these conclusiOns is provided by Rosenshine (1976). In

his revicw of research on classroom instruct on, cpnclude that "in the-

wrent research findings on time, content covered, work zroupings, teacher questions?,

student responses, and adult feedback,)one a zenertil convergence of results on

what might be labeled the direct instruction model (sometimes called a structured

approach)." ROsenshine draws an the research of Stallings and Kcskowitz.(1974),

.1-

Soar (1973), and'Brophk and Eli.ertson (1974) in drawing hib conclu'sions. Where the

components Of-the direct instruction model described earlier in this report-are

present,,spositive gains in Reading and Meth are .found.

Discussion

of .

Two points in the data are expecially .in need of discussion. Why are we able

to reach national norms on all tests except reading comprehension, and why do the

losseso.gainst the norms occur from grades three to five or .three to six? The

answersto these questions are related.

It is our conviction, based on a variety of evidence, that a good proportion

of children from Low Income homes do not receive the instruction in basic language

concepts that the typical middle-class child receives. Since basic vocabulary is

e key element to success on intelligence tests, these children are likely to test

lower on'such tests. . To a large extent, schools fail to systematically build basic

vocabularies in students. Vocabulary in readers is controlled for the first three

grades;(and includes only about .1.500 words according to Chall)"and then suddenly

shifts\to a unrestricted adult vocabulary of about 15,000 words (Thorndike-Lorge

estimate).. Thissodden shift is reflected in the performance of our students on the

Metropolitan Elementary Level Test at the end of third grade. Reading comprehension

is tested

\

with a vocabulary that goes far beyond what has been typically taught in
,.

school.: is same vocabulary is also present in most fourth grade 'textbooks. It

,
is not sure isinp that children of poverty are likely to flounder at this time', or

4;1
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*or

that our students should show losses be'twe the end of third,gr.ade and.sixth'grade
I 47`

when there is no Follow Through. The Low. Income students do not get the home

instruction in Language that middle class childten get.

The losses in Arithmetic between third and sixth grade simply imply that schbol

wpgrams are not adequate (do not teach) for.the instruction of Low Incomes- students
0

;
4.

at this level. The students in our -ograms showed they could learn when
.

they were

. taught.
.

\. If this analysis is correct, the implications are:

1, .Begin basic skill instruction no later than,andergarten for all educationaly

disadvantaged children.

2. .Revise school programs to systematically build Language 'comprehension through
, .

a gradual expanding of the admissible basic vocabulary. Do not leave this baste

. Competency up to the home or chande.

4
3. Extend a Foil,- Through-type program through the school years until at least

e
;minimal adult competencies are met.
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CHAPTER I

/

Teehnical Report 76-1-
,

4

THE AODEL,. ITS GOALS, AND THE TESTS

Follow Through was initiated when. it appeared that gains made in

some.effective Head Start prograts were being washed out an the early
0

school grades. Originallyplanned as.an operational program, it'was

? k

converted to a planned lirariation'exPerimentyhen the initial funding

L.
i

,. C, ,
,

jeverwas cut from $120 millien*$15'million..')While autherized616der
.1

.

the Economic Oppor'tunity. A

..

ct,,the program Was-administeredby theOtfice

, ..
, i

EduCation from the.start. A pilot pregram'was started-4h 1967-68 in

,

40 school districts. During this year, the decision to find out what.

0

workaitas made, and "program sponsors" Were bought. Each Follow Through

community was asked to select from a set of predeveloPea'approabhes the

one they would like, to work with.

The initial group of potential sponsors included Glen Nimnicht,

Dayid Weikart, Ira Gordon, Leonard Sealey, Marie Hughes,,Don Bushell,

Larry Gotkin, and Siegfried-Engelmann. Consideration was given' to

thepoSsibility of combining some sponsors into consortia. For example,

the University of Oregon Direct Instruction Model,, the University of

Pittsburg Individualized Early Learning Model, and the University, of

Kansas Behavioral Analysis Model all relied on modern behaviorism for

basic principles. However? the differences between approaches were

-considerable. Pittsburgh and Oregon were devel4ing their own materialb.

One used individualized instruction and t1 4 other small-group instruction,

as the main vehicle. Kansas relied almost entirely on published materials. .

Thus, --the idea of consortia was abandbned.

22
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, Page 2

After preliminary'discussions, 18sponsoring groups were invited to

present' proposals to Follow Through communities for consideration. For-

many sponsored programs were begun in the summer of 1969. Eventually,

165 school districts and 22 sponsors came to be involved.
1

By 1970, we at Oregon were working with 20 school districts,

starting at the beginning level and adding a grade a year until the

students were in third grade. A new group of beginning level students

has been Added to the study each year 0.nce,1968. In a given year, more

than 9,C30 students are in the Oregon spontiored program.

The Follow Through, Guidelines call for a program of comprehensive

re

='services including health care, social and psychological services,

community involvement, andan educatiOnal program. Sponsors could be

responsible for any or all of these services. In most cases, however,

the,comMunicies assumed responsibility for health and nuttition programs:

The focus in what folloWs is on the system built to install and operate

the educational. program.

BRIEF DESCRIPTION OF UNIVERSITY OF OREGON

Direct Instructionlindel
2 .

Engelmann defined the basic problem faced in teaching disadvantaged

children as one of devising a system to get more teaching going in the

clasSroom. Only if disadvantaged children were taught more gould they

learn more.

Our Follow Through instructional system was developed having these

components:

1. Increased manpower in the,classroom.

2. Structured-daily routine.

3. Daily programmed lessons.

4. An efficient teaching method.

5. Continuing training.

6. Moni?oring of progress of the children and the skills of the teachers.

23
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1. Increased manpower in the classroom. When children cannot read,

the primary means available for instructing them is by talking to them.

If one is to get to every child and fully utilize the school day for

:instruction at a faster than average rate, .more than one teacher is required

11

.

for 25 to 30 hildren. BecaUse of cost considerations, two*teacher
1

aides were used. For the mast part the aides are parents of the poor

children. It was our belief:that parents who learned' good teaching skills,

would also be in better poSition to facilitate their children's learning-

at home.

2. Structuring the daily program. Manpower by itself does not

insure that more teaching goes on in the classroom. The organization

of the "school day, .a good program, and training are needed to effectively

use `the added manpower.. The classrooms are set up so that the three

"teachers" are each working in booths (fosound control) with groups

of four to seven children. The teachers and aides become specialists

in one of the three basiC programs (Reading, Language, and Arithmetic)

and a schedule is devised to fit.each school's timetable 'to rotate the

children through teaching groups and other activities when the children

work on 'their own. Approximately thirty minutes is used for small group

instruction in each subject area at Level I and II. At Level III, 15

minutes of instruction-is followed by thirty minutes of selfdirected
/

practice in workbooks.

3. Programmed lessons. The instructional programs that are used

in our- tollow Through Classroomsa/ie.:the DISTAPprog*nms (Reading,

Arithmetic, and Language). These programs are potentially powerful--

particularly with respect to teaching the general case.

/_f.
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4. An-efficient teaching method. The DISTAR programs are just

words on paper. In order to teach these skills, the teachers and des

must understand the concepts and operations they are teaching and must

have a number of basic teaching skills. These skills involve management

of the children and organization of the teaching materials so that both

the children-and the teacher are ready to work when they sic down n

ari instructional group.- Beyond that, the teacher needs to know how to

teach a task -t any task. ,

Theakillsinvolved consist of knowing how to present the demon-

seratiOns t^ the children; how to. use attention signals to get the

children to respond together (or individually) on cue; how to pace each

task appropriately, quickly enough to hold attention, yet goineslowly

-_whem:required to give the children, "tine to think"; ho::: to use

reinforcers effectively to strengthen correct responding; and how to

correct mistakes in a way which permits all children to learn each

task (criterion teaching).

5. Training and supervision. The goal of training is to provide

,the teacher with the skills outlined above. This is accomplished in a_nne

-or two-Week preseivice workshop, continuing inservice sessions of about

two hours a week, and through classroom supprvision. A number of

detailed procedural manuals have been prepared for trainers and participants

n raining. The key is to know what the teachers should be able to dO,

.aria-to devise ptocedures to teach the required skills. It should ie

.recognized that precision in specifying and training essential teaching

AkillS is only possible within a structured teaching system.



Classroom supervision is

Page 5

rovided by consultants traine6 by the

sponsor. .Many of these are former teachers from the local site. There

is approximately one local supervisor for every two hunokre0 children in

the program.

6. Monitoring. The management of the progress of.morv, than 9,000

children in 20 locations around the country requires a carefplly designed
A

monitoring system.

Built into the DISTAR programs are teacher-given tests to check each

newkill.. as it is taught. To monitor child progress inder'erdently of

the teacher, continuous progress tests (criterion referenced) are given

in. each area each six weeks by paraprofessionals at the Follow Throug',

sites. Every two weeks test results in one area are summarized by child,

on four-copy iBM forms, (with names and numbers preprinted by group).

These biweekly reports also show absences for the two-week period and

show where each group is in each program. Copies of the reports go to

the teacher, the supervisor, the FolloW Through Director, and our data

analysis`center." The reports can be used locally to directly regroup.

the children.or to provide special remediation or acceleration. They

also provide a basis for summary analyses Qf progress for management

by the sponsor. Trouble spots can be determined and worked on.

Management reports are produced by computer to keep track of group'

progress. Projections are made and compared with target goals for each

group for the year. When projections, fall behind goals, adjustments in

the program can be made at the site to attempt to reach goals before it

is too late to do anything about it. Management reports also keeptrack

of scLool calendars and absences so that it is possible to base

projections for each site on local, conditions that affect teaching days

available.

20
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PARTICIPATING'FOLLOkTHROUGH PROJECTS

Thii report covers-data collected in the sdbool, years. 1968-69 to

1974-75 in 20 Follow Through Projects sponsored by the University of

OregOn, pirect Instruction Model. The sites, :antry levels and-years

covered by this report are shown in Table 1.1,

Table 1.1

Sites by Years an,111 Entry Level*

Sites
.

L
School Years

68-69 69-70 70-71 71-72 72-73 73 -74 74-75

.-

Brooklyn, NY, PS137
.

K K K K K K K

Cherokee, NC K-., K K X I K

Chicago, IL (Ogden) . K K K 'K
(not Tide
eligible).

1

I

-1Dayton, OH 1 1 1 1

Dimmitt, TX 1 -1 1
DrOpped out
in 2/75

E. Las Vegas, NM 1 1 1 1 1 1
$
1

E. St.-Louis;:- IL- 1 1 K-1 K K K K

Flint,.MI K K K K K K

Flippin, AR K-1 K K K K

Grand Rapids, MI, K K K K N6 Agreement Dropped

Providence, RI K-1 K K K K

Racine, WI K-1 K K k K K K

Rosebud:rine, SD 1 K K K K K K

Smithville, TN 1, 1 1 1 1 1 1

Todd County, SD 1 K K K K K

Tupelo, MS , 1 1 1 1 1, 1 1

Uvalde, TX 1 4. 1 1 1 1 1 1

Washingtonf DC K K K K K K K

W. Iron County, MI K K K K K K K

Williamsburg County , 1 1 1 1 1 1



.Page 7

OBJECTIVES OF THE EVALUATION

The evaluation was designed:

1. To demonstrate that economically disadvantaged children can be

taughtso that they will show a rate of progress typical for national north

groups in reading and math for grades K to 3. (Priority: high),

2. To demonstrate that economically disadvantaged children can be

taught so that they show a mean IQ gain from entry grade through third

grade,,even though the usual expectancy is for a loss. on IQ tests.

(Priority: middle)

:3;;._ To demonstrAe that low IQ children (80 and below) from

economically disadvantaged homes can be taught at least a grade level a

year. (Priority: high)

4. T9 Jetermine if any found gains can be shown to persist at

grades 5 and 6.

5. To examine the effects of introducing the model into Head Start.

now LIJ. no:;'!/le r,,IaLion; of process and ouLcome mear.ire:;.

Designs

A norm-referenced design will be used as one approach to objectives

1, 2, and 3.

Control - groups designs are used for objectives 1, 2, 4, and 5.

Experi=enal approaches are ,:sect for object:7t:



Measures

1. Wide Range Achievement Test (WRAT)

(a) Reading (decoding words) (R),

- (b) Arithmetic (A)

(c) Spelling (S)

2. Metropolitan Achievement Test (Mgt)

(a) Primary I.

(1) 'Word Knowledge (WK)

(2) Word Analysis (WA)
(3) 'Reading *(R)

(4) Total Reading (TR)
(5), Total Math (TM) 4

(b) Primary II.

(1) Word Knowledge (WK)

(2) Woid Analysis' (WA)

(3) Reading (R)

(4) Total Reading (TR)

(5) 3pelling (S)

(6) Language (L)

(7) Math Computation (MCom)
(8), Math ConCepts (MCon)

(9) Math Problem Solving (MPS)

(10) Total Math (TM)

?age 8

(c) Elementary .(Same scores as Primary II less Word Analysis.)

(d) Intermediate (Same as Elementary plus Science.)

3. Slosson Intelligence Test (SIT).

4. Attendance.

5. Lessons taught in programs (Reading, Arithmetic, and Language).

6. Criterion-referenced tests (Reading, Arithmetic, and Language)

for the years 1970.to 1973.

7. Teacher-aide background form.

8. Student background form.

9. Individual site parent and teacher questionnaires.

10. Teacher and aide evaluations by supervision.

11. Student performance measures in experimental studies of instruction.

2J



RELATION OF OBJECTIVES TO MEASURES

Objective

1. 'Norm-Referenced Gains:

Page 9

In National In Site Appropriateness
Evaluation 'Evaluations of Measure

(5-very appropriate
1-barely suited)

(a) Reading

(b) Math

WRAT-Reading
MAT-WK, WA,

R, TR

-WRAT-Nath

'-'(was)

Yes

(was)

Yes
Yes

Yes

. 5 (decoding)
4-levels 1, 2
3-level 3 (Comprehension)

4-levels 1, 3
2-level 2

MAT-MCom, ,

MCon, MPS, TM Yes Yes 4-levels 1, 2, 3

(c) Supplemental
Measufes WRAT-Spelling No -No 3

MAT-Spelling Yes Yes 3

MAT-Ldnguage Yes Yes 5

. IQ Gains: SIT No Yes 4

3. Instruction of Low
IQ Students:

(a) Reading WRAT-Reading (was) Yes 5

MAT- Reading Yes Yes 3

. (b) Math WRAT -Math (was) yes 4-levels 1, 3

2 -Level 2

MAT-Math Yes Yes 4

4. Fifill'and Sixth

'Grade Study:

(i) Reading WRAT=Reading 5 (decoding)

MAT-Reading 4 (comprehension)

(b) Math- WRAT-Math 4

MAT-Math 4

(c) Supplemental
Measures MAT-Science_ 4

MAT-Language 3

MAT-Spelling 3

5. Effects of Head Start
(Planned Variation):

(a) Reading WRAT-Reading
MAT-Reading

5 (decoding)
4 (comprehension)



Objective

1(b) Math

(e) Supplemental
Measures

6. Relations of Process

and Outcome:

Experimental
Studies

Measures

WRAT -Math

-Page lo

fLNational In Site Appropriateness

Evaluation Evaluations of Measure

MAT-Math
SIT-IQ gain`

MAT-Spelling

Student Rate
and Accuracy No No

Time on Task Np No

Amount Mastered No No

RELIABILITY OF STANDARDIZED MEASURES

'Wide Range Achievement Test (WRAT)

From, the test manual:

eK

Age Group N

Split-half
Reading

Reliability
Arithmetic

Level I
Spelling

5. 200 .981 .966 .971

6 200 ,.936 .959 .963

7 200 .993 .962 .977

8 200 .991 .948 .978

9 200 .989 .942 .077

10 200 .990 .948 .981

fl

4.

4

4

4

3
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These are probably somewhat inflated because of.the ten-second time

.

limit per item or because of the time limits on test sections. However,

the time limits are very generous.and SRI alpha coefficients on a tom-,

.bination-of reading and math items ranged from!.93 to .97 for various

3
samples.

The AU report on Follow Through data for 1969-1972 gives internal
4

consistency coefficients for partial WRAT tests for a random sample of

theFollow Through test population (N = 6401) as follows

Pre-4( Testing Pot-K Testing

Reading .91 .92

Arithmetic .63 .72

'Spelling .83 .83

How much these estimates are reduced by the shorter tests used is not

known. However, the data are clode to what we have found for similar,

groups on the full tests.

Our analysis of a sample of 50 records for students pretested in

the fall of 1970 and posttested in the spring of 1971, and the spiing of

1972 showed the following alpha coefficients:

Reading Arithmetic

K Pretest Fall, 1970 .92 .79

K- Posttest Spring, 1971 . .94 .80

1st Posttest Spring, 1972 .94 .76

The lower internal consistency reliabilities for WRAT Arithmetic

as used in our program are partly attributable to its lack of sensitivity

to what we tcach. This reduces the range of scores, particularly at level II.
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Slosson Intelligence Test (SIT)

The test manual states that test - retest reliability is estimated to

be .92 tor a population with standard deviation of 15.

Metropolitan Achievement Test (MAT)

The test manuals report the following alpha reliabilities:

Scales

Primary 1

Test Level

Primary II Elementary Intermediate

Word Knowledge .88 .93 .94 (.94)* .92

Word Analysis .90 , .90

Reading . .95 . '..93 .92. (.88) .93

-Total Reading .96 .96- .96 .9§.

Spelling __. .94 .96 (.97) -:90 v

Language -- .93 (.,89) ,95

Math:Computation .86 '.88 ,(.89) .8
Math Concepts .85 .90 "(.89) .88

Math-Problem Solving -- . .88 .91 (.88) .89

Total Math .93 .95 .96 .95

Science -- -- -- .94

*From ABT Report, Vol. III
5

VALIDITY INFORMATION ON STANDARDIZED MEASURES

Wide Range Achievement Test (WRAT)

Interpretability of Grade Norm Scores. Horst et al.
6
have

indicated that grade equivalent scores for most norm-referenced tests

are difficult to interpret because kids at different grade levels

do not take the same test, and in relation to standard' scores, the

amount of learning represented by a grade-norm change of one year can

vary drastically for different grade levels. For example, in terms of

standard scores, a grade-equivalent change from 2.0 to 4.0 on the MAT

4 -Total Reading Test is the same as a change in grade-equivalents from

.-

5.0 to 9.0.
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The first criticism is not appropriate to WRAT Reading sc'res,

_since.all students from age 5 to 12 take the same test. However, there

is trprogressive change in the relation of standard scores to-grade- -I.
.equivalents. In progressing from grade. 1 tot7,the standard deviation

in grade - equivalent units increases from 1.00 to 2.25 grades. This

implies that the grade - equivalent score changes get relatively smaller

An-standard score units with a progression in grade units. Because of

thid problem, statistical analyses will usually be based on standard score,

or raw score units; and grade equivalents will be used primarily as an

aide to the interpretation of the results.

Sensitivity to instruction. We have published several analysis

showing systematic relations between progress on the WRAT Reading

and Arithmetic tests and progress in the DISTAR Reading and Arithmetic

programs for levels I to III.
7,8

The data imply that the WRAT Reading

Test is fairly sensitive to instruction in the DISTAR 'programs (a

valid.measure of one goal of the,program--decoding skills). The

WRAT Arithmetic Test is also fairly sensitive to the program at levels

I and III, but not toevel II. The lack of sensitivity at level II

is due to the DISTAR program focusing on problems presentedin rows

(important for later work in algebra), while the WRAT has a high

percentage of problems presented in columns. At the end of level III, -

this is no longer a problem, but the test again becomes insensitive at the

fifth and sixth grade levels. Within year-level gains on WRAT Reading are

significantly correlated with number of lessons taught in Distar Reading I and II.

Slosson Intelligence Test (SIT)

The Slosson Intelligence Test is a short, easily scorable, test

designed to measure what the Stanford-Binet measures. For groups at
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each age from 5 to 12, the correlations with the Stanford -Binet Form

,LM were found to range from .94 to .98. However, the
-t
standard deviation

for the groups tested were between 18 and 24, rather than 15. This would

serveto inflate the correlations. With appropriate corrections, the

Average validity coefficient is aboutQ.93.

Mnifihiolitan Achievement Test (MAT)-

The basic statement abbut the validity of theMAT is contained in

the following quote from the Tedcher's Handbook:

The validity of an achievement test is defined Orimarily
'in terms of content validity: A test' has content validity if
the test items adequately cover the curricular areas that the
test is supposed to evaluate. Since each school has its -own-

curriculum, the content validity of Metropolitan--Achievement
Tests must We evaluated by each school. It cannot be claimed

that the testa are universally valid. To assist schools in
judging the content validity of ihetests, the authors and
publisher have prepared content outlines for the tests and
describet. the procedures used in developing the test content.

As this quote suggests, the validity of any achievement test must

4

be judged by 'examining' its content in relation to the program of

instruction. We have examined the MAT at its various levels in relation

to the DISTAR programs and find the test to measure many things that

the programs do not teach, and not measuring much that the programs do

teach. The major problem that arises, is that reading skills (decoding

and comprehension) are tested (espPcially at the Elementary Level--end

of third grade) using a vocabulary the students have not been taught. As

one moves from the Primary I and Primary II Levels ofthe MAT to the

Elementary Level, reading becomes more and more defined as comprehending

a vocabulary of unrestricted range (e.g., a full adult vocabulary).

The children have to understand (as well as decode) stories about an
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English. holiday (Guy Fawkes Day) and the "Gunpowder Plot" against the

governMent, they have to read about Amazon Ants, Alexander FleMing's

1

discovery of penicilin, architecture as an art form; museums with
,

.,Egyptian artifacts, and a seated cat. Then they often have to answer
,

. .

,questions based on conjecture about things not actually read'about. '-$7
.:, -...t.-.

,

s N, , ...,`-

There are reasons to question the validity of MAT Elementary Level
ti

Reading as a measure of the Instruction occurring in our program.

The following content descriptions of the MAT tests are taken froth

th9 MAT Special Report 1971.9

Word Knowledge. The Word Knowledge Test is intendpd as,a measure
of vocabUlary. The "vocabulary" -of interesp is-tOt. which pupils
encounter in their ordinary` school Work ... knowledge of words.
becomes less exclusively the province of feadinOnstruction'as
one moves up the grade scale. One begins toyaq-to know how
varied the pupil's vocabulary is--not just whether or not he can
'read wo-.is that are in his speaking or listening vocabulary. Thus,
the Word Knowledge items give a broad samplingiOltwOrds from various
content areas (science, general experience, travel, etc.)-and parts
of speech.

,Reading. The Reading Test ....is intended as, a measure of
comprehension .of connected discourse presented in a printed
medium ... there are four main' types of questions which pupils
must answer. (1) Pupils must be able to identify the main
thought in the selection or select the bes,t title for it. (2)

Pupils must be able to identify specific information in the selection
or.identify the literal meaning'of the statements. (3) Pupils
must be able to determine from the content the meaning of an
unfamiliar word or select the one of several known meanings of a
word that is most appropriate in a given context; (4)- Pupils,
must be able to draw inferences from the selection, to identify
,unstated intentions and moods, and to see relatiopships between
different points in the selection. These inferential-type items
receive the greatest emphasis in the test.

Spelling. Close attention was given to the appearance of words
in spelling textbooks in selecting words for the Spelling Tests ...
words were included in the test to represent a variety of spelling
errors .., words are presented in dictated form.
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Language. -... coverage' is_given to punctuation, capitalization,

rand usage,of Words. A series of sentences,is presented. Different

parts of each sentence are underlined: Each underlined part may

have one and only one type of error.' The.error may be invoed

usage, inadequate punctuation, improper capitalization, or there -

may be no error at all ,... r nlementary-Language Test also

In`cludes a test of sentence se.. .....The test Of sentence sense is

'designed to assess the pupil's ability to "recognize "telling

sententes,"%sking se4itences," and incomplete sentences.

1,,, Mathematics Computat on. ....coverage is provided fok simple

numbirlacts in the'basit opbrations. The test includes horizontal

.
and vertical notation, with more emphasis on 'the, latter ...

Mathematical Concepts. The Mathematics Concepts Test evaluates

the pupil's knowledge of fundamental principles and relationships

441 mathematics.
.

`Mathematical Problem Solving. The'Problem SOlvingjestatfempts

to evaluate the pupil'S total developed ability in mathematics.

.it demands reasoning with numbers and-operations. It:presents,

the pupils with everyday, problems in= consumer. econothics,'practical

measurement ... and'otherztypical situations requiring numerical

ability ... (10 includes problems demanding use of all four

fundaMental operations and some Multiple-step problems. An-attempt

has been diade to keep the, voclkulary load and Computational load

.easy ...

Summary

The E -B Direct Instruction Follow-through Model is primarily

aimed at teaching basic skills better than typically has occurred in an

attempt to catch children from Low Income families up'with'their

middle class peers by the end of third 'grade. Through the use of

carefully programmed lessons, good planning for the use of tithe,

extra "teachers", training, and monitoring of progress, the model

seeks to reach its goal. While not explicitly stated as model goals,

no.procedures are used which might hinder good social and emotional

development. We expect our students to be happy as well as competent.
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The major evaluation instruments used in the study are the Wide

Range Achievement Test, the Metropolitan Achievement Test, and the

Slosson Intelligence Test (to get at progress in language development).

A summary of information on the reliability and validity of these

instruments was provided in this chapter.



CHAPTER 2

DATA COLLECTION AND ANALYSIS PROCEDURES

The strategy which was adopted during the first year of Follow

Through (1968-69) was to test each student at entry and each spring

thereafter on the WRAT aad the SIT. Each of these tests takes about 20

.minutes and can be used with five-year olds who cannot read or write.

Each is appropriate for a longer-term, follow up of students as planned

in_Follow Through. They provided measurel of reading (decoding),

arithMetic, spelling, and general language competency (SIT IQ). In
--

the spring of 1972, the MAT was added to the testing schedule at the

end of grades 1, 2, and 3. The MAT provided additional measures of

reading comprehension, more extensive testing of arithmetic skills, and

additional measures of language, spelling, and at the fifth, and sixth

grades, 'science.

DATA COLLECTION PROCEDURES

Who Was Tested?

During the first year, there was no pretesting. After that,

pretesting occurred for most students. In the spring of 1969-only

Washingcon, D. C. (Nichols Avenue) was not tested because of a conflict

with local testing. After that all sites were tested each year that they

continued in the study. As noted in Chapter 1, Chicago" (Ogden) was

dropped from fling in the fall of 1973, Grand Rapids, Michigan could

not come to an agreement with the sponsor after the spring of 1972, and

Dimmit, Texas dropped Follow Through in February of 1975.
(
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In the 'spring of 1973, the SIT was given only to students in

N.
4 . .c

entering and third grades because of a decision to cut down on testing
. , .

, .

costs. This decision was reversed ttle-next.year. Williamsburg was not
, . ,

.

riven the HAT in 1975 because of a decision to reduce pressures arising

from testing in that

:student entering the

site, each year.

Testing Procedure

site. Outside of these exceptions, every available

prog am throbgh-September 1973, was tested in each

-Each year, the testing was guided by a manual of procedures and

a checklist set up before hand to provide step-by-step-information. A_

icopy of tile ne 1975 manual is attached as Appendix A of this Technical Rep rt.

The manual of procedures was built around the test publishe-manuals

so as to be ,onsistent with all standaroization requirements. Training'

began at Oregon (or Illinois for 1969 and 1970) with the managers and

supervisors who were to serve as the field supervisors for testing. Under

the direction of Dr. Becker, a workshop for test supervisors was held each

year to go over in detail all procedures for setting up, giving, monitoring,

- and checking of the testing program.

On site, a similar trairtng program occurred for the local staff

assisting in the testing. All teachers were trained to give the MAT

:And the aides were trained to monitor the students. The local teachers

4.

and aides were also trained to give one of these components of the

test battery:

1. Individual adiinistration of the SIT.

2. Oral reading and oral math parts of the WRAT (individual testing).

3. Group administered parts of the WRAT.

a

U

=



To prevent errors in subject identification, birthdates, etc.,

student names were printed on each test Oregon and placed in manila

envelopea by class, ready for distributiori, Extra tests were sent to

accommodate new students and omissions. The examiner's names and date

Of testing were filled in on all tests on site. Upon completion of the

tests, they were alphabetized within the class and placed back into the

la envelopes. A class roster was provided to record which students

,had taken the tests, were absent, or had dropped out .o.tf the program.

Testing was carried out monitored by the Oregon sup'srvisors.

Occasionally, monitoring reports indicated that the testing conditions

were not acceptable (e.g., the students were given help by the tester)

and the tests were discarded. During the first year all data from one

site was discarded because of a failure to follow standardized procedures.

Over the years we have identified two classes where evidence of teaching

test responses on the WRAT or SIT was detected. With longitudinal data,

unwarranted help stands out clearly as non-uniform'jumps followed by no

progress.

In the, early years, tests were scored the day of the testing so

that any'problems might be noted and corrected\on site. All tests were

then restored by data tlerl3pat-Otegon. Starting in 1973, MAT and SIT
_-

tests have been computer scored at Oregon.

Stanford Research Institute administered MAT tests to a_small

sample of Follow Ihrough students after 1970. Approximately 500 third

graders from four sites were involved - (West Iron County, Flint,

Brooklyn, Providence). To reduce duplicate testing, copieswere made of
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the Stanford test responses. A quality control check was used to

insure, accuracy. Personnel used in the data transferring were hired

by the site director and trained locally. When the transferring was

completed and passed checking, all tests were mailed to Oregon.

Fifth and Sixth Grade Studies

In addition to the regular spring testing, a study on fifth and

sixth graders was conducted in 1975. Approximately 1,400 students\were

involved in seven sites. Prior Follow Through students and control,groups

of students with comparable background were tested. In most cases,

students in this follow-up study were given the MAT, SIT, and WRAT

test6. On the WRAT, both level 1 and 2 were given, although the

spelling section was omitted. The spelling section on the MAT was

considered :ficient. The Intermediate 'level MAT test was administered

in most cases. A student, information form was filled out for all

students. Prior Follow Through students were identified by a roster

sent out by Oregon. Control groups were sought which were equivalent to

the Follow Through students on factors such as income, parent education,

ethnic group, and eligibility for the free lunch program. Under the

supervision of project managers, local data staff and parent workers

located students and filled out the student information forms. Personnel

used for this testing were usually the same as those used for the regular

spring testing. In larger sites, a few extra testers were brought in

from sites that had already finished their testing. In Tupelo the local

district gave their fifth and sixth graders the California Achievement

Tests, so the MAT was not given. The CAT reading scores were converted

to Metropolitan equivalents by using the Anchor'Test Study conversion

tables.
1



Other Information From Sites

Student-Information forms and Final- Report -of- Teaching forms were

.
provided to the site data chiefs in the fall and spring, respectively.

It was the data chief's job'to insure that such forms were returned

completed. The Final-Report-of-Teaching contained informationqn days

completed in each Distar program (Reading, Arithmetic, and Language),

a record by child of days absent, and a listing of late adds and early

drops from the classroom. Bi-weekly reports of teaching and progress

on continuous tests were sent to the sponsor by data clerks each two

weeks.

Again, to reduce errors, all reports were made on computer printed

forms containing student names and identification numbers.

Further Quality Control Checks

Tests and other reports from the sites go through a routine screening

for accuracy prior to being placed on IBM cards and fed to our computer

file. A checklist of common errors is used for each kind of data. The

first time the data go into the computer, logic checks are made where

MA
possible (e.g., IQ and data falling outside of preset limits

.

is
CA

)

isolated and verified or corrected by our data clerks. Next, a preliminary

report is prepared and sent to the sites with individual student data,

classroom summaries, and grade level summaries. The sites and managers

are asked to report to us any potential problems. After this the data

are placed into the main data file.

METHOD OF DATA ANALYSIS

All children were assigned unique-numbers and their data stored on

one continuous record. The available records were then coded by grade
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and time of data collection to permit grouping together all children'

I

who had WRAT, SIT, and Final Report's of Teaching data from the same

1
/

time periods. . ,

f///l'or example, a child who was iin the first grade in the all of

1970, in the first grade in the spring of 19/1, and the second grade

in the spring of 1972 was assigned a code of 1F70 1S71/1S72. This

method of coding permits anaiysisi,4 the effects of retentions and

./.

skipping, since it isolates -.:etentions clearly, e.g., the code 1S71

/
1S72 is obviously a retention. It also permits us to group children

from the same grade levels /r cohort togett4r if we wish, even if

their pattern of test records are different. Consider these codes:

..:
Child 1 1F69 1S7d 2S71

Child 2 1S70 2S71 3S72

Child 1570 1S71

Child 4 1S70 3S72

Each of these children is in .the group (called a cohort).starting

the Fall of 1969. By a proper combination of their records, a maximum

number of children can be studied in an analysis of gain scores. Note

that Child 3 is a retention.

Treatment of Retentions

The way in which children retained one or more grades are handled

can have an effect on the interpretation of results. In control-group

comparisons, retentions do not present a problem unless different

retention policies are used for experimental and control groups. In a

norm-referenced comparison, p'acement of retentions with their aremates

(keeping them in their starting cohorts) could produce an underestimate
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of the program effectiveness. Placing them with their grademntes could

lead to an overestimate. As it turns out for the data to be presented,

the two methods of analysis produce very similar results. We will

therefore make the main presentations with retentions grouped with grade-

mates and later show how little the results change when they are plaCed

with agemates.

K-Starting Versus 1st - Starting

The coding procedure also involved a specification of K-starting

and 1st-starting children, so that children starting in kindergarten,

but first tested at the end of first grade, would not be confused with

children starting in first grade. Since there have been numerous changes

in K-starting and 1st - starting status because of the increased use of

kindergartens. this specification was made individually by site for

each data year. This identification allowed an analysis of the effects

of the kindergarten-year on the outcome.

'Gains, Singles and Late-EnterneStudents

\

Coded records were divided into "gains" records, "singles" records,,

and "late entering" records. \"Ga1ns" records were students who started

the program at the entry level and who had test scores and Final Reports

of Teaching for at lest two testings. In the beginning cohorts, many

"gains" students were not pietested. "Gains" students do not necessarily

complete the program. "Singles" records come from students who have only

one test in the file. "Late entering" records are from students who did

not start the program at the beginning level. These were analyzed

separately since they do not represent a full program impact.

1

el 0
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The ''gains" records were analyzed in three ways:

1. Summary statistics based on all available data. This gives

the largest N. This data base is called MAX-N GAINSb

2. Between-year gains based on the same students. This gives an

inbetween N. This data base is called BETWEEN-YEAR GAINS.

3. Pretest (kindergarten or first) to posttest (third grade)

gainion the same students. This gives the smallest N. This

data base is called PRE-POST GAINS.

The lacer discussions of data for "singles" and "late entries" will

.rely on the data presented in our 1973 Technical Report.
2

These earlier

analyses include 3,600 of the present 4,883 records in the "singles" file,

and 1,020 of the 1,926 in the late entering file. Because this is low-

yiRld information, showing essentially the results previously reported,

the data will be briefly described, but not presented.

Standard computer programs were used to compute means, standard

deviations, and other summary statistics used to describe the data.

SUBJECTS

All students entering the University of Oregon Engelmann-Becker

classrooms from September 1968 through September 1973 on whom we have

acceptable data records, are included in this study. There are

21,485 records in the master file. Analysis of these records'is shown

Table 2.1

4 t)



Page 26

Table 2.1

Breakdown of Records in the Computer File

RECORDS EXCLUDED FtOM ANALYSIS 929

Names but no data 536

Brad Code 6

Read Start Planned Variation Only 140

Class entered above program
(used as within site control
groups) 247

"SINGLES" ANALYSIS 4,883

"LATE ENTERING" ANALYSIS 1,826

All Kids Low-Income Kids

K-starting 1,122 749

1st - starting 704 515

"GAINS" ANALYSIS 13,847

All Kids Low-Income Kids

K-starting 6,995 5,922*

1st- starting 6,855 5,565*

PRE-POST GAINS ANALYSIS
All Kids Low-Income Kids

K-starting 435 374*

1st - starting 1,208 1,080*

TOTAL RECORDS 21,485

*Actual analyses will always have smaller N's because of partially

missing data.
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Excluded Records

Names but no data are most li ely from children who entered the

program without being preteste and left before the first posttest.

Bad codes are records where an error in grade or date makes the code

impossible, and where we have not been able to correct the error. The

Head Start Only children participated in a sponsored Planned Variation'

'lead Start but did not 6 on to Follow Through. Class entered above

program students are students who were included in Follow Through but

did not go through the model program in kindergarten or first grade.

Retentions and Skips

In K-starting sites, there have been 350 retentions for one year

(6.2% of Low-Income students in "gains" file), 9 retentions for two

years, and 17 skips of one year. In 1st-starting sites, there have been

606 retentions for one year (11% of Low-Income students in "gains" file),

22 retentions for two years, and two skips of one year.

Breakdown of Students by Site,

Tables 2.2 to 2.3 give the number of students in the "gains"

analysis by site and cohort (retentions and skips with grademate).

Cohort 1 started in the fall of 1968; cohort 6 started in the fall of 1973.

A breakdown and ddscussibn of the "singles"'and "late entering" groups

by site and cohort can be found in our 1973 Technical Report.
3

Table 2.2 - 2.3

Tables 2.2 and 2.3 permit the reader to see the constitution of the

data base in terms of cohorts (starting years) and sites. The comparison
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Table 2.2

N for All and Low-Income K-Stirting Students in the MAX-N-GAINS Analysis
by Site and Cohort. Retentions with Grademates

K-Stareing ites Cohorts

All

1 '

Low
Income All

2

Low

Income All

3

Low
Income All

4

Low

Income

5

Low
All f Income All

6

Low
Income

Total
Lbw

All Income

Rposebud Cap 36 34 73 64 76 68 55 30 86 42 326 238

Flippin 25 23 24 24 35 32 52 52 39 34 175 165

Cherokee - - 100 84 118 105 100 81 97 72 415 342

Grand Rapids 187 157 232 .2.21 248 242 267 265 8 0 942 885

Rapine 90 60 122 96 141 109 134 93 161 146 201* 50 849 554.

West Iron Co. 53 31 60 46 40 36 44 39 24 23 28 21 249 196

Flint 130 82 167 95 91 69 100 89 115 89 603 424

Todd County l** 1 117 90 135 118 169 153 138 130 145 120 705 612

Chicago 32 12 36 15 45 20 24 10 1.37 57

Washington 46 45 82 80 73 65 95 89 101 70 397 349

Brooklyn 44 37 56 56 54 54 54 54 90 89 87 78 385 368

Providence 1 1 117 117 224 218 186 182 185 185 203 189. 916 892

E. St. Y..ouis 116 80 237 227 280 276 263 . 257 896 840

Totals 376 287 973 822 1440 1219 1529 1372 1312 1200 1365 1022 6995 5922

TOTAL

*Most of these must be Low Income. This is a miscoding that has to be corrected yet.

**These small groups arise from placing retentions and skips with grademates.
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N for All and Low-Income 1st - Starting Students in theMAX-N.1GAINS Analysis
by Site an& Cohort. Retentions with GrademateS.

1st - Starting

All

Rosebud Cap.

Dimmitt

Flippin

Smithville

Tupelo

Cherokee

Racine

E. Las Vegas

Uvalde

Todd County

Dayton

Chicago

Williamsburg

rovidence

E. St. Louis

30

28

86

68

115

115

92

266

202

Totals 1002

TOTAL

Cohorts
1

Low
Income All

Low

Income All

3

Low -

Income,

A
Low

All Indome All

5

Low
Income Ail.

6

Low
Income All

Total
Low
IncOte

29 86 70 - .116 99

173 86 137 66 142 82 172 97 90 133 814 464

26 23 1* 1 27 24

28 80 59 76 66 85 70 81 50 90 67 440 340

83 109 99 95 91 117 108. 99 86 105 96 611 563

110 103 16 16 126 119

35 10 9 78 44

89 102 86 105 95 110 93 128 101 112 96 672 560

88 147 116 161 133 135 111 126 124 119. 118 803 690

85 133 122 20 18 3 3 ' 1 1 249 229

194 221 166 252 181 243 181 256 180 302 226 1540 1128

30 13 2 2 32 15

130 130 143 143 102 100 lq 142 156 122 676 637

131 131 8 3 139 139

195 147 140 178 175 5 4 532 514
)T1

(D

826 1525 1250 1288 1082 958 768 1008 781 1074 858 6855 5565
(1..)
-4

All K and is Starting - 13,847

*These small groups arise from placing retentions and skips with grademates.

52

.
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of the N's for All and Low Income show that 80 percent of the students in

our Follow Through classrooms come from Low-Income families as defined by

the federal poverty guidelines.

The racial composition of the sites is as follows:

Mostly Native American: Todd County, S. Dakota
Rosebud Tribe, S. Dakota
Cherokee, N. Carolina

Mexican American: Dimmitt, Texas (50 percent)
Uvalde, Tekas (90 percent)

Spanish: E. Las Vegas, N.Mexico

Mostly Black: Tupelo, Mississippi
Grand Rapids, Michigan
Flint, Mithigan
Dayton, Ohio
Washington, D. C.
Williamsburg County, S. Carolina
Brooklyn,N. York
E. -St. Louis, Illinois

Mixed White and Black: Racine, Wisconsin
ChiCago, Illinois
Providence; Rhode Island

Mostly White: Flippin, Arkansas
Smithville, Tennessee
West Iron County, Michigan

The N's in Table 2.2 and 2.3 are usually larger than the N's

presented in later analyges because some children do not have all tests

each year.

INTERPRETATIGN OF DATA PRESENTATIONS

When presenting data which are referenced to a national norm

population, we will provide percentiles, mean standard scores and their

standard deviations, and mean,grade-equivalent scores.

abbreviations are used:

r .

Lhe following
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N, = Number of cases
= Percentile for mean standard score

S. S. = Mean standard score

S. D. = Standard deviation of the standard scares_

G. E. = Mean grade-equivalent score

In referring to tests and tess- variables the following abbreviations

will be used in the tables:

WRAT = Wide Range Achievement Test '

R = Reading (decoding)
A = Arithmetic
S = Spelling

MAT Metropolitan-Achievement Test

TR = Total Reading

WK = Word Knowledge
WA = Word Analysis
R = Reading (comprehe ion)

TM = Total Math

Mom = Math Computation
MCon Mich Concepts
MPS = Math Problem Splving

S. = Spelling

Lan. = Language

4.

In graphing norm-referenced comparisons we will present the data in

percentiles on a one-fourth standard deviation scale. Since percentiles

are easily interpreted with 50 being the median for the norm group, they

are preferred in presenting results to most groups. However, percentile

changes near 50 tend to overemphasize differences, while those near the

extremes tend to underemphasize differences. This problem can be

corrected for by plotting percentiles on a standard-deviation based scale.

Furthermore, whe.: this is done, the sizes of differences shown can be

directly interpreted for their educational significance. Generally, a

one-fourth standard deviation gain has been accepted as a minimum criterion

for educational significance.
4

' Table 2.4 illustrates a norm-referenced

Table 2.4

5,1



Table 2.4

Hypothetical WRAT Reading Percentiles by Grade Level

Page 30

PRE

POST

S S

N

0 41

S O.

G. E
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comparison for hypothetical WRAT reading data. The percentile for the

mean standard score at pretest is 16. This is one standard deviation

below the national mean. This pretest average is then taken as a

reference point for improvement cr the national norms at the end of

first 1), second (2), and third (3) grades. The size

of the improvemenr is shown by the length of the arrow in one-fourth

standard deviation units.

The reader should carefully note the differences in the nature of

standard scores and percentiles used for the WRAT and the m2.0: For the

WRAT, standard scores are defined for a given age group and have a mean
-

of 100 and a standard deviation of 15." We have computed our summary

statistics from these standard scores (as well as'grade equivalents)

and then (-cr. erted the mean standard score to a percentile. This

conversion assumes a normal distribution*of the standard scores in the

norm group (a reasonable assumption).

The MAT uses expanded standard scores to provide a basis for

comparison of scores on the same measure from different test levels and

different forms. The mean standard score increases an average of 10

points a year and has a standard deviaLion of 10. These scores make

it possible to directly compare standard scores from the Primary 1 test

with those from the Elementary level test. etc. To get percentiles,

raw scores were converted to standard stores. Then statistics were

computed on the standard scores and the mean standard scores were converted

to percentiles.

The grade-equivalent scores reported are the means of the in-

dividual grade-equival nt scores unless otherwise specified. These
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means will tend to be higher than the grade equivalents of the median

score (50th percentile). For e>.iple, on MAT Total Reading, the grade

equivalent of the median is 3.5 at the end of third grade rather than

3.8.

Summary

In this chapter we have described the procedures used to collect

the data on our students. We have also detailed the methods of data

analysis used to enable us to focus the analysis on full-term Follow

Through children from Low-Incf,me families. We have taken special care

to note two ways of dealing with retentions and skips, placing them with

agemates and grademates. For our primary presentations they will be
Am,

placed with i-,-.demates. We have defined the basis for three kinds of

"gains" analyses, the MAX-N GAINS, the BETWEEN-YEARS GAINS, and the

PRE-POST GAINS. Because of sample limitations at this time, the

PRE-POST GAINS analysis will be useful primarily with 1st - starting

sites.

The composition of the students in the "gains" analysis was de-

tailed by site, by cohort, by income status, and ethnic group.

Finally, a guide to interpretation of the data presentations was

provided. We are now ready to get into the actual findings.



CHAPTER 3

RESULTS FOR KINDERGARTEN-STARTING SITES

AND FIRST-GRADE-STARTING SITES

In this chapter we will address ourselves to the overal! evidence
%

pertaining to objectives 1 and 2, namely:

1. To demonstrate that economically disadvantaged children can be

taught so that they will show a rate of progress typical for national

norm groups in reading and math for grades_K to 3.

2. To4tdemonstrate economically disadvantaged childrer can be

taught so that they show a mean IQ gain from entry grade through third

grade, tr-en though the usual expectancy is for a loss on IQ tests.

'tACHIEVEMEN TEST DATA FROM THE MAX-N GAINS ANALYSIS

The major presentation of findings will use the data from the

MAX-N GAINS analysis as described in the last Chapter. Later in this
4v

chapter we will present a comparison of the various gains analyses to

show that the MAX-N GAIN analysis provides a conservative picturd of

results while utilizing the largest data base.

K-Starling,LalIncome Students

A major goal of the E-B model has been to get Low-Income Follow

Through students at a par with national norms by the end of third grade.

Table 3.1 gives one overall indication of. the degree to which we have

been successful in meeting this objective. Using the entry level

performances on the WRAT in Reading, Arithmetic, and Spelling as the

baseliaes, subtotal gains are apparent against the national norm

group on all measures. The length of the arrows expresses the magnitude

of gain4 s against the norms in quarter standard deviation units. The

Table 3.1 here
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Table 3.1

Norm-Referenced Gains on the WRAT and MAT from Kindergarten through
Third Grade for K-Starting, Low-Income, E-B Follow Through Students

. WRAT

Reading Arithmetic Spelling TR

MAT
4

s. Lang

1

`-g

11=411110..

PRE is1( ,,K K

`.3
POST

N 2435

%tile 13

S. S. 85.9

S.D. 16.2

G. E. .18

1988 2676 1989 2520 1974

33 19 54 8 49

114.5 86.6 101.2 79.5 99.7

20.9 15.8 8.6 20.4 13.9

5.35 .19 3.99 -.09 3.7951

4-

3 3 3 3

1863 1804 1824 1854

40 52 48 50

58.0 71.1 62.8 69.9

10.3 11.9 11.3 13.2

3.31 3.98 3.68 4.28

I
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children have learned decoding skills well (WRAT Reading) and fall

above or very near the 50th percentile (national median) on all measures

eiccept MAT Total Reading, where they fall short by one'- quarter standard

deviation (40th percentile).

A better perspective of the meaning of these findings is gained

by comparing the MAT.performances of the E-B students as shown in Table

0
3.1 with that of the students in the Follow Though National Evaluation of

Cohort II.
1

The Cohort II study compared FolloW

Through (FT) students starting kindergarten in 1970 with Non-Follow

Through (NFT) comparison groups. The Follow Through students were

taken from 13 different sponsors including E-B. Table 3.2 shows the

E-B MAT data in comparison to the overall end of third grade findings

for FT and NFT groups in Cohort ILI The performance of the E-B

students is higher in each case. In comparison to 13 Follow Through

sponsors, our MAT scores are one- if standard deviation higher in Reading,

a Lull standard deviation higher in Math, and a half standard deviation

higher in Spelling. We lack the FT comparison figure for Language.

The Non-Follow Through control group has been found by ABT to be

superior to the Follow Through group on most measures of socioeconomic
0

status. For example,, their average income was $5964 versus $4733 for

Follow Through,. there were fewer females as household heads (34% versus

43%) and more Whites (34% versus 19%). The common experience is that the

most needy were designated for Follow Through and the control groups

were selected from what was left. Even given these advantages, it can

be seerr in Table 3.2 that the E-B children outperform the NFT group

on every measure. The performances E-B students on MAT Math and Language

are particularly' impressive.

Table 3.2 here

t-)
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Table 3.2

MAT scores at the end of third grade for K-starting Low-Income

students in the E-B program, in'- programs sponsored by 13 Follow Through

Sponsors (FT), and in the 'control groups for the 13 Follow Through

SponOrs (NFT). PT and NFT data are from the National Evaluation of

students entering kindergarten in 1970)

MAT Reading

E-B FT NFT

MAT Math MAT Spelling MAT Language

E-B FT NFT FT NFT E-B NFT

1-.

9

.

I

11

i

, ,

,

i
_

1,4
ia
..,-'

-
r.,--._

,
-T-

11

.... .

,

R

a

.4.--
. -.-

i

. i

.- .

...i1
.,,---

,

,

1

i

POST i Ij
N 1863 3';

%-tile 40 23

S. S. 58.0 52.4

S. D.
i

10.3

Mean G. E. 3.31

Mean S.S..- G.E. 3.2 2.')

50%-tile G.E . (3.))

3 3 3 3

.,

3 3 3 3

2151 1804 3367 2151 182,4 3367 2151 1854 2151

34 5L 13 )7 48 28 3? 50 27

36.0 71.1 57.' 59.3 ,?.8 56.4 6a.o 69.9 60.4

11.9 11.1 13.2

3.98 3.68 4.28

3.0 3.8 2.8 2.9 5 ?Al 1.1 4.0 3.0

(1.75) 61 (3.6) (4.0)
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N,

We have placed a number of types of grade-equivalent scores at

the bottom of Table 3.2 to illustrate some of the problems n their

interpretation. The Mean G. E. which is what we will typ.cally report,

will usually give a higher score than that obtained by f ding the

grade equivalent for a mean standard score (Mean S. S. -4 G. E.).

This is because there are more extreme grade equivalents above the-

median than below the median. Also note that the grade equivalent

score for the 50th percentile (50Z-tile G. E.) varies grAatly from

scale to scale on the MAT.(as much as a half a grade level) Only by

comparing the mean standard score grade equivalent with the 50th

percentile-grade-equivalent can one fairly judge how good a performance

is relative to the norms when using grade- equivalents. The direct

'plotting of le percentile values for mean standard scores, as we will

I
usually do in this report, circumvents these problems.

Outcomes by Grade Level

Table 3.3 shows the WRAT Reading and Arithmetic performances for

E-B LOw-Income students by each grade level. Note that the N's for

some grade levels exceed 5000. The pretesting N is low because the

first cohort was not tested at all on pretest and others were only

partially tested. The third grade N is down because two cohorts have

not yet reached third grade. The by-grade analysis for reading shows

that gains relative to the norm group were made in kindergarten and

first grade on WRAT Reading and then maintained thereafter. The data

A for arithmetic show that there is a major gain from kindergarten in-

6 .2
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struction which is then partly lost, but a better than average performance

is maintained. The analysis by cohorts (to be presented later) shows

a subtantial improvement by later cohorts.

Table 3.3

Table 3.4 presents the AT Reading, Math, and Spelling scores

.by grade level. The MAT Total Reading scores show a decline of three

fourths of a standard deviation from the end of first grade to the

end of third grade'in comparison to the norm group. Such a decline

is not found for Math or Spelling.

Table 3.4

Table 3.5 shows that the decline in standard scores for MAT Reading is

consistent for all three sub-scores; Word Knowledge, Word Analysis, and

Reading. An attempt to interpret this finding will be presented in the

Discussion Chapter.

Table 3.5

The analysis of MAT Math subtests show inconsistent minor variations

with grade level. The trend is toward some continued improvement'against

the norm group from second to third grade. Our students do especially

well in math computation at the end of third grade.

Table 3.6

Th
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Table 3.3

Norm-Referenced Gains on ...he WRAT by

Grade Level for K-Starting, Low-Income,
E-B Follow Through Students
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Table 3.4

Norm-Referenced Gains'on the MAT by Grade Level for
K-Starting, Low-In ome.-1,E-B Follow Through Students

89

Total Reading Total Math Spelling
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Table 3.5

''Norm- Referenced Gains on MAT Reading Subscales by Grade
for K-Starting, Low-Income, E-B Follow Through Students

Word
KnowliAge

Word
Analysis Reading

st
4

M. I I I

4

PRE

POST 1 2 3 1 2 1 3

2750 2 306 1867 2745 2141 2757 2306 1865

%tile 72 57 40 76 56 70 55 43

S. S. 46.4 55.3 59.9 42.9 53.; 44.0 54.2 58.4

S. D. J1.3 8.4 9.6 .7 8.5 10.8 9.1 11.1

G. E. 2.31 2.94 3.42 2.15 3.0gi 2.11 2.85 3.29
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Table 3.6

Norm-k:.ferenced Gains on MAT Math Subscales by Grade
for 1-Starting, Low-Income, E-11 Follow Through Students

Math
Computation

Math
Concepts

Math Problem
Solving

r

4
POST

%-tile

S. S.

S. D.

G. E.

2 3 1 2 3

2334 1824 2761 2336 1820

55 69 47 42 45

54.5 70.6 40.7 54.0 65.5

10.5 11.9 11.0 11.1 12.1

2.93 4.39 1.82 2.81 3.89

C

2 3

2335 1820

46 42

56.0 65.6

11.8 12.6

2.91 3.74
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1st - Starting Low-Income Students

In 1st - starting sites, there is one less year to teach the children.

Also several of our 1st - starting sites in the Deep South and Southwest

have our lowest performing children on entry in terms of basic language

"competencies. Even given these limitations, the data in Table 3.7 show

that Low-Income students from 1st- starting site3 are at or akrive the natielal

norms at the end of third grade on WRAT Reading, MAT Math, and HAT

. Language. On both the WRAT and the MAT they fall one-quarter standard deviation_

short of the norm on Spelling, and One-half standard deviation shoz't of MAT

Reading.

Table 3.7

Outcomes by Grade Level

Table 3.8 shows a progressive improvement against the aational

norms ov r grade levels on WRAT Reading. In Arithmetic and Spelling,

the only ge with grade levels is the finding (common for our students)

that they do not score well on WRAT Arithmetic during second grade.

Table 3.8

The findings over grade levels for the MAT show an improvement agaAnst the

norms from second to third grade in Math, and losses in Reading and Spelling.

Table 3.9

t;
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Table 3.7

Sorm-Referenced Gains on the WRAT and MAT
through Third Grade for Ist-Starting, Low-Income,

E-B Follow 'Through Students

WRAT

Reading Arithmetic Spelling

6

5

MAT

1

TR TM Sp Lang\

!

r

e ti

1

i

.

r0,

3

3

2

I

PRE

POST

N

TwtHe

S. S,

S. D.

Q. E.

1.

i
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Table 3.8

Norm-Referenced gains on the WRAT by

for 1st-Starting, -Income, E-B Follow

Reading Arithmetic

Page 39

Grade Level
Through Students

Spelling

4

PRE

POST j 2

N. 241? 5160 4,,65 3629 2444 5136 .661

%ifle 16 4 i 6; h7 26 4", 35

S. S. 84.9 99.6 104.8 106.5 90.4 97.9 94.7

S. D. 14.4 18.2 :8.4 19.2 13.6 12.1 9.0

6.E. .51 2.02 3.54 4.66 .77 1.9: 2.69

3

363G

45

97.9

9.8

3.78

2421

20

87.4

15.1

.64

1 _3

5173 4646 3609

37 36 39

95.1 94.5 95.9

12.9 13.1 15.1

1.75 2.69 3.59
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Table 3.9

Norm-Referenced Gaino on the MAT by
for 1st - Starting, Low-Income, E-B Follow

Total Reading Total Math

Grade Level
Through Students

Spelling
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N 1266 1681 1931 1269 1676 1926 1654 1863

%-tile 41 43 30 40 35 48 48 39

S. S. 37.4 50.8 55.0 38.0 54.3 69.9 56.2 60.5

S. D. 8.6 7.4 8.9 10.4 8.6 11.1 10.2 10.8

G. E. 1.81 2.60 2.99 1.68 2.58 3.84 2.96 3.41
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Analysis of MAT Reading and Math subscales over grade levels (Tables

3.10 and 3.11) show a superior performance of our 1st - starting students

on Word Analysis in first grade (relative to the other reading measures),

and a superior. ,performance on Math Oomputation in third grade. These.

findings are consistent with known program strengths.

Table 3.10 and 3.11

Comparison af Results for K-Sites and 1st -Sites

Table 3.12 compares the mean standard scores on MAT and WRAT

tests for K-starting and 1st- starting sites. The entry points-nm the

WRAT are generally comparable of a little lower for K-starting children.

By the end of third grade, there is a clear and highly significant

advantage for the K-starting students. On WRAT Reading the advantage

is more than one-half standard deviation. On WRAT Arithmetic and

Spelling, the advantage is one-quarter standard deviation. On the MAT,

the advantage is about one-quarter standard deviation for each measure

except Language (which is not shown n Table 3.12). There is no

difference on the Language subtest. This test measures grammatical

skills which are taught to all our children in second and third grades.

Table 3.12
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Table 3.10

Norm-Referenced Gaing*on MAT Reading Subscales by Grade

Level for 1st - Starting, Low-Income, E-B Follow Through Students

.

84

Word

Knowledge

Word

Analysis Reading

.

77 . ,

69

60

_50

40

_

=

31

23

_ ___

16 ______ , ___

11

POST 2 3 1 2 1 2 3

N 1268 1687 1933 1270 1686 1271 1687 1943

%-tile 44 38 30 62 46 39 40 32

S. S. ,39.0 52.2 56.9 39.7 5!.0 37.4 51.1 55.6

S. D. 10.0 7.5 8.3 6.8 8.7 9.0 8.4 10.1

G. E. 1.87 2.65 3.08 1.91 2.83 . 1.74 2.58 3.00
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Table 3.11

Norm-Referenced Gains on MAT Math for
1st-Starting, Low-Income, E-B Follow Through Students

89

84

Computation
Math Math

Concepts

Math Problem
Solving

77

69
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23

..-_,...

16

11
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4

POST 2 3 1 2 3 2 3

N' 1683 1938 1269 1685 1934 1684 1935

%-tile 41 68 40 28 42 37 40

S. S. 52.2 69.8 38.0 51.2 64.1 53.3 65.0

S. D. 9.0 11.7 10.4 9.7 10.9 9.9 11.4

G. E. 2.73 4.30 1.68 2.57 3.71 2.68 3.64
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Table 3.12 ,

A Comparison of Norm-Referenced Gains on the /-
WRAT and MAT from K-Starting and 1st-Starting

Sites for Low-Income E-B Follow Through Students
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1974 3609

49 39
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Effects of Placing Retentions with Agematee

Versus Gradematc.s

In the data presented so far, we have placed children who have been

retained one grade or more with their grademates. We have also analyzed

the data keeping retentions with their agemates (their starting cohort).

For a norm-referenced comparison, it makes sense to keep retentions with

their grademates, since norms are bUilt with this procedure. For

K-starting Low-Income students, retentions were 6.2 percent. For 1st-

starting Low-Income students, retentions were 11 percent. In some. of our

Spanish speaking sites it was customary to retain over 60 per nt of the

students in first grade prior to Follow Through. We coul find.no national

statistics on retentions. However, judging from percent of children,above

the modal age of fourth graders, we would estimate retentions to fall between

8 and t2 percent nationally. In general, PS sponsor, we have discouraged

retentions until this year. We now encourage keeping the children back

until they complete three full years of the Distar programs.

Table 3.13 shows that the effect of placing retentions with

grademates is to increase the total number of children in the analysis at

the end of third grade, but not to appreciably change the findings.

On the WRAT, there is at most the increase of one standard score unit

(one-fifteenth standard deviation unit) when retentions are placed with

grademates. This is a negligible effect. On the MAT the changes are

variable. The.mean standard score for Language goes down for K-starting

students. Reading and Math means do not change for K-starting students,

but show a small increase for 1st starting students.

Table 3.13
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Table 3.13

Effects of Plrcing Retentions with Agemates Versus
Grademates (Low-Income students only)*

K -Starting

Variable With 'Grademates With Agemates

Post 3rd Grade Mean S.S. S.D. N Mean S.S. S.D. N

WRAT

Reading 114.0 20.5 1911 113.0 20.2 1866

Arithmetic 101.2 8.6 1912 100.9 8.6 1867

Spelling, 99.3 13.3 1897 98.9 13.2 1851

MAT

Total Reading 58.0 10.3 1784 58.0 10.5 1593

Total Math 71.0 12.0 1727 70.8 12.8 1547

Spelling 62.8 11.2 1708 62.4 11.5 1532

Language ''69.9 13.2 1775 71.3 13.0 1470

WRAT 1st - Starting

Reading 105.3 18.4 3460 104.8 18.0 3224

Arithmetic 97.5 9.4 3461 96.8 9.7 3230

Spelling 95.0 13.9 3440 94.7 13.8 3216

MAT

Total Reading 55.0 8.9 1883 54.0 8.9 1525

Total Math 69.8 11.1 1878 67.7 12.5 1519

Spelling 60.4 10.8 1816 59.5 11.1 1466

Language 70.6 12.1 1893 - 70.1 12.3 1378

*These N's for students with Grademates are slightly lower than those in Tables

3.1 and 3.7 which have similar data. This is because the effects of retention
placement comparisons were made prior to a final data correction which brought
Head Start Planned Variation children into the summary analysis, and ift one site
children grouped as "unknown" were identified as Low-Income and moved into that

analysis. Thus, the differences reflect a conscious effort to insure than a

fair comparison is being presented.

611111'
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With these data available, the reader can be assured that a distortion of the

findings has not been produced by ision on where to place retentions.

The EffeSts of Adding_Non-L w-Income Students

One would expect the 20 percent Non-Low-Income students in our

Follow Through classes would do better than their Low-Income peers.

Table 3.14 shows that when Non-Low-Income students are added to'the

analysis, the means go up on nearly all variables one to two standard

score units. Staudard deviations also increase slightly. These out-

comes are not surprising. An estimate of the mean standard score for

Non-Low-Income students can be crudely obtained by multiplying the

differences shown by five and adding the result to the mean for tow-Income

students.

Table 3.14

A Comparison of Three Types of Analysis of Gains

As noted in Chapter 2, the \Igains" rJords =-:ere analysed in three

ways. First, the summary statistics were baSilan all available records

in the "gains" file. This is the data base we have been looking at so

far (the MAX-N GAINS). It is fair to question whether this data base,

even with the large N's, truly reflects student gains within the program.

To answer this question, two additional types of analyses were made.

First, we analyzed BETWEEN-YEAR GAINS for all Low-Income students in

the "gains" fi7.e. Second, we examined the outcome for students on

whom we had both entry and exit tests (PRE-POST GAINS). For K-starting

sites, this N is very small for three reasons: (1) early cohorts were

not tested at entry, especially where SRI was testing, (2) two later cohorts

have not yet finished the program, and (3) standard score norms.on Ole
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Table 3.14

Effects of Adding Non-Low-Income Students

(Retention with grademates)

K-Starting

Variable Low-Income All

Post 3rd Grade Mean S.S. S.D. N Mean S.S. S.D. N

WRAT

Reading 114.5 20.9 1988 115.5 21.1 2308
Arithmetic 101.2 8.6 1989 101.7 8.7 2311
Spelling 99.7 13.9 1974 100.3 14.0 2296

MAT

Total Reading 58.0 10.3 1863 58.8 10.7 2127
Total Math 71.1 11.9 1804 71.8 12.0 2063
Spelling 62.8 ].1.3 1824 63.2 11.2 2017
Language 69.9 13.2 1854 71 0t., 13.6 2118

1st - Starting

Reading 106.5 19.2 3629 107.6 19.5 4432
Arithmetic 97,9 9.8 3630 98.6 9.9 4431
Spelling 95.9 15.1 3609 97.1 15.7 4406

MAT

Total Reading 55.6 10.1 1943 56.2 9.8 2358
Total Math 69.9 11.1 1926 71.2 11.5 .2354

-1Spe11ing 60.5 10.8 1863 61:3 11.0 2285
Language 70.7 12.2 1941 72.1 12.8 2371\
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WRAM are lacking for pre-K children under 5 years of age. These three

factors combine to give a low N on WRAT standard scores for K-starting

PRE-POST GAINS (N 169 to 178).

Table 3.15 shows the results for the three types of analysis for

K-starting students on WRAT Reading and Arithmetic. A very interesting

effect is'present in the BETWEEN-YEARS GAIN data. The Post-score group

for a lower grade level always has a higher mean than the Pre-score

group for a higher grade level. For example, post-kindergarten

mean on Reading for 1,287 students was 110.5. The pre-first mean for

t 3,766 students was 107.4. This effect is atm to the fact that there are

relatively more students in lower - grade -level groups frond later-starting

cohorts. Later cohorts do progressively better.

Table/ 3.15 (
When the three kinds of analyses are compared, the following

conclusion is apparent: The MAX-N GAIN analysis conservitively

represents the true gains mad by Low-Income Follow Through students in

the E-B program. If we add together the BETWEEN-YEAR GAINS, and add

this sum to the entry score, the gain would be much greater than that

shown in th MAX-NGAIN analysis. The PRE-POST GAIN also shows

slightly larger gain than the MAX-N GAIN. ,

Since the MAT was not given at entry, and not used at all until

1972,a similar analysis-cannot be made for MAT scores. However, for

the 375 students in :he PRE-POST GAIN analysis, the mean post-thir8-

score was 59.6 on MAT Total Reading. This score is 1.6 standard

I

-w
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Table 3.15

Comparison of MAC -N GAIN Analysis Effects with those
for BETWEEN-YEAR GAIN and.PRE-POST GAIT; Analyses on

K-Starting Low-Income Studentsl

WRAT Reading

MAX -N GAIN
2

BETWEEN-YEAR GAIN2
3

PRE-POST GAIN

Mean S.S. S.D. Mean S.$. 'Mean S.S. S.D
1

N

Pre K 86.1 16.0 1948 86.6 85.4 13.3 169
1287

Post K 107.5 18.5 4621 110.5 107.4

V 3766

PoBt 1 115.2 20.1 4378 116.2 114.5
r 2825

Post 2 112.8 19.7 302 3 113.1 112.4/
3' T - 1770 .7

Post 3 113.1 20.2 1866 113.1 113.2 20.0. .169'

S

WRAT Arithmetic

MAX-N GAIN
2

BETWEEN-YEAR GAIN2 PRE-POST GAINS
3

-

Mean S.S. S.D. N Mean S.S. N Meafi S.S. S.D. N

Pre K .86.6 15.7 2141' 87.0 86.1 16.0 178
t - - - r _ L. _ _ - 1398

Post K 108.2 14.4 4628 11O.7 108.2
T 3767

Post 1 105.5 11.2 4378 106.2 105.4
'*.t - - - - 2816

Post 2 99.7 9.3 3014 , qq.8 99.3
t (4 1775

Posh '3 100.9 8.6 1867 100.9 100,7 7.4 178

1
As with Table 3.13, this analysis was completed prior to making a few
final adjustments to included Planned Variation Head Start kids and to
correct the placement of a group of Low-Income kids whose income level
had not previously been identifier correctly.

0:2

For these data, retentions are grouped with agemates.

3
For these data, retentions are grouped with grademates.

(Th



score points higher than the mean for the corparable MAX-N GAIN group.

For MAT Total Math, the comparison is 74.1 for the PRE-POST GAIN proup

and 71.0 for the comparable MAX-N GAIN group: These findings again

support the conservative nature of. the MAX-N GAIN report.

Table 3.16 presents a similar.comparison for first-starting sites.

All of the comparisons shown, including those for the MAT again show tha;

MAX-N GAINS present a conservative picture of the true gains.

Table 3.16

Note: Since we do not have available the BETWEEN-YEARS N with

retentions placed with grademates, the data for'the MAX=N Analysis

in Tables 3.15 and 3.16 is.shown for retentions with agemates. As should

be apparent from Table 3.13, the effects of these different placements of

retentions are minor and do not alter the conclusion drawn above.

Comparison of Findings for "Singles" and "Later Entering' Emps

As;iosstatri-6;rp:er 2, we have about 4800 student records where

there is only testing at one point in time ( "Singles")4nd thus no basis

fox computing gains. These records arise for several reasons. In the

early years, many students were not pretested, were given a posr)
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Table 3.16

Comparison of MAX -N GAIN Analysis Effects with those
for BETWEEN-YEAR GAIN and RE-POST GAIN Analyses on

1-st Starting Low-Income Students1

WRAT Reading

.

MAX-N GAIN
z

BETWEEN-YEAR GAIN
z

PRE-POST GAI03

Mean S.S. S.D. N Mean S.S. N S.D.

Pre I

Post 1

Post 2"

Post 3

82.1

98.

103.7

104.8

11,4

17.1

18.1

18.0

1746

4111

4007

3224

82.4

f 1549
100.9 99.2

t 3522
104.4 104.2

t 2987
105.2

82c2

1

106.3

11.4

16.1

837

837

Post'3, 55.0
3

I 8.9 1883

MAT Total Reading

WRAT Arithmetic

MAX-N CAIN' BETWEEN-YEAR 0,02 PRE-POST CAIN

Mean S.S. S.D. N Mean S.S. N Mean S.S. S.D. N

Pre 1 88.3 li.3 1775 88.7 * 89.8 12.0 857
2 1568

Post 1 97.7 11.8 4087 100.0 98.0

'I 3496
Post 2 94.3 8.9 4005 94.7 94.2

D - 29 89

?Os, 3 96.8 9.7 3230 1 97.1 100.4 8.6 857

. Post 3 69.8

HAT Total Math

'Mau basednn slightly smaller sample size than in Table 3.7. Si.,. footnote to Table 3.13.
2
Fot these du , retentions are grouped it agemates.

3
For these data, retentions aro grouped with rademates.



Page 51

kindergarten test and then left the program to attend parochial school.

In Grand Rapids two whole cohorts wem pretested in the fall and not

tested in the spring because of a lack of a functioning memorandum of

agreement. Many students moved from the program or were migrants. Finally,

bad testing procedures in one site early in the program led to a large

number of single records after some tests were discarded.

The present data on students where these are single records does

not differ appreciably from chat reported in Technical Report 73-2,

December 1973. The students tend to show lower test perfoLmnnies in

proportion to their lower placements in the Distar programs. The same

conclusion can also be drawn .for the 1900 "later entering" students

our file. The students perform more poorly when they have not been

full-term I- .he E -E Follow Through program. This is to be expected if

the program Ic important to their success.

HIROVEMELITJAJt2

The. Intelligence Test was used as a measure of general

language ,ompetencv and more generalized cognitive skills. The findinr4

genera'.''; chlw an improvement in Ig from entry to end of third grade.

In F-sits (Table 3.17), the average improvement is 2.3 points for

low-income qtedent9 in the PRE-POST CAIN analysis. The BETWEEN-YLARS

CAIN analysis s,ows a gain of 9.6 points during the kindergarten year and

small los,;es totaline 3.A points after that.. The MAX-N GAIN analysis

shows a gale of 4.') plAnts. The PRE-POST GAIN analysis utilizes the

data from cc..norts 3 and 4 exclusively. It appears that cohorts 'd and F

are showing gains that will be closer to 6 or 7 points thap 2.

Table 3.17

L.
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PRE-POST GAIN

Table 3.17

Slosson IQ Gains, K-Starting Students

Retentions with Grademates

Pre K Post 3 Gain S.D.

to.

All 106.6 109.2 2.55* 15.5 346

Low Income 105.7 108.0 2.30* 15.5 293

*Significant beyond :01 level.

BETWEEN-YEARS GAINS Retentions withrAgemates

Low Income Only
Pre
---

Post Gain S.D. N-

Pre K - Post K 103.2 112.6 9.40** 14.2 1850

Post K - Post 1 110.2 108.8 -1.45** 13.1 2495

Post 1 PoSt 2 109.8 109.4 - .04 12.9 1079

Post 2 - Post 3 110.3 108.5 -1.81** 11.6 791

**Significant beyond .001. level.

''MAX-N GAIN

Retention with Grademates
Low Income Only

Mean S.D. N

Pre K 102.5 14.6 2642

Post K 109.8 15.2 4509

Post 1 108.1 14.8 3174

Post 2 09.1 16.6 2068

Posr 3 106.9 16.7 1933

p < ,01

** p < .901
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When examined more closely, it is apparent that the IQ gains for

K-sites are quite variable. With 73 students in the PRE-POST PAINS analysis,

Cherokee shows a mean gain of 9.4 points (101.1 to 110.5). On the other

hand, West Iron County shows a loss of 9.8 points (111.8 to 102.0) for

19 students in cohort 3. This group was pulled out of the program

before they finished it. In general, gains and losses seem related to

adequacy of program implk.:-entation.

The IQ gains for 1st-sites are mole sub*tantial. The average is

5 to 6 r)ints no matter which gains analysis is examined. This gain

is over one-third standard deviation. Examination of the data by site

suggests the importance of program implementation. For example, in,

Las Vegas, New Mexico, after two years of modest gains (4.1 and 3.8), a

push on taking the kids as far as they could go, produced a mean gain

of 13 points for 66 children. harper ;tains also rend ro hp found in

ai eas where tn parent languasi, oot English (Rosebud, Dimmitt).

The effects .; gains in 1st- starting sites is to ,ring the mean

student to the average for rho yoneral popolarloo.

:.tstributional Anal,'ses

It tnr mean effe-tL to Lt ,it,,to:tesi oho41,at

tributIons. t t!'14 (14(- :or tne present data. When we x4mto.

the distrit.t.tl, ..t...tents I film, 1,1,1 t r

yr=t yo very .on5tsrent with those alread

;4 ;,1"-.,t,, t'Ir 1 ei .'fIr Of (fifidr$.11 rqd, "rr
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Table 3.18

Slosson IQ Gains, lst-Starting Students

Retentions with Grademates

Pre K Post 3 Gain S.D. N
....

95.5 101.9 6.38* 14.5 1208

94.7 101.0 6.31* 14.6 996

*Significant beyond .001 level.

BETWEEN-YEAR GAINS
Pre

Low-Income Student

Retentions with Agemates
Post Gain S.D. N

Pre 1 - Post 1 93.6 98.6 /.96* 11.5 1592

Post 1 - Post 2 97.7 99.3 1.61* 12.1 2533

Post 2 - Post 3 98.8 99.3 .48* 11.9 2154

*Significant beyOnd .001 level.

MAX -N GAIN
Retention with Grademate3

Lo. Income Stud,..;la Mean S.D. N

Pre 1 94.1 14.5

..._

2639

Post 1 97.1 14.7 4560

Post 2 98.6 15.4 3538

Post 3 99.4 16.8 3651
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for the students in the MAX-N GAIN analysis (retentions with grademates).

The analysis shows that more than 50 percent of our K-starting Low

Income children are above grade norms on each measure except WRAT Spelling

and MAT Reading. The 1st- starting students show a lower percentage

above grade norms except on MAT Math and Language where they do as well.

The importance of using the kindergarten year for instruction is as

apparent in these data as in the data based on means.

Table 3.19

Figures 3.1, 3.2, and 3.3 show the distributions by stanine groupings

for ALL students in the MAX-N GAIN analysis tor the Pre-K and Post-3rd

testings. The distributions for WKAT Reading show a remarkabl., shift to

higher stan:, At pre-kindergarten 58 percent of the children fell in

stanines 1 to 3. Post-third grade, only 8 percent fall in stanines 1 to

3. At pre-kindergarten, only 6 percent of the children fell in stanines

I tc 9. Pest- third grade, 53 percent fall in these top level su.nines.

Strong distributional shifts are also present for Arithmetic and Spelling,

but they are not as pronounced as that for Reading.

Figures 3.1, 3.2, 3.3

the percentage of cases by stanines on the MAT tests for K-starting

children at the enc. of first, second, and third grades are given in

i.?6, Ind 3.22. Our Follow Through children do better

roan the norm group on Total Reading at the end of first and second

grades, but 1,111 somewhat behind on the third grade test. Tills is
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Figure 3.1 Distribution on WPAT Reading by stanines for Follow ihroupit

Students (All) in MAX-N GAIN analysis for Pre-K and Post 3rd testing.
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Figure 3.2 Distl-ibution on WRAT Arithmetic by stanines for Follo,..Througn

Students (All) in MAX-N CAIN analysis fr,r Pre-K and Post 3rd testing.
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Figure 3.1 Distribution on WRAT Spciling by stanines for Follow Through

Students (All) in MtX -N GAIN analysis for Pre-K and Pos.: 3rd testing.
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Table 3.19

Percent of Children above Grade Norm

Page 59

Starting Low Income

N Above N Total % N Above

All

N Total %Variable

WRAT

Reading 1439 1890 76.1 1774 2308 76.9

Arithmetic 1177 1893 62.2 1452 2311 62.8

Spelling 854 1879 45.4 1052 2296 45.8

MAT

Total Reading 716 1777 40.3 882 2127 41.5

Total Math 925 1719 55.0 1138 2063 ',55.2

Spelling' 866 1697 51.0 1046 ..017 51.9

Language 933 1770 52.7 1156 2118 54.6

1st Starting

WRAT

Reading 2099 3499 60.0 2770 4432 62.S

Arithmetic 1515 1500 41.3 2025 4428 45.7

Spelling 1090 3481 31.3 1505 4106 34.2

MAT

Total Reading 480 1903 25.2 674 2356 28.6

Total Math 971 1904 51.0 1283 2353 54.5

Spelling 743 1841 40.4 985 2283 43.1

Language 1064 1916 55.5 1385 2371 58.4
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'consistent with findings reported earlier. The new information to note

is that in the low stanines (1, 2, 3) we match the norm group quite well.

It is only in the high'stanines (7, 8, 9) that we fall behind in frequency

of cases. The implication is that the program produces students with good

reading comprehension, but we lack our share of the top level kids in

language competency. This is to be expected if disadvantages. child

are on the average weak in language competencies. Our program compensates

. for this by building a basic understanding of the language of instruction,

but cannot in the time available build adult-like vocabularies for some

of these children. The latter apparently occurs in many middle-class homes.

On the MAT Total Math test (Table 3.21), percentage of cases by

sten/nes shows an improvement from firlt to third grade for K-starting

children. Table 3.22 shows a distributico that is a little better than

the norm group for Language (grammar) and a little worse for Spelling.

Table 3.20

All Children from K-Sites

MAT Tov:al Reading Percentages at a Given Stanine

Percent at Each Stanine
Noim

Stanine Post lit Post 2nd Post 3rd Expectation

2

3

4}2
7

4

7-3 23
12

4 9

5 14

6 18

17

41 25} 66

24

20

26-} 62

16

17-)
20 54

17 )

7 22

14

9 12

N 3183

14Th 7 12

48 4 22 4 13 7 23

4 2 4

2556 2127
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I
Table 3.21

All Children from K-Sftes C

MAT Total Math Percentages at a Given Stanine

P2rcent at Each Stanine
Norm

Stanine Post 1st Post 2nd Post 3rd Expert? .ion

.t
.

t

1.

2

3

9

13

2t.

9

9

14

26

4

7)
9

20 7

12

23

4

5

6

21-1

22

16 )

59 17

14
52

16

" -}
18

51

17

20

17

7

8

9

8

6

3

17

13 Th

5

5

23

17 1
8 /
5

30 7

4

23

N = 3207

Table 3.22

All Children from K-Sttes

MAT Language and Spelling Percentages at a Given Stanine

Stanine

1

2

3

MAT Language

Post 3rd

4

6.}
10

20

Post 2nd

1--)

7 $,

12 )

MAT Spelling

Post 3rd

7 2220
.

12

Norm
Expectation

71 23

12

4 17 18 16 17

5 201 56 17 57 21-1 58 20-1 50

6 19 22 21 17

7 11 10 11 12

8 81 24 0 23 6 20 7 23

9 5 ) 13 3 4

N - 2118 N 2539 N as 2017
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Summary

The data presented in this Chapter show that the objective of

getting disadvantaged children up to national norm averages on des is

academic skills was largely met, especially for K-starting sites.

Improvement on the Slosson IQ tests was also found, especially with

the initially lower 1st-starting sites.



CHAPTER 4

ANALYSES BY COHORT

The data by cohort permit an examination of the reliability of

the findings over time and an examination pf possible progralt improvements

over time. As was shown in the last chapter, the NAX-N GAINS data base

leads to the same conclusions as the other more refined gains analyses

(with a slight reduction in magnitude of effects), while providing for

a much larger-sample size. For these reasons we will restrict analyses

in this chapter to that data base, except for if) data. We will further

focus the analyses only on Low-Income students with retentions placed

with grademarg.s.

READING

K-Starting Sites

Yearly gains (or losses) against the norm group are shown for

WRAT Reading in Table 4.1 Ind 4.2. In these tables, the ending

level from the grade before is used as the base for change for the

next grade level. ? data for kindergarten show littlb varia'on

in the entry perfortanc of the childrep, a strong gain against the

norms for all cohorts, Ind a three - fourths standard deviation improv.ment

from cohort 2 to coh rt G. This improvement can be attributed largely

t, the improvement in teaching at the kindergarten level. In the ,,r1v

years, kindergarten teachers were nt prepared to believe that their

children could be taught to read, o they did not always "follow through"

with sponsor suggestions. After a number of demonstrations of what could
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be done, and a real targeting by the sponsor onkindergarte -level

performance of teachers and aides, improvements were made in he

maiber of lessons taught and the quality of the teaching..

Table 4.1 and 4.2

The data for cohort 1 stands apart from the rest. These data ar

from only four sites and the N is small. However, as we shall see in

.

Tables 4.3 and 4.4, a similar effect is found for lst-starting sites. \

One explanation for the cohort 1 effect is that the rea ing (Rri

metic) program the first year moved faster than the publishe versio

the ollowing year which gave more attention to lower performing Chilren.

he data over cohorts for first grade, also show rather consistent

gains gainst .ne norms and that improvements over cohorts tend to be

- maintained. The data in Table 4.2 for second and third grades, show that

there are eo further gains against the norm group. On the contrary,

except for 6phort 1, there are slight losses in second grade and

essentially changes in third grade. The pattern for level of per-

formance over cohorts at the end of third grade is similar to that

found at the end of kindergarten.

Discounting the cohort 1 data, we can conclude that the improved

teaching of reading over cohorts in kindergarten has measurable effects

which are still apparent at the end of third grade.

1st - Starting Sites

Tables 4.3 and 4.4 present the WRAT Reading data over six cohorts

for 1st - starting sites. The tables show consistent gains against the

0'
.., I
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Table 4.1

-Referenced Gains on WRAT Reading by Cohort from
Kindergarten through First Grade for K-Starting,

', Low-Income, E-B Follow Through Students

Kindergarte Grade

89

84
42

Ce) 77.
-57;
CD
C2

imo
CO

60
CCI

50

40

31
CID
62

CD 23c,
bow
62

16-

11

Cohort

PRE K K K K

POST K K K K K-1 K-1 ,K-1 K-1 K-1 K-1

Post N 97 75S 1184 1173 1045 92 281 758 1135 988 889 759

Post %tile 61 47 66 70 77 73 79 79 82 88 87 87

Post S. S. 104 99 106 108 111 109 112 112 114 1.8' 117 117

Post SA. 18.9 17.9 19.6 18.5 19.0 18.3 1.1 20.6 19.5 21.2 (19.9 20.4

Post G.E. 1.24 1.04 1.32 1.39 1.49 1.41 2 \74 2.73 2.86 '3.08 3.05 3.00
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Norm-Referenced Gains (Losses) on WRAT Reading by
Cohort froi Post-First Grade to Post-Third Grde for
.K-Starting, Low-Income, E-B Follow Through Students

Second Grade. Third Grade

89

84

J

..

. .

.

77

69
._

60

.

50.
. .

40
.

31

23

16

11

Cohort 1 2 3 4

POST 1-2 1-2 1-2 1-2 1-2

Post N 234 655 797 854 758

Post 70tile 86 75 81 84 84

Post S. S. 116 110 113 115 115

Post S.D. 18.5 18.3 19.6 21.0 20.6

G.E. 4.44 3.89 Post 4:22 4.26 4.36 99

3 4

2-3 2-3 2-3 2-3

l97 409 664 718

86 79 82 86

116' 112 114 116

18.4 18.3 20.9 22.8

5.35 5.06 5.35 5.51
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norms for first and second grades, which are maintained in third grade.

The gain during the first year of instruction is particularly dramatic.

However, there is no dramatic trend for ar, improvement over cohorts as

Tables 4.3 and 4.4

found for K-starting sites. In general, we were working with experienced

teachers who were very' hard workers and showed good implementation of

the reading program from the start.

The high performance of cohort 1 at the end of third grade is a

little perplexing. This cohort also tends to do better in spelling,

_ and math. No MAT data are available for this cohort since they graduated

before we began MAT testings. A careful examination of the data by

site shows the possible contributions of several factors. First, we

know in E. St. Louis that the first group was taught by thOest

teachers in the district and the children were strongly taught all the

way through:, They ended upwith a mean WRAT Reading standard score of

129 (N 166) for cohort 1. The mean for cohort 2.was "only" 115

(N .., 122). Second, welnote that in five other sites there are similar

strong gains against the norm group from post-second to post- third

grades for .cohort 1 children, whil2a the trend is for a loss against

the norms the following year for cohort 2 children. We suspect that the

initial excitement of a new program, combined with the field-test version

of the reading program that moved more quickly than the revision must

account for part of this unusual performance. Third, when tha site

changes are considered, we note that a high performing site that

started in K and 1st simultaneously is present in cohort 1, but not
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Table 4.3

Norm - Referenced Gains on WRAT Reading by Cohort from
Pre-First Grade'through Second Grade for 1st- Starting,

Low-Income, E-B Follow Through Students

.f First Grade I-.40. .0.--------m--Second Grade --

Cohort
4

PRE

POST

1 2 3 4 5

1 1 1 1 1

1 1 1 1 1

Post N ,721 1208 1009 746 713

Post °A-tile 53 45 47 50 53

Post S. S. 101 98 99 100 101

Post S. D. 20.0 17.7 17.9 18.9 16.6

Post G. E. 2.11 1.89 2.01 2.01 2.07

j 6

1

1 2 3 4 5 6

- -

1 1.:2 1 -2 1-2 1-2 '1-2 1-2

763 775 1163 977 604 608 538

53 63 '66 61 58 63 63

101 105 106 104 103 105 105

18.1 18.7 19.1 18.4 18.0 17.0 18.2

2.11 3.56 3.68 3.41; 3.45 3.59 3.53

1 1.
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Norm-Referenced Gains (or Losses) on WRAT Reading by
Cohort from Post-Second Grade'to Post-Third Grade for
1st - Starting, Low-Income, E-B Follow Through Students

Third Grade

89

84
1

1

77

69

60

50
. ,

40

.31

23

16

11

7

A

Cohort 1 2 3 4 5

pbST 2-3 2-3 2 -3 2-3 2-3

Pose N 678 1012 853 602 481

Post: %-tile 82 63 -63 58 63

Po't S. S. 114 105 105 103 105

Post S. D. 22.5 18.0 19.6 18.6 16.3

,Post G. E. 5.48 4.50 4.50 4.43 4.44
1
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cohort 2; while a low- performing site was new to Follow Through in

Cohort 2. These three effects combine to produce an effect that is one-

half standard deviation in magnitude. Note that most of the effect

is accounted for by program and teacher variables. It is perhaps also

important to note that cohort 1 showed significantly higher IQ gains

on the SIT from the end of first grade to the end of third grade than

the average of the other cohorts (96.9 to 102.0 versus 97.1 to 99.0

with Nis a approximately 600 and 3000 for the two groups). (-:1 similar

comparison from the start of first grade is not possible because cohort

1 was not pretested.)

MAT

The analysis over cohorts for MAT Reading scores is not very

productive, since the MAT was not added to the testing until 1972.

We can note, however, that for K-starting sites in cohorts 2 and 3,

there is an increase on MAT Total Reading standard scores at the end of

third grade from 56.5 (N = 487) to 58.8 (N = 656), and then a slight

drop for cohort 4 to 58.3 (N = 720). The lesser gain from 56.5 to

58.3 is 3ignificant beyond the .001 level (CR = 3.0) and amounts to a

percentile gain from the 35th to the 41st.

For the first starting sites in cohorts 3, 4, and 5 there is a

similar improvement from 54.5 (N = 854) to 54.9 (N = 593) to 55.9

(N = 482). The gain from 54.5 to 55.9 is statistically significant

at the .002 level.

ARITHMETIC

K-Starting Sites

The analysis of WRAT Arithmetic data by cohorts (Tables 4.5 and

4.6) shows a very substantial improvement over cohorts in kindergarten.

1 C,3
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Discounting the first cohort, which moved through a faster program and

for whi7.11 the N is small and restricted to four sites, the magnitude

.f the improvement is about one-half Standard deviation. Although the

data for the last two cohorts is not yet in, it would appear that the

same magnitude of improvement over cohorts will hold at the end of

third grade.

The analysis also shows a consistency across cohorts in the

starting baseline performance and in the gains against the norms by

grade level. On the WRAT Arithmetic tests, there is a substantial

gain during kindergarten (one-and-one-half standard deviation units).

A little of this gain is lost in first.grade,-abd-quite a. bit is lost

in second grade. But there is a recovery of-small gains against the

norm group in third grade, so that the netHgain (K-3) against the norm

group is approximately one standard deviation for later-starting

cohorts. A loss in second grade (relative to the norm group) on WRAT

Arithmetic has been noted in prior reports on E-B Follow Through kids.

This loss is largely due to the WRAT emphasis on column functilms at the

second grade level, while the DISTAR program (first edition) emphasizes

row functions. This difference is corrected by the end of third grade.

Table 4.5 and 4.6

1st - Starting Sites

The arithmetic data from 1st starting sites shows an improvement

over cohorts of more than one-fourth standard deviation by the end of

third grade. The superiority of cohort 1 at the end of kindergarten

was not maintained for second and third grade. These findings are

consistent with the program modifications that were made.

C' ,
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Table 4.5

Norm-Referenced Gains (Losses) on WRAT Arithmetic by Cohort
from Kindergarten through First Grade for K-Starting,

Low-Income, E-B Follow Through Students

Kindergarten First Grade

84

77

69

60

50

40

31

23

16

11

7

Cohort

PRE

POST

K

K

2

K

K

3

K

K

K

K

5 6

K K

1

K-1

2

K-1

3

K-1

4

K-1

5

K-3 K-1

Post N 99 757 1185 1172 1051 925 279 760 1135 992 889 754

Post %tile 63 55 66 73 77 75 55 55 61 70 70 68

Post S. S. 105 102 106 109 111 110 102 102 104 108 108 107

Post S.D. 14.8 13.5 14.3 14.6 15.4 15.0 10.8 11.4 10.9 12.1 11.4 12.1

Post G. E. 1.25 1.16 1.32 1.42
1-51.0143

2.05 2.11 2.19 2.40 2.44 2.34
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Table 4.6

Norm-Referenced Gains (Losses) on WRAT Arithmetic by

Cohort from Post -First Grade to Post-Third Grade for

K-Starting, Low-Income, E-B Follow through Students

salb -Second Grade Third Grade --ez.

1

Cohort 1 2 3 4 5 1 2 3 4

POST 1--2 1-2 1-2 1-2 1-2 2-3 2-3 2-3 2-3

Post N 233 656 796 b53 750 197 408 669 715

Post Totile 42 42 50 53 55 47 SO 55 58

Post S. S. 97 97 100 101 102 99 100 102 103

Post S. D. 6.5 8.5 9.3 9.8 9.2 8.6 8.5 8.5 b.7

Post G.E. 2.7: 2.82 3.07 3.11 3.23 3.70 3.84 4.06 4.13
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The gain against the norm group i9 consistently shown to occur in

first and third grades, not second. These gains are consistent with

the findings for K-starting sites.

1, _

MAT

Tables 4.7 and 4.8

An improvement over eoLorts in arithmetic skills is shown on the

MAT. For K-starting sites at he end of third grade in cohorts 2, 3.

and 4, the improvement on Total Math is from a mean standard score of

66.3 to 72.6 to 72.7. In percentiles, this is an increase' from 35 to

59 or one-half standard deviation unit. For 1st-starting sites at the

end of third grade in cohorts 3, 4, and 5, the improvement on Yotil Math

is from a mean standard score of 68.7 to 70.7 to 71.2. In percentiles.

this is an increase from 41 to 52. This is a one-quarter standard

deviation improvement.

SPELLING

K-Starting Sites

In many w-vs, spelling was neglected by the sponsor in the process

of giving priority to reading, oral communication skills, and logical

and mathematical competence. The local- projects were encouraged to

provide their own spelling programs. Some did, but many did not. After

several years of failure to implement spell.g programs, our project

managers were encouraged t' be ,re spelling was included nt al,: levels

in all sites. The effects of tnis effort are particularly apparent

on the WRAT Spelling test which was given to all cohorts. Tables
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Table 4.7

Norm-Referenced Gains on WRAT Arithmetic by Cohort
;rod Pre -First Grade to Post-Second Grade for

1st-Starting, Low-Income, E-B Follow Through Students

(,t ;trade at. .0---- .f.;,..coni :ride

4
`- - . 1

1

...

. .

11
s+*

- ,.1-
i

Cohort

PRE

POST

Post N 71

Post %tile

Post S. S

Post S. O. :2 .1

Post G. E.

4 4

4,

1.79 1.4f)

722 :If,:

i2

;

5'4 .54

4,. 9M

' 9.c 4 10.7

2.5; 7.64 2.77 2.92 2.93
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Table 4.8

Norm-Referenced Gains on WRAT-Arithmetic by Cohort
from Post-Second grade to Post-Third Grade for

1st-Starting, Low7Inco9e, E-R Follow Through Students

Third Grade

4

Cohort

POST

1

2-3 2-3 2-3

4

2-3

5

2-3

Post N 617 1012 852 602 484

Post %-tile 42 39 45 47 53

Post S. S. 97 96 98 99 101

Post S. D. 11.2 9.4 9.8 9.6 8.5

Post G. E. 3.69 3.57 3.81 4.0 4.03
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4.9 4nd '.10 show the data for each grade level. The improvement over

cohorts is n4 one - standard deviation in kindergarten. The magnitude

of improvement then decreases in successive grade levels, so that by the

end of third grade, no significant effect is apparent (with or without

projections for cohorts 5 and 6). Better ways of teaching advanced

spelling skills are needed and are currently a programmatic concern

of the sponsor.

A consistency ofIgains against the norm group is present over

cohorts. Substantial gains Ire made Idkindergarten (pore ...Ilan one-:and

one-half stadda d deviation units for some cohorts) and then theie is

a lass of ga ns, dropping bask to the 56th percentile.

Tables 4:9 and 4.10

lst=Starting Sites

Tables 4.11 and 4.12 show the improvements over cohorts for 1st-

starting sites. Small trends for improvement are shown. about one-

fourth standard deviation in magnitude.

MAT

Tables 4.11 and 4.12

MAT Spelling scores from K-sites at the end of third grade show

no systematiz improvement over cohorts 2, 3, and 4. For 1st -sites

an improvement of less t n one-foUrth standard deviation is projected.

11
p.

1
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Table 4.9

Norm-Referenced Gains (Losses) on WRAT Spelling by

Cohort from Kindergarten throughFirst Grade for
K-Starting, Low-Income, E-B Follow Through Students

Kindergarten First Grade-ow

16

11

Cohort
4

PRE

2 3

POST K K K K K K-1 K-1 K-1 K-1 K-1 K-1

Pi 99 764 1185 1203 1053 930 283 753 1137 992 891 764 '

34 39 58 66 '70 68 45 53 58 66 6i 61

S. S. 94 96 103 106 108 107 98 101 103 '106 104 104

S. D. 13.0 15.9 15.1 15.5 16.6 16.1 12.6 13.0 13.1 14.1 13.2 14.5

6.E. .82 .88 1.19 1.30 1.38 1.31 1.82 2.05 2.16 2.29 2.22 2.18

ti

"41
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Norm-Referenced Gains (Losses) o WRAT Spelling by
Cohort from Post-First to Post Third Grade for

K-Starting, Low-Income, E-B Folio Through Students

41,--------Second Grade Third Grade------4w

B4

77

.

69
,

.

,

.

i

60

SO i ), =

,

40

lb- 4ii- -lir -db.

4.

31

23

16

.

.
,.

11

7

4

Cohort

POST

Post N

Post %-tile

Post S. S.

Post S. O.

Post E,

1 2 3 4 5 1 2

1-2 1-2 1-2 1-2 1-2 2-3 2-3

234 656 796 854 758 199 408

47 45 50 50 50 45 47

99 98 100 100 100 98 99

11.2 13.7 13.8 13.6 13.9 12.2 13.2

2.92 2,91 3.06 3.04 3.06 3.56 3173/

3
i

4

2-3

&49 718

'50 50

/100 100

13.4 15.0

3.90 3.91
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Table 4.1?

Norm-Referenced Gains on WRAT Spelling byCohort from
Pre-First Grade to Post-Second Grade for 1st - Starting,

Low-Income, E -B Follow Through Students

Grade .0*----------Second Grade

O

1

11

Cohort

PRE

POST 1

4

1

1

5

1

1

1

1

1

-

1-2

2

-

1-2

3

-

1-2

4

1-2 1-2

Post N. 727 1216 1014 740 712 764 778 1163 9/8 606 610

Post 70tHe 32 30 37 45 42 42 32 32 .37 37 39

Post S. S. 93 92 95 98 97 97 9X 93 95 95 96

Post S. D. 13.1 12.6 12.2 14.1 12.7 13.31 12.4' 12. 13.1 13.5 11.2

Post G. E. 1.66 1.56 1.73 1.90 1.87 1.881 2.55 2.53 2.67 2.72 2.79

113
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Tattle 4.12

Norm-Referenced Gains on WRAT Spelling by Cohort
from Post-Second Grade to Post -Third Grade for

1st - Starting, Low-InicOme,E-B Follow Through Students

Third Grade

94

77

.

69
. . ,

SO ,

23

/

..

11

Cohort

POST

1

2-3

2

2-3

3

2-3

4

2-3

5

2-3

Post N 677 1013 855 576 485

Post %-tile 45 37 34 39 45

Post S. S. 98 95 94 96 98

Post S.D. 18.1 14.4 13.4 14.8 14.8

Post G.E. 3.80 3.48 3.40 3.63 3.79

11g
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IQ GAINS

An examination of IQ gains using the SIT over cohorts will not

be undertaken for K-starting sites because of the limited data in the

PRE-POST GAINS analysis. For the 1st - starting sites, the gains data

are shown by cohort Table 4.13. The cohort 1 data is very limited'

(based on only one site where the entry level of the children is quite

low). However, this cohort shows a level of gains that was not shown

again until cohorf 5. From cohort 2 to cohort 5 some improvement in

gain is to be noted. The difference in gain by cohort 3 over cohort 2 and

- by cohort 5 over Cohort 4 are significant beyond the .001 level. The size

nf the gains appear to be correlated with entry level IQ.

Table 4.13

Summary

The analyses by cohorts show that the cohort 1 (though based on

limited data) was somewhat superior in progress to the next two. The

program changes introduce to insure that all low performers were taught May

have actually slowed down some better studentikand led to lower mean

c_ outcome levels. Nevertheless, cohorts 2 to 6 show a progressive

improvement in performance in K-sites on WRAT Reading and Arithmetic

(and to a lesser degree Spelling). Some progressive improvements on the

MAT are also shown for the cohorts tested with the MAT. The analysis

\
_revealed that the major source of the imp ovement over cohorts was

%
thewith improvements in implementation at the kindergarten level.

It took some time to get kindergarten teachers to make more serious efforts

to teach academics to young children. Many had been trained that it was

quite inappropriate to do so.

11 J
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Table 4.13

SIT IQ Gains over Cohorts for lst-Starting,-
Low-Income, E-B Follow Through Students from

the PRE-POST GAINS Analysis

89

84

77
. .

69

60
F.1--
-...50

.!..--1--

.-..---_

-E-7-5-

P4.

40

31

23

16

)

)1

,

,

t 1

E 1

'it - 3

57 57

le 19.2 35.1

L 87.1 94.4

1. 13.1 22.2

7.35

3 18.9

2

1

3

2).0 210

43.2 50.6

97.'4 100.2

15.9 16.7

2.76

15.2

1 -

- 3

311 311

38.0 54.8

95.5 101.9

14.9 16.2

6.42

14.3

4

1 -

- 3

136 136

41.7 58.0

96.9 103.0

13.1 14.6

6.05

,13.1

1 -

- 3

282 282

30.2 52.4

921.1 100.8

12.3 16.2

8.73
.

14.1
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In keeping with this, less pronounced improvements over cohorts

2 to 6 were found for 1st - sites. The largest improvement was found in

arithmetic, where successive program modifications may account for

the gains.

The PRE-POST GAINS analysis was used to examine IQ gains for 1st-

starting sites only, Discounting the cohort 1 whill showed a nice gain

(7.35) for 57 children in one site, the improvement gains from cohort 2

to 5 was from 2.76 to 8.73.

IV i

-4



CHAPTERS

CONTROLLED WITHIN-SITE COMPARISONS (INCLUDING HEAD START)

In a number of our projects we started at several grade levels at

once, or the sites switched from being 1st - starting to K-starting after

Follow Through was unief way. Where these events happened, it is

possible to make comparisons within the same, schools with the same

teachers for children who have had two years of the E-B program, three

1
years of the program, or four years of the program. If the program is

having an impact, those children who are in it longer should do better.

These comparisons also provide another kind of answer to the question

"Does kindergarten make a difference?" Since the comparisons of K-

ti

starting sites with 1st - starting sites are possibly confounded by regional

differences in socio-economic conditions, these within -site comparisons

permit an assessment of the possible gains to be made with the dis-

advantaged by a fuller use of kindergarten for basic instruction.

In this chapter we will also examine data for three sites where

Planned Variation Head Startwas introduced in 1969, 1970, and/or 1971.

Examination of the progress of kids with and without a sponsored

Head Start program is possible. In addition, it is possible to evaluate the

effects of sponsored Headstart programs for five-year-olds versus

sponsored public school kindergarten for five-year-olds.
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CHEROKEE

The first within-site comparisons coma from the Eastern Band ChE okee

Indian community in North Carolina where the children attend a BIA school.

1970, we installed our program simultaneously in kindergarten, first,

d second grades. The children had had the benefit of Follow Through

the year before with another sponsor who was terminated. As far as we

coul \determine, there had been no significant impact of that year of .

Follow Through on the school program. Tables 5.1 to 5.5 provide the

compari ons on WRAT and MAT variables for the children who st'irted the

program i second grade (2 years-of E-B), first grade (3 years of E-B)

and kindergarten (4 years of E-B). The K-starting group includes four

cohorts thro gh first grade, three through second, andetwo through third.

Examination o the K-starting data by cohorts shows progressive improVements

for the first three cohorts.

Table 5.1 g ves the data for WRAT Reading. It can be seen that

the children with years of program are nearly a standard deviheicn above

1/4

the children with 2 years of program. The difference is highly

significant (p <.01A). Children with 4 years of program are also well

ahead of those with oni.y,3 years of program at the end of first and second

grades, but not third 0.ade. Apparently 3 years was enough to catch up

on decoding skills.

Table 5.1

Table 5.2

:able 5.3

Table 5.4

Table 5.5
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Table 5.1

Comparison of Progress for All Cherokee Students with 2, 3, and 4
t Years of E-F1 Follow Through on WRAT Reading

(Retentions with Agemates)

1

± 1 I I

PRE

POST

N 65

°Atile 11

S. S. 'So

S. D. 9.7

G. E. 1-69

*Four -year pte-K basellne us.t1 1 or .1 Il gr Ol1;`4 4 u
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Table 5.2

Comparison of Progress for All Cherokee Students with 2. t. and 4

Years of F-B Follow Through on WRAT Arithmetic
(Retentions with Agemates)

77

69

60

50

40

23

16

11

kFour-..ear A.se.t :,,r

Lc-
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Lumpartson of Progre,; for All Cherokee M.udents with ., 1, and 4

Years of L-B Follow Through on WRAI Spellior
(R,Antiont. with gemafes)

G

4

PRE

POST

S S

S. O.

G. E .

1

'f(03r-.4Lar prir .-.d 104r all'op%., 9
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Comparison of rovess for All Cherbkee-Students with 3 and 4
Years ofa.-B F011ow Through on MAT,

Total Math,Total Reading and.'
1

84

(13
va 60.
10

50,

40

tft 31

a4 23
06.

11

.POST 3

N

%Ale 'ff 4;

S. S. b. 9 69,7

S. D. O. , 9.: 11).k 9.8

G. E. L2U 1.0,1 3.80

WHAT four vpar 6A:splines used.
I

1 2 3 ,

.244 261 185

55 60 66

44.7 59.4 75.1

1

11.3 11.0 12.2

2.03 2.9f 4.37
4
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,Table 5.5

Comparison of Progress for All Cherokee Students with3 and 4

Yeats, ng E-B Follow Thiough on -MAT

Language and Spelling

III;
. .

_.

.

.
.

.

so

to

1

.
.. _

.

e

,. N,

....
.

.

z
.,

.
.,_.,

...
....,..

.
.. ...

3 sears
B

ars
-g

..

v-ars.
& B

year.

E-B.

tr.

POSY 3

104

3

167 103

2

246

1

184.

700e 40 67 36 54 45

'S. S. 65.8" 75.7 59 57.6 62.3
9

S.D. 10.7 12.2 11.2 10.7 12.3

G. E. 3.69 5.0 3 3.27 3.11 3.64

* WAT four-year baselines used. 12-4
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4' , As-Table 5.2.ShoWk, the 4-year students did significantly better

(2, .4 .001) .than both the 3-year group and the 2-year groups on-WRAT

*
Arithmetic. Table 5.3, shows that this same conclusion holds for WRAT

Spelling. The magnitude of the differences at the, end of third grade

are from a quart..c to a half standard deviation.

The comparisons for-MAT Total Reading and Total Math (Table 5.4)

also show significant effects favoring the 4-Year group. The difference

'for HAT:Total Reading is significant at the.-002 level, and that for

Total Math is beyond the '.001 level. Table 5.5.atiows the effects for

Language and Spelling-on the MAT. The Language difference-significantly-
.

favort the 4-year group (.2. <:.001) as does the Spelling difference

< 162).

IQ data are available for comparing the 3-year group with the

4-year group.. The comparisons are based only on the students for whom

there is a pretest and

.Pre-1

Mean

posttest.

N

The data are

Post 3

as follows:

N

Gain

NSD Mean SD Mean SD

3-year group: 98.6 17.3 75 101:7 18.6 75 3.05 12.4 75

Pre-K Post 3 Gain

4' -year group L 101.4 10.0 49 107.9 15.5 49 9.38 13.5 73

4-yeaf group 2. 100.5 13.7 24 115.7 13.9 24'

The difference in IQ gain is significant at the .01 level. The

difference at the end of. third grade is also significant.

These comparisons clearly show a strong program impact that increased

the longer the program was in effect.

r):4 J

- ;



E. ST. LOUIS

E. St. Louis, Illinois is a Black community just over the river

from St. Louis. E. St..Louis started Follow Through, in 1968 as a'ist-

gtede7satting parent - implemented, program who Chosethe'E-B model as

sponsor. In 1970, public school kindergartensQwereintrOduced. This

gave us three cohorts with 1st - starting children and four with K-

starting children. In.addition, Planned Variation Head Start Va.s

Introduced as a program for fiVe-yeit olds in 1969 and for four-year

old in 1970. The Head Start data will be discussed later in this chapter.

For now, the children with E-B Sponsored'Head Start are excluded

from the,analysis.

It.was noted in discussing the data for'lst-starting sites over

cOhOrts, that cohort 1 for E. St. Louis perforMad'unuaually high on

most measures at the end-of third grade. They had been taughtby a

selected group of `teachers and made great progress: This unusual

performance for cohort 1 tends to obscure some of the,effects of K-

starting and 1st - starting cohorts. Tables 5.6 to 5.10 07asent the

comparisons for children with 3 and 4-years of program. For WRAT

Reading, the differences are significant and' favorAC-starting children

at the end of grade i and 2, but not 3. Th4unustially, high performance

of cohort 1 children at the end of grade 3 reduced the difference.

Separated by cohort the means at the end of third grade are

1st- Starting. (3-years E-B)

NG.E. SS SD

Cohort 1 7.28 129 25.8 166

Cohort 2 5.34 115 21.8 122

Cohort 3 4.91 110 0.8 98

K-Starting (4-years E-B)

Cohort 3 6.37 125 24.1 89

Cohort 4 6.17 121 26.8 71

Table 5.6 1 2 b

-5
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Table 5.6

ComparAton of Progress for-Low-Income E. St. Louis Students
with'3 and 4 Years of ET.IFmllow Through on WRAT Reading

(Reteritions with GOdeMates)

93 . .

. ,,. . .

_

M
. _

=

6410

1

-
,

-..f..-- _
3

- --

....t.

.

-

-
-

--
--':-.

---w0 w..- _
_

_ =f3... ..._
a...? ..-

, s I

. .

..

/ rA= ..-.= =

,
'-_23 --- .
g4
.. r
E'

Yq

1 1

g_ , i:,=.

5- .1

.
..

_
= :3

_ .

.

*

3

-

years

..--

E-B. ,yea E-B

1 .
. .

PRE

POST 1 2 3

K

K 1 2 3

.t1 431 419 389 238"' 610 610 371 '160

70-tile 68 83 91 10 79 88 90 94

S. 107 114 120 81 112 118 119 123

S.D. 21.0 21.3 23.5 18.8 18,.3 22.2 22.9 '25.4

16.E. 2.38 4.20 6.05 -.03 1.49 3.06 3.72 6.28

*Four-year pre-K baseline.

12
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Cohorts 5 and 6. will:he sironger than-the K=starting cohorts 3 and 4 if

current trends continue., Thus, it is apparent that the performance of

cohort 1 on WRAT Reading is atypical. If these data were to be excluded
. .

.from the evaluation, there would be an advantage for the K7starting

cohorts of three-fourths of a standard deviation-(112 versus-125),

-On WRAT Arithmetic, cohort 1 is nearly a grade level ahead of cOhOrts

2 and 3 (two-thirds standard deViation)j-ut even given this atypical

performance, the K-starting cohorts show_a significantly superior petilorinpiCe

at all grade revels (2. <;.001). Excluding cohort 1, the superiority is

about .7 grade levels.

Tables 5.7, 5.8, 5.9, 5.10

On WRAT Spelling (Table 5.8), again the highly atypical performance

of cohort 1 (cohort 1 112, cohort 2 = 99,, cohort 3 ... 94) eliminates

any significant,effeci by the end of third grade. Comparisons excluding

.cohort 1are highly sigPificant, as are effects at the end of fAist and

second grades.

On the,MAT.the comparisons involved lst-starting cohoit 3 and with

K-starting Cohorts 3 and 4., The differences favor the K-starting groUpei:'

at the .001 level or better for Total Reading acj ToturMah (Table 5.9).

The magnitude of the differences is about one-half standard deviation or .4

grade levels in each case. On MAT Language,' there is no Significant

difference, while the difference on Spelling favors the K-starting groups'

at better
-

than the .01 level.

Comparisons on the SIT show more between-year gains on for K-starting

than for 1st - starting children, but because the testing with the SIT does

not coverendugh of the same kids at pretest and posttest, they will not

be-reported.

1 2 6'



Table 5.7

Comparison of Progress for Low-Income E. St. Louis Students
with 3 and 4 Years' of _E-11,' Follow Through on WRAT Arithmetic

(Retentions with-Grademates)

Page 96

89

B4

4 .

.

77
.

.

.

69

.
.

_

,

.

.

_

50

_

V

.

40
_ .

31

16 .. ' ,
.

.
11

31

,

yearsi E'LB

1

4 years E-B

i
.

., -..

PRE

POST 1 2 3

N 434 415 388

%tile 50 47 50

S. S. 100 97 100

S. D. 11.7 8.8 10.8
/

G. E. 1..91 2.78 3.88'

12

K

1 2 3

364 608 619 364 159

13 79 68 58 63

83 112 107 103 105 , .

16.0. 14.4 12.3 9.6 8.1.
.06 1.50 2.34 3.22 ' 4 . 2 6

6



Table 5.8 .

Comparison of Progress for Low-Income E. St. Louis StUd. its
Itith 3 and 4 Years of E-B Follow Through on WRAT Spelling

(Retentions with Grademates)

'.Page't97

. .

,

.,

., .

.

\
.

.07.',.

.

.

6 ,

.
_

_
.

1

,..,. .

_ .
::,...

,

31 ..:- . _ _

_ _

23 2

_ -_ .

-

-

.

.

_
4..

F--

..
.

11

.

.-.

- -=

7

k

A

.

_
_

_L
---

41.

4

PRE

3 years E-B 4 years'E-B

,*PoST 1 2 3 K 1 2 3

N 439 420 389 322 '632 615 368 160

%tile 45 47 61 5 73 70 63 66

S. S. ,,98 99 104 76 'e 109 108 105 106

S. 0, 12.5 15.1 19:6 ti
22.2 16:6 15.0 17.8 19.6

G. E. 1-.04 2.84 3.66 -.25 1.39 2.36 3.40 4.42

130
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Table 5.9

Comparison of
..

Progrest for Low-Income E. St. 'Louis Students
with 3 and 4 Years of E-B Fol4ow Through on MAT

Total Reading and Total Math

84

5Q

C.3

(
,

31.

16

11

PRE

POST 3

108

%-tile 22

S. S. (52.1

S. D. 10.5

G. E, 2.79

1 2 3

5,07 310 160

50 55 37

42.2 51.7 57.4

10.1 7.3 8.8

2.09 2.84 3.21

3 1 2 3 -

106 509 362 159

40 49 57 58

-58:1 --40..
-

11.4 9:6 '9.1 9.4

3.69 1.78 2.78 4.06
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Table 510

Comparison of Progress for Low-Income E. St: Louis Studenis,
with 3 and 4 Years of E-B Follow Thr'Ough on MAT

1'
/

Language , and iSpelling
ft

,

POST

N

1/0lle

S. S.

I.E.

3 3

108 160

52 55

71.0 71.8

a.0 12.4 11.7

4.4'1. 4.50

3 years E-B 4 -years E-B

3 2 3

105 370 157

37 60 48.

59.6 59.0 63.2

1943 ...la 11.5..

3.32 3.25 3.73

132
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In,summary, the'E.'St. Louis data support strong effect of

starting the program in Kindergarten, if the usually-high performance

Page 100

of,Obhort 1 is discounted.

FLIPPIN

-Flippin is a small 'rural White community in nort Arkansas.

1969 we initiated program in Flippin f6r kindergarten, first, .and

econd grades. This gave us another chance to compare t e effedts'of

3,and 4 years of pr6gram. As can be noted from the'av rage beginning

in'Table 5.11 and 5.12, the Flippin children en er with more

skils than found for our typical disadvantaged children. They also

prog-t ss much further.

T bles 5.11 and 5.1_ show the comparisons on. WRAT Reading, Arith-

metic, nd Spelling. Note that we have changed the data being displayed

from thA shown for'Gherokee and E, St. Louia. For tbe first tw6 within-

t -

site stud s, we wanted to jet across the ,Point that the different s

attributabl to an early start in the program produced larger effects

the. earlier grades than remained by the end Of third grade. This vitae dbri-

elusion holds for all the sites being compared. The remainder of the

comparisons (e ept for Headstart) will eocua On end of third'grade

,

comparisons onl and will display the data for each cohort. This allow

the reader to se consistencies or trends acProes 'cohorts.

w \ .

For each of the Flippin comparisons, the average 4-year program

\ ,,
,

effect's are signif1cantly above the average 2- and \P.-year effects. For
c

.

RAT Reading and Arithmetic, the significance is beybnd the .001 level.

tFor.Spelling it is beyond the .01 level. The Reading. scores shoV pro-
\

\
\

gressive improvements which are educationally significant. Arithmetic shows

1

a significant gain inlgoing from 2 to 3 years of the program, ,but not to 4.

133
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The resUltstfor Spelling are like those for Arithmetic. Ine Flippin

children are performing well above grade level in all areas.

5

Tables 5.11 and 5.12

r-

RACINE

Data comparing 3-and 4-year effects from Racine, Wisconsin.,.are

presented in Tables 5.13 and 5.14. The differenCe for 3-and 4-year

effects are each significant. For Reading, the significance is beyond

the .05 level, for Arithmetic and Spelling the significance is beyond

the .001 level. After the cohort 1 surge which we have seen many times

before, then is progressive improvement over cohorts 2 to 4. The'

magnitude of the difference in effect for K-starting and 1st -starting

cohorts is v- the order of one-half to three-fourths standard deviation,

or .6' to 1.0 grade equivalents.
iL

Tables 5.13 and 5.14

PROVIDENCE '
Data comparing 3-and 4-year effects in Province, Rhode Island

are shown in Takes 5.15and 5.16. The differenceS in overall effects

are each significant beyond the .001 level and amount to at least one-

half standard deviation. The children with 4 years of the program are

,.6 to .8 grade levels ahead of those with only 3 years of the program.

.

Tables 5.15 and 5.16

1.*

I:3

o

4
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Table 5.11

Ce4ariaon of Frogreda at the End of Third Grade for
Low-Income Students from Flippin vith 2, 3;. and 4 Years of E -11

Follow Through on WRAT Reading and Arithmetic
(Retentions"with Agemates)

-di-

:MAT Arith

Page 1.02

89

8

.77

.69

.16

SO

31

23

16

11

,ears

Elf!

3 years
E 8

3 years'.

Er-R.

4

Cohort

POST

.N

S. S.

S. D.

G.E.

x 2 2 3 4 X

3 3 3 3 3 3

20 22 21 1 b "2 3 20

68 84 90 9: 99 42

107 113 119 /21 137 97

19.7 18.1 19.2 16.8 8.6

4.75 5.25 5.41 f..29 2.K2 3.74

*k7starting baseline.

2 2 3 4.

3 3 3 3

22 20 la :1

58 73 A3 68

107 1r)) 10, 107

6.5 C 0 7 6 1 1 st

.4.49 4.44 4.53 4.N5
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Table 5.12

Pngt,4.03

Comparison of Progress-at the End of Third Grae.for
Low-Income Students from Flippin with 2. 3* and 4;76-Srs of E-B

Follow Through on WRAT Spelling
(Retentions with Agemates)

.
1 i

.

..

1

1

I
; . r

,

.

. ..

1

..,

-.,
I-

1

1

f ,_1.. ..
. 1

.

0 T , 7

,, ,

I ?

i.-

'..

.1

--

;

I .

1 .

1

4 !,...

.. f:

.

.,
. - .

i

.

.

,
.

.,

,
.. ,

.

.-""rtliCNAzseth

.
.,

2 years

EB .'

.,.1 vars.

Erb
4

.

ye r -
,

i

.

.

, .

. .

, .: . .

Cohort

POST

704fle

S. S.

20

.2

4 ;0,

3

1,Y1

i

Pl.

3

0,3

10=

S. O. s.h

G. E.

liArL. it-slartIng baseline.
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s.
Table B.13

Nv

Comparisorl of Progress at the End of Third Geade for
Low-Income Students from Racine with 3 And /1. Years of E-B

"Follow Through on WRAT Redding and Arithmetic
(Retentions withAgmates)

eadiig s WRAT rithm tic

3 years 4 years 3 years
EB E-1B E-8

Cohort

POST 3 3

3 b.$ f 1 56 36

63 66 86 81

S. 105 109 10' 116 113

D. 16.1 4,7 12.6 2(x.1 18.6

G. E. 4.2.E 4 68 4.36 5.45 5.11

1 1 2 3

3 3 3 3 3

43 63 71 56 37.

37 55 50 53 8

95 102 100 101 103

8.2 10.2 6.9. 6.9 8.9

3.33 3.98 3.78 3.91 4.15
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Table 5.14

Comparison of Progress at the End of Third. Grade for

Low-Income Students -from-Racine with 3 nd 4 Years of E-B

Fi41ow Through on WRAT Spelling
(Retentions with Agemates)

89
1 I._

i

. ,

.
i

.

1

.

.
. 1

.
. .

O4 s
,

3 vears,

.

.
.

4 years,
E-B 1.

1

i

-

.

77
.

.

:

I
1

69

!,

.

,
..

.

.
.

t

,

_

.....
. ..V

_
.

.

. . .

.,

.

:-...

.

.

40.
,

,

.
. I

.

-_,

Z.
,

31 i.
23_

1

I
,

1
1.:

'..,

-..-

-_,

:.- 3
-

.

.

-,.:

'".

.:,,, , .
'''

-
.,,,i.

q .-=

.
.

=,

-1'

--s
.'i;

.
1.
.....

.

,

..

-

1 .. _

7

A

-,

'-'

. ,_

:..

f

,
-.

t
.......i.

...

r

:
.

.

Cohort

'POST 3

1 2

3

N 44 53 71

%tile 3U .; 37

S. S. 42 99 9

S.D. 9.4 11.9 9.6

G. E. 3.01 3.68 3.34

*Average K-starting baseline.

3 3

is 37

45 51

98 11)4

10.9 i6.5

3.5i 4 . VI
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Table 5.15-
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. . .-T
Comparison df Progrea at the End of Third Grade for

Low-Income Students frOM-ProVldence with.3 and 4 Years of E=B
Follow Through on WRAT Reading and Atithmetid

(Retentions-with Agemates)

t . . ' . ..

WRAT
I

Readirig

.

.

t.

4.,.:

.

-

WRAT
.

Arithmetic
_

.

84: i ,i :
. . _ .

69

,

. , ._
.... . =

. .

. .

.-,

_

_ .

_
_ =

. =

/
.

.
.

.

.

..

64Y

0

. ___- = . _ . .-__

_ -.. , ...;.... - = r

. -..db- =__,
_

-...
. ..,

-,

...

.
. _

.. _
_ .,

_ , .
: -

.

31

.
. _..,

-._

_
=

_

,
.

.
, ,

=

.

,

3 y rs

ER

23
E-B3 years

Ern .

1
yea s E-B .

4
.

.
.

11

.

i

,

1
I

_

Cohort 2 2 3 4 2 2 3 4

POST 3 3 3 a 3 3 3 3

N 109 78 117 119 109 78 119
4

116

%tile 61 81 7 77 37 53 58 61

104 11 109 111 95 101 103 104

S. D. 14.8 16.6 16.4 20.2 7.4 8.5 8.4 10.2

G. E. 4.18 5.07 4.65 4.70 3.26 3.86 4.10 3.99

*Average K-starcing baseline.



Table, 5.16

Pdgel 107

tompirison Progress at the End of Thirdrade for ,

Low-Income Stude ts from ProNiidence With ?, and 4 years of ,g,p
F.ol low Through on WRAT Spelling

419

84:

'

.

-

,

. .

.

e

77
. .

.

.

-

.

,.

.
.

_

.
.

..

.

, .

_
.

_

.
.

.. .

40

31

. .

___

.

1. _.1\ ,..
,

I i'5''

, \ 1

_ .

,

1

. ..._, ._,
.

.

,

, .

.

rears
E 13

4 years E -
.

.
.

.

. .

'.......

Cohort 2 2 3 4

POST 3 3 3 3

N 109 78. Poo 118

%tile 32 47 53 . 45

S. S. 93 99 101 98

S. D. 11.6 15.0 12.0 ld. 3

G. E. 3.06 3.72 3.85 3.44

-*Average-'k,start,ing baseline..

f
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ROSEBUD

Page 108,

The Rosebud Sioux Indians are represented in our model by four

separate school systems. Three of the jurisdictions are funded through
k

the Rosebud Tribe and are grouped for this presentation. They are the

St. Francis Mission School, the Millette County schools at White River

and Norris, and the Millette County school at Wood. The fourth juris-
;

diction is the Todd County Independent School. District (presented next).

Cohort 1 includes 1st - starting children at St.' Francis. Cohort 2

includes both 1st - starting and K-starting children at St. Francis and in.

the Millette County schools. Each of the comparisons of the average

3-year and 4 -year effectssis significant beyond the .001 leve salve
4

improVements over K-starting'cohorts 2, 3,_and 4 are very impressiVe for

both Reading and Arithmetic. The magnitude of the effe4s.are on the

order of,a full grade level improvement.

Tables 5.17 and 5.18

TODD COUNTY

The final comparis6s\are for the mostly Sioux children in five

Todd County public schools. The overall comparison of 3-year and 4-year

effeEts is significant only or Arithmetic (a < .001). Reading shows a

progressive improvement over cohorts 2 to 4, and both 3-year and 4-year

cohorts perform/at an impressive, level. ThezprJgressive improvements in

Arithmetic represent a gain of more than one-half standard deviation.

Spelling shows no improvement over cohorts.

Tables 5.19 and 5.20

14
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Comparison of Progress at the End.of Third Grade f6r

Low-Ineome Students from Rosebud ,with 3 and-44ears of E-B
Follow Through on WRAT Reading and Ar4hmetic

(Retentions With4Oemates)

B9
WRAT Reading

.

WRAT Ari:hmeti
,... ,___..-

34

77' .

69

111111Mismaimi-50
-

va -11__
31

,-
_

- ,,
.,-,.==,
....

__ _

.

..:. _

16 _ _

11 = -- ,

7 3 yea.s
E-B

4 yea s E-B 3 years
,. -B

4 years E-B

Cohort - 1

POST 3

N 23

%-tile 73

S. S. 109

S.D. 19.3

G.E. 4.69

2 2 3 4

3 3 3 3

60 32 52 54

50 70 77 91

100 108 111 120

11.9 14.0 17.3 ;1.5

4,01 4.59 5.02 5.76

1 2 2

3- 3 3

23 60 32

23 32 37
,

89 93 95

12.2 8.5 8.0

1 4.Z 2.76 3.30 3.36

52 54

50 61

100 104

7.8 3.9

3:97 4.14
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Table 5.18

Comparison of Progress at the-End of Third Grade for
Low-Income Students from Rosebud with 3,and 4 Years of E-B-

Follow Through on WRAT Spelling
(Retentions with Agemates

89
. _

.

. .

84

.

.

.

.

77

6. , .

.

SO . ...

40

`I.
,

23
. _

_ .

16

II

A

3 years
E-B

4 yea s E-B

Cohort
'a

2 2 3

POST 3 3 3 3

N 23 60 32 52 54

70-the 30 25 47 42 58

S.. S. 92. 90 99 97 103

.S. D. 13.8 10.2 11.8 /12.5 14.6.

G. E. 3.04 2.91 3.7Q 3.67 41.02

--*Average K-starting baseline. 14,E

1.
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' Table Ini9

Comparison of Progress at the End of Third Grade, for
Low7lncome Students from Todd County with 3.and '4 Years of -B

Follow Through on WRAT Reading and-Arithmetic
(Ileteritions with Agemates)

89
,

.

84
.
.

A

.t.,
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.
.
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77

69
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.
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23

_

_

=
_ _

_
.. _

_

_

_ . .._ ...,.....
_

- ,

_ - ,
v,

S
.

*
_.. __

11

7

3

E-B

4 Yea s E-B . 3 year
E-B

.

4 years E-B

a . .

Cohort 1 2 2 3 4 1 2 2 3

POST 3 3 3 3 3 3 3 3 3

N 79 112 84 92 112 79 113 84 95 110

5%-the 73 66 70. 77 79 27 32 39 42 47

S. S. 109 106 108 111 112 91 93 96 97, 99

S.D. 16.3 15.6 17.3 19.3 20.0 7.5 8.1
$.

9.6 7.6 8.3

G.E. 4.83 4.52 4.76 5.15 5.12 3.11 3.28 3.47 3.70 3.81

*Average K-starting baseline.
14
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Table 5.20

Comparison of Progress of the End of Third Giade for
Low-Income Students from Todd County with 3 and 4 Years, of 1:-.11

Follow Ihrough on WRIT Spelling
(Retentions-'with Agemates)

Y^

1

13# .
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_

B4
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.

.

.

77 .

.
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1
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69.

.
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_
,

60

,

.

50 . 4

16-

40

_ ,

._
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.

-..._
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'.16
3 years

E=11

4 years E-B

11

.

7

A

Cohort 1 2 3 4

POST 3 3 3 3

N 79 113 84 95 110

70tile .42 42 42 45 42

S. S. 97 97 97 98 97

S. D. 11.6 13.6 13.8 11.8 11.8

G. E. 3.63 3.65 3.57 3.75 3.65

*Average K-starting baseline.'
. .. ../... 1.4o
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Summary on Within -Site Comparisons

Page, 113

,These within-site compariso s based on different durations of program

implementation demonstrate an adva tage to 4 years ofsprogram over'3

.years of program on the Order of one half standard deviation, or .6 to

.8 grade levels. Larger differences a present \some cases and

insignificant differences occur for a fe comparisons. The overall

findings are consistent With the previous c mparison.made between

starting and let- starting sites, and support he concliiiion that the

differences reported earlier cannot be attribut d to regional differences

in
p
students.

1

PLANNED VARIATION HEAD START COMPARISONS

We now wish to examine how the above findings Within Follow Through

compare to those cmbining Flanded Variation Head Start with Follow Through.

Planned Variation Head StartvpS operated through Community Action Agencies

rather than the public schools, although thipprograms were often housed in

pn-lic schools.

In the years 1969, 1970, ane. 1971, sponsored Head Start programs -

were initiated in three E-8 Follow Through Communities. The comunities

were Tupelo, Mississippi; E. Las Vegas, New Mexico; and E. St. Louis,

Illinois. All programs began with five-year olds. In the second year of

the Planned Variation Head Start in E. St. Louis,the program was moved to

four-year olds because public school kindergartens were initiated. The

program in Tupelo covered 3 entry grolps, while- those in E. Las Vegas and

E. St. Louis covered only 2. The comparisons we will present will look

primarily at performance at the end of third grade. However, school

entry performances, with and without Head Start can also be examined, af,

well as the progress by grade level.

14.0
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Tupelo'

Tables 5.21 to 5.25,preaent the comparisons for Tupelo. On

entrytofirat grade there is a significant superiority-Of the Head Start

students over the non-Head Start students. At the end of third grade,

the children who had Head Startare ahead on all eight measures, and six

of the differences are significant. The levelsof significance , are as

follows:

W

V

WRAT

Reading .01

Arithmetic .001

Spelling .001

1

MAT

Y

Total Reading .001 , 4

Total Math .001

Language N. S.

Spelling .001

SIT IQ N. S.

The magnitude of the significant differences are from a quarter to (I.

a half standard deviation, or from .4 to .6 grade levels.

Tables 5.21 to 5.25

ti



Table 5.21,
\ N ,.

,'

\\T4elo Head Start and
WRAT Rread i g for Low- Income Children,

.t.

89

Page 115

Follow Through Comparisons on
RetentionfrWith Grademates

84,

ri 69

40

31

23

16

11

PRE

POST

N

%-tile

S. S.

S. D.

G. E.

HS

HS 1 2 3

65 167 167 84 110

5 42 66 66 66

76 97 106 106 106

13.2 17.9 20.2 18.5 18.2

-.16 .83 2.20 3.40 4.42

1 d

1

1 '2 .3 \%

139 364 296 214

10 37 50 53

81 95 100 101

13.0 16.3 17.8 17 3

.35% 1'.59 3.04 3.91



;Table 5.22
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:Tupelo Head Start and Follow Through Comparisons on

WRAT Arithmetic for Low- Income Children, Retentions with Cradenates
.

'84

0
CO

Ce)

50

154.

40
. cm.

1.4

23) 23
U)

31

11

PRE

POST

% -tile

S. S.

S. D.

G. E.

HS

c HS 1 2 3

73 170 j68 84 110

7 53 55 37 50

78 101 102 95 100

15.4 14.3 10.9 7.0 8.2

-.14 1:04 1.90 2:70 3.90

1

1 '2 3

141 363 296 211

21 J7 30 39

88 95 92 96

12..2 11.9 8.3 8.6

.65 1.54 2.38. 3.49
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Table 5.23

Tupelo Head_Start and poling Through Copparisons.o4

WHAT.Spelling for Low-incoze Children, Retentions with Cradeates
4

50

1

PRE

POST

S. S.

S. O.,

G. Ei

H5 "-

HS 1 2 3

)1 16 473 84 107

1 19 53 . 42

63 87 101 94 97

18.6 19.6 13.9 12.4 12.3

-.74 .49 1.86 2.75 3.5.3

r,

NIP

132

7

78

16.1

.22

364 296 207

27 25 27

91 90 91'

13.7 11.4 144

1.36 2.20 2,94
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Tab145,24

Tupelo Head Start and Follow Through Comparisond on
HAT at End of Third Grade for Lot-Incode Children

(Retentions with -Gtadeates)

69;

,

_
,
,

... ,.

.

t

i..

.

Itotal

'ileadin

Total
Math 1

.

guag. S-ellin

.

lr=

r
,

gs`

.

84
.

69
;arid

Y
and

... Fl

i

an4
FT

an
FT

0

40

:.
.

I.

-,-..

,..--

.
,

.

. , i"-:

::.

31 - . 1-1

,

....-....

. .

...

V-,
11

4,' 1

1.,... '

..

Nc
4 .

*

..

PRE HS

POST . 3

N 109

'42-th 32

S. S, 55.4

. D. 8 . 0

G. E. 3104

' 1 HS' Oft iiS 1

3 3 3 3 3 3 3

g0 108 80 110 81 107 74

17 40 28 52 50 44 28

50.6 68.0 64.1 70.8 69.8 Olt 56.5

7.3 10.0 9.4
,

12.2 10.7 11,7 10.5

2.59 3.54 3.31 4.48 4.22 3.64 3.02
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31
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Table S.25
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C

1.\

Tupelo Head Start and Follow Through Compariaps on
SIT IQ's for Low-Income Children, Reeentions witA.G.rademates

11

PRE

POST

N

%tile

S. S.

S. D.

HS

HS .1 2 3

96 170 167 84 110

34 54 58 47 38

93.8 101.6 13.1 i8.8 95.7

14.8 15.3 14.8 14.3 16.0

1

1 2 3

231 3G1 293 210

26 35 40 35

96 - 94.4 96.5 94.2

13.0 13.8 13.8 16.4
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E. Las Vegas

:rabies 5.26 to 5.30 present the Head Start comparisons for E. Las

Vegas. Again, on entry to first grade there are clearly significant

. .

differences favoring the Head Start children. These differences are

reduced in size by the end of third grade, but still all eight

measures favor the Head Start children and 5-of the do so significantly.

The levels of significance are as follows:

WRAT

MAT

Reading N. S.

Arithmetic .05

Spelling N. S.

Total Reading .05

Total Math .01

Language .01

Spelling N. S.

SIT IQ .001

The magnitude of the significant differences are on the order

of one-quarter standard deviation,* .2 to .4 grade levels.

Tables 5.26 to\5.30

r-
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Table5.26

E. Las Vegas Head Start and Follow Through Comparisons on
WRAT Reading for Low - income Students, Retentions with Grademates

89
H. S. and F. T F T. oi ly

84.

-11L-

. .

77

69

...

. _

_

.

. = .

.

50

.

E.

-
40 _

_

_

_

/ .

23
_

16

-fir
1

_
.

, .

7

PRE HS

POST HS 1 2 3

N 48 149 149 132 121

%-tile 14 75 83 79 81

S. S. 84 110 114 112 113

S. D. 10.2 20.3 18.3 15.9 17.3

G. E. .11 1.37 2.64 3.94 5.06 151

1

1 2 3

259 394 353 246

19 75 79 77

87 110 112 111

12.5 17.1 16.0 16.4

.53 2.46 3.93 4.93
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Table 527

E. Las Vegas Head Start and Follow Through Comparisons. on
WRAT Arithmetic for Low-Income Students, Retentione with-arademates.

89 1

.
.., _

84

.,.

S. and

1

F.

4'

T.
.

.

..

F T. only

f

,77

69

,

.

,

.

-

_

60

50'

. - _

_

_

_

_

_ 5-
m

,

40 1

31 _ , .

23

1

.
11

PRE HS - 1

POST HS 1 2 3' 1 2 3

N 48 149 149 132 121 269 394 353 246

%-tlie 10 66 70 53 61 37 68 47 55

S. S. 81 106 108 101 104 95 107 99 102

S. O. 17.6 13.0 10.4 7.9 7.3 12.2 10.7 7.4 8.4

G E. -.04 1.21 2.29 3.04 4.19 .89 p2.24 2.88 4.03

15
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Table 5.28

E. Las Vegas Head Start and Follow Through Comparisons on
WRAT Spelling for Low-Income Students, Retentions with GrademateS

89
I

>1.

H. S. an4 T. T.

_
.

FT. only

.

84

.

77

69

.`% ,

,

\ ...
.

_

60

50

_

.

_

.

i
--ii",
4' .

. .
. . .

* .
. . ._ =

_

. . . .

F
40

=
,-_ _ _

,.

,..

_

31
=

_

...,

.

_ ...

23

_
= _ _

16 -

_ =

11
_

_
c

; _

7

A

_
=

_

PRE ,HS -

POST HS 1 2 3 1 2 3

44 149 149 132 121 266 396 353 246

%-t1le 5 58 61 50 50 19 55 47 45

S. S. n, 103 104 100 100 87 102 99 98

S.D. 19.6 14.6 13.7 13.3 13.4 14.0 11.8 11.6 12.7

G.E. -.25 1.08 2.07' 2.95 3.78 .53 1.95 2.88 3.67

15u
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Table 5.29'

as Vegas.: Head Start and Full& Through Comparisons on
T at Epd of. Third Grade for tow-Income Children

(Retentions with GrademateS)
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Total
Raiding

Total
Math Language Spelling'

B4, III s.

add
F1 T. F. T.

H.

and
F.

S.

T. F. T.

H. S.

an.

F. T. F *T..

1:1

ani

F.

..4.

I. -F. T.

77

69

.9,

t

.

,

,.,
_

_

.

60

50

I

1

=__
_

.
,,-±

.

...
: .

..,

...
...
...
_

31

,
_

=....

.

_
_

.

23

_-

_
.

_

__

_ _
_

.
.

_.,
....

.-

_

__ _

.

11.4,......

7

. I . .
.

. .

.

. Ell
4

.

111111111111

PRE Hs 1 HS 1 HS 1 HS 1

POST 3 3 3 3 3 .3 3 3

113 95 121 97 121 97 122 96

%-tile 51 42 69 61 74 63 45 49

S. S. 61.4, 59.1 76.5 73.4 ' 78.2 74.6 62.4 63.6

S. D. 8.5 8.8 8.9 8.2 10.5 8.8 10.1 11.8

G. E. 3.61 3.38 4.45 4.12 3 5.38 4.76 3.61 3.78

15.(
1
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Table 5.30

E. Las Vegas Head Start and Follow Through Comparisons on
SIT IQ's for Low-Income Children, Retentions with Grademates

8

84..

.

H. . a d F.

1

.

i. . T. ".nly.

77

. _
.

._

__

_
_

_

5

40

31

23,

16

..

11

.,

, .

PRE HS 1

,POST HS 1 2 3 1 2 3

61 150 84 69 121 267 384 262 249

% -tile 52 67 66 62 79 50 53 68 63,

S. S. 100.8 106.3 ]Oh.i 104.5 111.8 100.2 101.9 107.2 105.2

S. D. 14.6 13.6 13.2 12.0 14.4 11.9 13.0 13.0 15.6

150



St.. Louis

Page 12

Tables 5.31 to 5.35 present the comparisons for E. St. Log s five-
'

year-oldHead Start. The .five - year -old Head Start is compared with the

1st - starting Follow Through children. Comparisoni at entry to first

grade are not, available. Seven of the eight differences at the end of

third grade favor the Head Start children and three are , significant. 'The

levels of significance are as follows:` j

WHAT

MAT

.Reading

Arithmetic

Spelling

N. S.

.003

N. S. (favors 1st- starting Follow Through)

Total Reading -.01

Total Math N.-S.

Language N. S.

Spelling .01

SIT IQ N. S.

The magnitude of the significant differences are on the order of a

quarter standard deviation, or from .2, to .4 grade levels.

Tables .5.31 co 5.35

Tables 5.36 to 5.40 present the comparisons for the four - year -old

Head Start children with the K-starting Follow Through students. While

there is a superiority of the Head Start children on entry to kiridergarten,

there are no significant,differences at the end of third 'grade. We would

caution the reader not to conclude that a program for four-year olds is

1 5 u

r
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Ta6le 5.31

E. St. Louis Five-Year Old Head Start and Follo%., Through Comparison

WRAT Reading

I .

.

P3 i

1

. .

89
t

I
.

34 ,

, !

. .

-..77

69

. .

.:

, I

i i,..,

..

...:

.

.

60

'
,

50 -

, .
14-140

.

. .

1

,..

, .
,

t
;
7..

31

23

iiiIIIIIL
rr

.

.

_

,

:

11
* ,

I-7
,-..--.7.4,..r------,..i-.--4-.74-r----;

I

_F_41,i1.,.., -?1,

7

A

1 H. S. an F. T. F. T. only

PRE HS

POST

%-tile

S. S. 1

S. D. o

p. E.

0

1

HS 1 2 3 1 2 3

50 46 36 37 431 419 389

32 81 84 95 68 82 91

93 113 115 125 107 114 120

10.8 20.2 16.9 22.6 21.0 21:3 23.5

.72 2.72 4.19 6.46 2.38 4.20 6.05

*E. St. Louis pre-K Follow Through baseline.

16U
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Table 5.32

E St. Louis Five-Year Old He&l Start atnd Fellow Through 'Comparison

1
WkAT Arithmetfc,

, .

89
.

34
1

1

t _
_

_.

H.

i

S.; and . T. 1

.

F. T, oply
69

. 1

60'

- _

5 0

-
-

- ._
7

- i _

.-

...

....
..

. _

23 _-
...

_ _

. .
,...,-_

16
* . . -

11 .

1

PRE

POST

N

S. S.

S. D.

G. E.

HS

cn,,
0
t.)

0

HS

50

58

103

12.2.

1.15

A\ 1

46

53

101

9.5

1.99'

2

36

45

98

7.1

2.84

1

3

36

1 2 3

414 415 388

61 51 42 50

*E. St. Louis pre-K Follow Through baseline.

4.16
I I:

1.91 2.78 3.88

104 100 97 100.
z

7.1 11.7 8.8 10.8
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Table 5.33

E. St. Louis Five-Year Old Head Start and Follow Through, Comparison.
WRAT Spelling

19

.

H. 51. and F. T. F. T. only
,

. ,

i9

,

.

.

0
!

i0

31 .

16

_

.
..,

I
_

PRE HS

POST

N

%Ale

S. S.

S. O.

G. E.

tis 1 2 3

50 46 36 38

21 55 47 50

88 102 99 100

12.8 10.6 11.7 11.7

,51 2.06 2.89 3.75

*E. St. Louis pre-K Follow Through baseline. L(

1

1 2 3

439 420 389

47 61

98 99 104-

12.5 15.1 19.6

1.77 2.93 4.25
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Table 5.34

E. St. Louis Five-tear Old Head Start and Follow Through Comparison
MAT

Total
Heading

H.

and

Total
Math Language Spelling

50
o

4
CD

0,
Co

31
eau

23
Gt.

7-1

PRE

POST

ks

3

fS

;
HS 1

o.

N 39 106 06 19 lo.c-1

35 :2 10 .0

S. S. 56., '1.4 6d.! ;1.o,

S. O. 7.3 10.5 11.4 4-4

G.E. 3.11 2.19 3.Pi, 3.69

*F.. St. Louts pre-K, WRAT baseitnu.

19 it,

10..4 1(1.4

3.87 j.
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Table 5.15

E. St. Louts Five-Year 014 Head Start and Follow Through.Cowarlson
It) L.

69
-rzt,

60
yd

50

1

CL.

11

U. S. ind r. T.

4

PRE it

POST

%-tile

S. S.

S. O.

G. E.

Ptt

}1 4.

4

ti,4 1%.;
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not of value. This program was not well-implemented, aide tuinovers and

absences were extremely high, and actual progress in the progr very

low. The proper conclusion is that the possible value of a fo r-year-old

program has not been demonstrated.

Tables 5.36 to 5.40
C

flow 44, Wm am 4/4

When the five-year-old Bead Start program is compared with the public

school kindergarten program, the kindergarten children are clearly

ahead at the end of the first year as follows:

Standard Scores

Post HS-5 Post FT-K 11

-WHAT'

Reading .93 112 001
Arithmetic 103 112 .001
Spelling . 88 109- .001

SIT IQ- . 1 105.8 107.9 N. S.

At the end of third

WRAT

grade differences are as follows:

HS-5 Fr-K Direction

L.

/

Reading 125 123 HS N. S.
Arithmetic 104 105 FT N. S.
Spelling 100 106 FT .05

HAT

Total Reading 56.5 59.4 FT N. S.
Total Hach 70.4 72.6 FT N. S.
Language 72.9 71.8 HS N. S.
Spelling 64.7 83.2 HS N. S.%

SIT IQ' 105.1 111.8 FT .05

Five difference() favor the five-year olds taught in Follow Through

(two significantly) and three favor the fiVe-year olds taught itt Head Start

(none significantly). These data give a slight edge to the children taught

Cin the ublic school setting.



Pee 131

Table 5.36

E. St. Louis Four-Year Old Head Start and Follow Through Comparison

WRAT Reading

PRE

POST 2 - 1 2 3
4

X 88 77 6C, 238 610 610 171 160

27 kto) 9., A, 11 10 79 86 90 94

SS 11 116 124 Ili 122 81 112 1,8 119 12)

S.O 6 21.4 23.4 24.0 14.2 18.8 1Ai 22.. 2:.1 2fp.4

G.E. -,57 1.20 1.17 6.11 - 1.49 ,1.04- 4.72 41.28

L. St. Louie pre-K Follow Throrrhpaellne.3
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Table 5.37

E. St. Louis Four-Year Old Head Start and Follow Through Comparison

WRAT Arithmetic

8

.

;

I

.

\

,-..-

f

.

_

I.

1

_7.:IV--
ne_

1,t,,..-

-

.7:

- -

.

:

..

...

-

.

/1 .
.

1 ..
-.

,
7

.

-

-
, ,_, _.,7--......7t_i4....,..-T,F.-c -1,-,-4,-t

!

H. S. and F. T.
i

T. on y

7 :- -

.

,

. ,

I

6

2

PRE

POST

HS

44 -,R 76 58

%-tile . 56 68

S. S. ct: il., H 103 107

S. D. s, f P, 1 :3.1 9.1 6.9

G. E. ,o
...J 1.69 i.47 1.20 4.40 11

' 1 2 3

364 608 619 364 159

13 79 66 58 63

81 112 107 103 105

16.0 14.4 12.3 9.6 8.1

.06 1.50 2.34 3.22 4.26
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Table 5.38
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E. St. Louis Four-Year Old Head Start and Follow Thr ugh Comparison
WRAT Spelling

.

H. Si and' . T.

t

F. . onl

B4 j
4

7 7

69
i

=

-_
.

,
. -

-_ -NOME _

50

_ i .

-._ -
_.- ..-

40

_
31

_ .

_MR _

23 z _

-,..

1
.

=

=

.
s_ , =.

.
4 ,

-
-:

. . - ,, - .,., ----- 715rr.:=- ::-..,...r

PRE

POST HS Y 1 2 3

H 43 riS 98 78 60

a/o-tile 10 79 75 .61

S. S. 81 112 110 104 102

S. D. 18.7 14.7 17.7 16.7 14.5

G. 'E. -.01 1.53 2.45 3.27
3'86 1

K

K 1 2 3

322 632 .617) 368 160

73 10 63 66

76 109 103 10!,. ,06

22.2 16.6 15.0 17.h 19.6

1.39 2.36 3.40 4.42



Table 5.39

E, St. Louis Four-Year Old Head Start and Follow Through Comparison
MAT

Totalv.

Reading

Total

Math Language Spelling

34

i

. S.-4

and
-TFT

H.

ancPTFT
S. -4 H.

an.

F

. -4 H.

and
F

S.-

F. T

1

.

I

69,

60

1

, .

50
.

40 _

, .....

11

1

ar

pRE HS-4

POST 3

60

%le 36

S. S. ".)7.0

S, O: 7.8

G. E. 3.15

HS-4 K HS-4

3 3 3 3

ifso ,4 159 56 160

.S7 61 57 55 55

7- 72.6 71.7 71.8

8.h 11.8 10,4 11./

J.11 4.20 4.06 4.42 4.50

i CU

HS-4 K

3 3

56 157

50 48

64.2 63.2

12.2 11.5

3.84 3.73
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Table 5.40

E. St. Louis Four-Year Old Head Start and Follow Through
SIT

89 1
.._

. -
i

B4' - 1
.

77
1

,
,

i

=
..,..

i

69
_ ,

-Z F.-
= _

imim-50.

.naMilfiliMili.
_

.,_

40 , 1

,

31

23-

16

,

1. S. and F.
,

T. F. T only

,

!

11

7

AI

1

I

PRE HS 1 1 1 K

POST HS K 1 2 3 K 1 2 3

N 86 75 60 483 587 4'05 268 159

68 71 78 46 70 65 65 79

S. S. 106.8 I,Jr 1 1 i $ WI ) 10 9 10).6 10= d 1.11.8

S. D. 13.9 - 15.9 16.6 12.7 13.6 14.3 16.5 18.5
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Summary on.Head Start Comparisons

Significant post-third-grade effects for Planned Variation Head

Start children are present for all three sites with five-year olds. An

added year of teaching does lead to more proficient kids. Our inter-

pretation of the four-year old Head Start results is that no conclusion

is possible because the program was not well-implemented.

A comparison of the magnitude of effects found for the within-

site comparisons of 3- and 4-years of program with the effects within

site with and without a K-level Head Start is instructive. ThP average

advantage by the end of third grade of the E-B Planned Variation Head

Start programs was about one-quarter standard deviation. The average

advantage for a 4-year Follow Through Program was about, one-half

standard devin:on. This finding is in keeping with, our experience as

sponsors that it is much easier to implement and maintain a program

within a public.school administrative system than within the framework

of a Community Action Agency. These findings would support a recom-

mendation to fund Head Start as part of public school programs.

In a later chapter we will present an.anlysis of thb- ways in which

student attendance, lessons taught, and other process variables' relate

to outcomes. It is within these analyses that support for the inter-

pretation of the above conclusions about program 'mplementation is found.

p.



CHAPTER 6

FOLLOW UP STUDY, OF FIFTH AND SIXTH GRADERS

In the 4-sing of 1975, fifth and sixth graders were tested with

the WRAT (Levels 1 and 2) and the MAT (Intermediate) in seven sites

where control groups could be found. In four sites the SIT was also

given.to be used as a dependent variable. Only the fifth graders in

Flippin and Flint had started the program in kindergarten. All other

groups started in first grade. Because of this fact, the results to

be reported renresent a low estimate of what might have been achieved.

The only selective factors operating in choosing nites were the avail-

ability of a control group and district cooperation.

There were 711 Follow Through stuknts and 766 Non-Follow Through

students in the various comparisons. Low-Income students were sought

in each case except Flippin, where all students were used because of the

small N available and the probable equality of the two communities being

compared (Flippin and Cotter). As it turned out, there were a few Non-

Low-Income students in most groups, so Low-Income, Non-Low-Income was

used as a.covarfate. Other sample differences in education of parents,

fiexofatudent, number of siblings, and Ethnic group (White, Non-White)

were also aditisted by the use of covariance analysia where possible.

In Tupelo, Misaisaippi, the local district California Achievement

Teat reaults were uned in place of the MAT and the reading ncoren were
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converted to MAT equivalents using information from the Anchor Test

Study. In Flint, the test results for MAT Reading' were provided to us by

the local district for''Follow Through and a comparison group.

Covariance analyses were computed for each, variable for each site.

This provided for a Total of 149 comparisons. Since the group siOs

tended to be small (averaging about 50, but ranging from 18 to 117); we

accepted a one -tail .05 significance level. We also examined trends

with probability levels of .15 (one-tail) or less. Using the.45

level (one-tail test), differences of approximately a quarter standard
J.°

deviation would be significant when the two sample sizes were 50.

The students tested by site'are listed in Table 6.1.

The overall pattern of findings is shown in fablt 6.2.

The results show 53 significant differences out of a possible 149

at,the .05 level using a one - tailed test. Of these 53, 50 favor Follow

Through and 3 favor Non-Follow Through groups. in addition the trends

between .06 and .15 probability levels show 19 out oi 24 trends in

javor of Follow Through. These findings imply that the E-B Follow

Through model has produced effects which are still detectable two and

three years after the special program is no longer in effect, and under

conditions when there was no assurance of a building on the gains made

in Follow Through. Furthermore, the effects come primarily from 1st-

starting sites where atudents are typically a quarter to a half standard

deviation behind the K-starting sites at the end of third grade.

Cable 6.1 and 6.2
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Table 6.1

SaMple Sizes and Sites

Follow Through .Non-Follow Through.

5th 6th 5th 0 6th

Flippin,,Arkansas

E. St. Louis, Illinois.

Smithville, Tennessee

24*

43

o
47

1

18

47

48

57

45

51

61

44

47

Uvalde, Texas 0 117 101 .86 101

Dayton, Ohio
.

104 33
.

87 47

Tupelo, Mississippi \\ " 46 38 34 - 25

Flint, Michigan 35* 82

Totals 426 285 441 325

*Started Follow Through in kindergarten.



Table 6.2

Significance Levels (one-tail test) fox' Fifth and Sixth Grade9
FT-NFT Comparisons with Covariate Adjustments

Rl

SAT

_R2 A A2 WK R TR L Sp

MAT

H
Comp

H
Con MPS 'TM Sti

-H-
p<
.05

FT
+

p ft
.06
.15

0

p>
.15

NTT
-

p-
.06
.15

NV?-
pC
.05

Flippin, 5th
.06

+
.07

+
.09

-
.06

-
.Q5 .03 .03
+ +

.10
+

H.S.

'

.13

-

H.S. .12

+
t

H.S. .001
+

,

'
4 3 3 0

Flippin. 6th
H.S. H.S. H.S. H.S. .09 N.S.N.S.

-
H.S. .C3

-
N.S. W.S. - H.S. H.S. H.S.

0 0 12 1 1

E. St. Louis, 5th - - - -
N.S. N.S.N.S. H.S. H.S. H.S. N.S. H.S. H.S. H.S.

0 10 0 0

E. St. Louis, 6th - -'4.- -
01 .10 .04

+ + +
.08
+

N.S. .06
+

.10
+

N.S. H.S. H.S.
4 0 0

Smithville, 5th
.01

+
.006

+
H.S. N.S. N.S. .14 N.S.

+
H.S. .05

+
H.S. H.S. H.S. H.S.

.

.15
+ 2 9 0 o

Smithville, 6th
.001

+
.001

+
.001

+
.001

+
.001 401 .001
÷ + _ +

.001
-+

.006

+
.004

+
.001

+
.001

+
.001

+
.002

+ 14 0 0 0 o

Uvalde, with
.001.001

+
.001

+
.02

-

.07
+

H,S. .07 H.S.

-
H.S. H.S. H.S. H.S. .01

+
H.S. .15

7 1 1

Uvalde. 6th
.002

+
.002

4
H.S. H.S,,NS. N.S. H.S. H.S. .05

+
.04

+
.02
+

.07
+

.02

+
.14

+
2 6 0 0

Dayton, 5th
.001

+
.001

+
H.S.

,
.001 .006 .004 .003

+ + + +
.01

+
.05

+
.03

+
.002

+
.003

+
.003

+
.001

+ 13 0 - 1 0 0

Dayton, 6th
H.S. N.S. H.S. N.S. H.S. H.S. H.S. H.S. .05 H.S. H.S. .10 H.S. H.S.

0 , 1 12 0 1

Tupelo, 5th
.01
+

.003
+

H.S. H.S. .08 H.S. .13
+ -. +

- - - - - - -
2 2 3 0 0

Tupelo, 6th
.005

+
.001

+
Cl.

+
.05 .15 H.S. H.S.

+ +
- - - - - - -

3 2 2 0 0.

Flint, 5th
- - - - H.S. N.S. H.S. - - - - - -

0 0 3 0 0

o. Significant FP*.
7/10 7/10 1/10 3/10 4/13 3/13 4/13 2/10 4/10 3/10 3/10 3/10 3/10 3/10 50 19 72 3
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Examination of the patterns of significance by ve..lable show

particularly strong results for Reading. On the WRAT Reading measures,

14 of the 20 comparisons are highly significant in favor of Follow

Through. The e-ehildren have never seen the Level 2 WRAT f.eat before,

although they have been tested before 'n Level 1. On the MAT Reading

measures, 11 out of 39 comparisons were significant in favor of Follow

Through. Five other reading compariSons for the MAT or WRAT were close

10,sizoifftance ( .10). On WRAT Arithmetic. significant comparisons

favoring Follow ThrOugh were found in only 4 of 20 instanced. The WRAT

Level I Arithmetic test appears to be very inse sitive to the page=

as later comparisons will show. On MAT Math .asuyes, 12 of 40 cop-

parisons were significant. The remaining MAlt measures showed 3 of In

significant f-r Science, 2 of 10 for Lanfu4ige, and 4 of 10 for Spelling.

One negative comparison on the WRAT was for WRAT Level I Arithmetic.

In this case, the Level 2 Arithmetic test was almost significant in

favor of Follow Through (a < .07). The two other significant negative

findings were on the HAT Spelling teat. As we have noted before, Spelling

was not a strong point of the program in the early years.

On MAT Math, there is a strong trend for MAT Problem Solving to

show significant, or nearly signi:icant, effects.evee when other

measures of math number facts :.e going against Follow Through grcAspq.

This suggests that the problem solving approach taught in Distar

Arithmetic is saving long -tern effects. We would expect even stronger

results to show when the students get to algebra, since Distar focuses on

row functions to pi-ewe students for what has been traditionally a

Afficult subject.

1

X



k 144

The findings in Science are a rice surprisei.and a strong effect.

They can probably be attributed t. the Distar 3 Reading Program which

uses a science content base to teach students to learn new rules and to

apply them in their rending tasks.

HACNITUDE OF EFFECTS BY srrE

We will examine more LarefulllY the temperability of the FT and

HIPT groups by site and illustrate the general levels of performance.

With small samples, using intact groups, it does not take much in the way

of 8,1ction bias to produce good or bad results. To alloWan examination

of gar* comparability, a Student Backgrowid Form vas filled out by

persons hired at the sites to do this job (and/or by the Folio through

parent workers). For each child the following informs on as sought:

1. Sex of student.
2. Level of mother's education.

3. Level of father's. education.
4. Number of siblings.

5. Income status (above or below 0E0 guideline), Other evidence

accepted to define Low-Income vas eligibility for free ltinchea

or eligibility for Aid to Dependent Children.
t'. White. :ten -White .thnic group st1101.0.

7. Age.

because there were voce differences between groups on these oessures,

up to five Jt thee were .Lbed as covariates to adjust mean OutCOCe8 for

the diftereocea. +The avainble computer program did not permit the tine

---)
of More than i :e .cleariates.; Edtcation of parents was not available in

several gltN. Wilere/mi.:0Ang data vu a covaria.0 occurred (less than

Percent of the i:It',e5), the Rt011p mean for thin site wau innerted. A4e-,

V31.4 not tele=1 a.. a covariote, but to determine WRAT standard scores which

are age-no,m1 rl!S4*T than grale-homell.

4s.
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Flippift-
.

The comparison group for Plippin came from Cotter, a nearby community

of similar composition and slightly latter in size. All but one student

walk White. Table 6.3 shows the memo and standard deliiations on the back-

ground variables for the Plippin compariaoaa. The Follow Through mothers

land to have more education than the Hon-Follow Through mothers. In the

sixth grade, tee UPI group has more girls, more sibs and the students are

three months older. The variables used as covaristea are narked with an X.

Table 6.3

-

The variable influencing covariance adjustments the most for the fifth

grade coopariarms tef Father's Education. The adjustment tended to

improve the wivantage of Follow Through students. Sex of student'

parental edue4tton, sod iftet140 nearon had tInor influer.ces on the

adjusted outcolaes for the sixth grade conparisonn,

Table iP,<4 on4 oho the unakljoaced scorea and percentile

standings, For the WRAT, 311 alculatioliu acre discoed on raw a;:orea.

The norm tablet. fug Level I do 04t go above IZ ye old, and those for

Level 2 do not go helm/. This create* a dile=1. Neal raw scores were

converted to =pan grade equivalents and then to percentiles (using

tzean age adjustrent). To Indicate that theae figures are based 4

differe;,1 z=p',.taticA :,tucedure than uved previously for btill used frxt

the MAT), they have tfen placed in parenthesea To reduce the total

preaentst ion retiuirecenf, tho re: I wRAT scores Are 11104tr4fed

along vith selected HAT aroref., The supt-tlority of the fifth grade

6 ,4 nue: 6 7,
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Table 6.3

Background Variables for Flippin FT-UFT Comparisons
for Fifth and Sixth Grades

Fifth Sixth

FT FT

24 57 18 61

Paae 146

Used as

SD Mean SD Mtan Mean SD Covariate (X)

Sex (14.. Hale*

2 . Female)

Edue. 1fotNer

(4 4* 440
School Grsd.)

Educ. tattier

o. of Sibs

Income Level

(1 100
(2 . not los/

'1.5 .51 1.42 .50 1.44 .51 1.57

4.62 1.iF 4.45 1.43

4, 38 88 1. X35

. 1.7,E 1.14 1.27

.4.89 .83 4.30 1.59

6.50 1.34 4.32 1.40

3.22 1.80 3.9.2 2.1t

1.67 - 451 1.t.'t .48 1.7 .45

Ethnic CI. oup

(1 Atte) ,

(2 * Non-s4011c4ii,1,0 ,00 -O

Age of Student
(years) Ill.!

00 1,0:

X



Flippin Fifth Grade
Test Scores; E Values

VRAT Level I

Reading

Table 6.4

Pal 1A7

FT-14FT Comparisons for Unadjusted

are for Covariance Adjusted Score°

Total

Arithmetic Reading

Total
Math Spelling Science

ra

001

GROUP

POST

N

S. S,*

S. D.

.G. E.
cores

*m8ase2Cnn is

Vi NV;

.3

I

f jib f y4

t )

?iFT PT NPT i FT N. FT UPI

5 5 5

5? 24 52

83.'"; 7,,8

x,S i1 1

64 v7 54 55 /6 56,

90.F. 91.3 19.4 79.5 .0 82.8

7.6 11:2 10.5 12.9 9,0

6./ 6.4 5.8 5.._ 6.0

are row :14:OrC9.

nrbltrary



Table 6.5

Pa.rte 1148

Flippin Sixth Grade FT-HFI,Comparisohn for Unadjusted
went' Scor0s; 2 Values are for Covariance Adjusted Scores

Reading

URAT Leel I

Arithcetic
Total

Reading
Total

Mach

MAT

Spelling "..cience

31

23

rAwal,

4

GROUP

POST

%. tile

S. S,.

S. O.

G. E. (7.) (7.9) (:,e0 f

*WRAT score., are raw GrOrefs..
**Baseline in arbitrary.

1
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Follow Through children in on tiee order of one-half atandard deviation

on both Reading measures and in Science. The scores on UKAT Arithmetic

are strangely low and quite i4P
nconniatent with the above grade level

;mores for HAT Math. The repetition of this pattern in many tablet to

come leads Uh to ooestion the qalidity of the WWI Arithmetic teat at

this level. Table ahowa that except for WWII Arithmetic and Lpelling

(our early neglect ag..in), the Yollow Through children are above glade

nordo in rho aizth gra4e, even though rhe differenren do not algplfireotly

favor Follow Through.

IQ wac altar, exanived 44 a depi-ndent variable uaing thu 'e the

rrivariat,s. Henn Xi/ for the fifth grade Follow Through children war

112, and that for the rf1ptatlttrrre group Thfi cc-varinwe adjuatmenta

for differehte In background variableu 414 not 01411%e the magnitwle 9,f

thin difference. The probability level for the dIffPronre W44 .q9

te,3t, Theme PNAPAw Through thiltiren from Cuhuft

(4.-atarting) left kindergarteo with n mean IO of 11J.1 fit if) and

left this Witt 4 4.4t ff/ of PO ; fri ".1). One miti,ht wiat, tu

argue that the dIflt:,,th In ;trading ,and ',tient:. are due to IQ dIfferewra,

but that would wit et;,itik, the fPliure to find 41$ferenren in %peLlini:

and tint,,, lit ,"14 nw low ir, an a r04'nflat3' un1P66 It W44 avallatfe

both Rroureo Qo entry to Hr i 'AL ThP drop In J) fro v. the end hf the

third grade tt, fifth grade fthould he not ui

YeAr the' 4ixtn ie,f4de ,Ittli4frA4 mean lo wrest 11t (ter F7 0114 Ifi'; A

for NF-T. 7114, liffrer wan hot ,ini11,ant w/ft. or without (044[74We

4d1u4t0Plitr,. Thene t,,tiort . (ant -91n$t iog$ r

with 4 mean I9 of W.1 tot 4.. te, ar,4 gr441. with o m.:n 19 hi '

ft: 10. The drui, tn. lea thot fourvi for thr fifth gradtrn.
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The changen in norm-group otanding from third to fifth grade aro

mhown below:

print Third goat,yilth Gnarl ,(1,ona)

7.-tile G. R. If Z-tile G. g. if 7-tile G. K.

WRAT

Re ling 92 ;.f$ /I

e

(ibi (1.0) 24 -22 1.2

Arithteetif 71 4.1 21 (11) (#..2) 74 -16 .*:

HAT

Total Reoviink /0 4.4 21 64 4.; 24 2.1

'Total HAth 44 ; 4 71 44 (i.1 74 14 .0

!.polling 60 4,1 II .,.1; 14 ire',/' 1. 1

nhnrp I'AlsU IN ntnnelftig for thn PlIppIn rhIldron In on WPM

Ar1t4metIr, whIth nn hotel! lhole In produtIng ntrnminly low fIndlogn. The

Jong 414 HA7 :141 ratth in Iron drnatnt1r but no/11t1nnt ittroogh to enggent

tt,4t the math 01110 thught in Polltm Thrt1.44h are heat being built upon

an n nyntrantIf way. Mn look of 4 1onn on KAI lot.al Ponflop, raft ponnlhiy

attrIblAed to thr fart !hilt thn PJappin children de not for thr snot

part ro,nn Iron honen where thrro In statolvAl Innitunku ntleuintfrrn.

Th#re warn no KAI lento for the torrent naxth grndora when thry Irft

toly4 ;trade, r'n. tor WAI Arlthantlf is 41011nr prrtont1:r lortA wan f000d

an wan 6-'0-4 IIIth grtpleto I/4th to 14th portnntIle). On wptl

P.rndlny rh ion#, wan holm rh N'et's porsen71In tf, the 66th,
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In punzunry, Ihe aignIficant 11ndlogn for thv YlIppin fifth gradeln

oppegar to be boned OP 0 fair tomparinoo, nithough It 14 11onalb10 !lint

rho groupn 41ffer on entry The allieraneen ni n lutitntnnanrd

dnvlatIon In trending and %tiante mnt be ronnidered valuationally

nIgnIfiranr.

Y. %t. Lohln

The ro6M1(nr2non grs,ovt for Y. %I. 1.0oln (tow trh the fume nrhuoln

an O.' PNliftw Through '311441,11ln. A i ntudrhIn ore Mntkn. lobJe 6.6

attown the htyPgrhund lnrinhIrn, lostn on nolotntIon ol pnlenta Linn

availnble lot :owl film' hon. of the pnrentn and no won hod lined nn n

to/nrIntr Ii turn wat, till' lot the total gtuop, It 14001a nppun;

thnt thr 1'(.11Lno ..ntrion how' n Iftt)r rdurntion 11

oarrhin i PI ntoth prn4t14 Hiroo hnve otl,r It nn IhlId hn thr nvrtnktu Iht

trovrorInhor 940wompoo14 for oh; oloth porool:, data nry In ih- 41sritIms ;,1

reawinv thv Ihr,,04 g41..1 Il,r ftltruttlhh In honed 4,4 nrr

Motor plr 11 ilrfisla A AAA. 04. 1411 kfttitt what might hnitpte 11

t,I 1 11.10 1 ; All r ; 4,1 ,1"; i tots lac l 4- 'I bit, 1 1 ,440 I I

44614 1,

4 t I .! 4/r 14 ..1 r, I /. I'..ir MAI 1,4 fi MIA

040 (t,4 p141-14 111th litn4ern at., far 4.1'!w Illy tv.rm mudInh ;#1

Pr441rT. 1144', it : 40. %if Ii 11. %/ICIIIIIP 1hr ouov,,,tt!i

rgott) ,IN= 444 ',1 14 A AA 4 0.4, 41 44 Ik011 1.1 4 0141 01 I lie! I Al 7 (** t l *

,. y1 tiny 4 IF,' # w1,1114,y In 1hr 11,14, pra4uh, flt;It .4q,,Ifir In m fl,

14011! 1 5 1 1 4 t : o f it 011' 1 14! 11.41 an :it II I,. 4 4 ct tinny

',"" "I" I"' 6"1",714, III h.ottn nr,.l titth



Tablo 6.6

Rockgrouod itorinblon for )t. St. Louto F'-NFT
Comparloono for Fifth and Sixth arndon

11

mono

rico

Ii tin

4 41

110 Mohr ND Moon

qt!kol

rr

47

NO Norm

Nrr

44

Ut)

Uond on
Covoiloto (X)

Dnx (1 Mnlo,

2 I romalo) 1 ,10 1.41 .51 1.60 .50 1.'d) .51 X

11d11)-. Holthor

1110
Nelloo1 Grild 1A r, 1 .1 1 60 1. /1) 14.10 1.10 4.1i 1.14)

Ktluv, 1othor4 61 i./6 )1') 1,19) 6.41 1.40 4,/I 1.10)

Ho. of 'ilho "t.th 1,6/ I1) 4,A /M', ,10 /.26 X

Iouomo Love!

(1 - low,
.v oot low)

rth014 fotuoiAll

(1 "

/ Hvo Whitt)

01

1 1H)

16

00

01

/.00 00

1 04 .11

00

1 (11)

1,00

00

00

.Ago of %lodeot 11 1 11 11 1 't

,tyoorn/,

ADoln oo loon (lino his (On pntliolti



Tho80 int-ntarting 'cohort 3 khildrott nhow the lolloittg I:hamlet) (tom

pant-thltd to point -fifth };mile:

two-Yent
Pont third Pont Fi(th S:41n j,o140)

tile G. 1, N t-t1le F. ; -tile C, E.

MAT

Toted UrdIor .4th : 8 la 11th 4.1 9 I
I.

1

total Math 44th 1 t ish .1 14
,t4

I 8

'4411110v 46th 1,6 16 4iat, lq 1 11.8

thetu th a lati;i, lo:to to inath II nhala note,I Intel

at4Ittam tolutrin loave thtt.1 gtadv at mttih htghet tovelo, htFh ao

petceotilv
the ,I:a.lAttt Iotal RenaIng, 64t11 petkentiIr In Iofyl nitth, Aoki the VIth

pvtft,flttle 'Tolltog 11142*e 'he tttnlrq ate oot topronehtativv of th:c

iatvt plogyvol of (411.41fo to !,,ols-4 In any ciiiJv, eiavoke

40gmtata th-at vhot (tapp4=to ill the tatvtvenSntl ,.ta+teu quttly a

attlotea4,. le 01 4 Avinvea evaluation of thin :41;14

146Ivft 6 ) aoti 6 It

I t of I ho 4,130 I. 8 11414 4 lit 4i/ en I I UK', 4$141,'II iltIktia a hlyhet ier411 0

Vv., I 114 i".411 1- +hi13teo, Xleeillog 'ha+ fot Nt-1 hv at leant a .Int-tck

+1S.5414t.1 Juvi,ttioo to r4th "_lot. Thrr r .11114T-en kompleteJ mellow /ok.,igh

;1,14,1 1` !II tc et I 44 Uiit1 I.4 MAI InMpitilOnn.t 111,,e that .4,..14r tot

,..ottoTt alfe rot44111.1e,

1
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FaAe 1.54

Treble 6.7

L. St. Louts Fifth Crade FT-NFT Comparisons for Unadjusted Scores;
p Valuers are NV COVArianCA AUIUStOd SCOrlan

CRAY Lew) ) HAT

Total Total
Reading Atithmetic Reading Hach Spelling Science

77

69

60

50

40

4

GROUP

POST

N

S S

S.O.

G E

.
Fl NFt

, to 19 VI 1

kg, ;

*Baseline is artittary.
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Tab1e b.$

E. St. Louts Sixth e.ratto FT-NFT Cc.,,,parisons for Unadtusted Ncreti;
ValuvA are for Covariank_t Adlusted Scores

'total

Keading

Total

Math

MAT

Soelling 4, 1 t et

44.4444,441

4

GROUP

POST

H

tile

S S

S 0

G E

46ascit4v 4,4,11
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The rosults give some support for posit.ive Follow Through effects

for the sixth grade group, and suggest _hat Follsw Through student. are

losing against the norm:group in fourth and fifth grade Reading and Matti.

Earlier gains against the norm group are being lost. (We will be

interested in seeing whether this trend holds for K-starting cohorts in

E. St. Louis who reach fifth grmie this year.)

Smithville

The comparison students in Smtc4ville core from the same schools

as the Foll.'w through students. The students in both *roups are largely

Whites. Table b.9 shows the background measures and indicates the oaes

used as covariates. 'n .he fifth grade there are more NFT girls. .n

the sixth grade more FT girls. the RFT also have E.:,-ver Lou-Income

parents than the FT groups. Tsae kinds of inequalities can hpv: ..:astir

effects cu eomart4onr). :n a covariance ndjustments.seX. nua.htz of

N464. and inkomr sEatu, have tae most of feet on the outcomes. Most of

d'u,stm.tients Ate .iftectly favoring Follow Through.

Table 01~4 the magnitudes of eitects tar fitth graders. 0-11!,,

RAT Re:laiec :-ors Fellow Through in the unftdfusrea data. Wit

aPvimmeota, MAT ;e1:ini als. iNo;atz..-: significant. The PT level et

orrtormau r oa MAT Math 1.3 at th" nt'lcm median, even though it t' 1.1? ani.!

the SF: reari .104d144tc.1 .1Ata. v,i1Ch cov7r/41100 cli!U51M-4,n1 thu

sltuatloa TeVir.4e h.Wever Mese ..'ohost j students NrIcaw the follcruing

changes !r"cn ti rost-fifth grades:

'41`;e4 e.,a and 1).



Sex (1 M Hale.
2 Female)

Educ. Mother
(4 High

School Crad.)

Educ. Flithor

No. of Sibs

Income Level
11 lov,

2 not lovi

Ethnic Group

(1 White,

2 * Non-Vt.ite)

Age of Student
(yearn)

Table 6.9

Background Variables for ft_thville FT-NFT
Compariaona for'Fifth'and Sixth Grades

Fifth

FT NFT FT

47 51 48

Mean SDMean SD Mean

1.49 .SG ).5

3.10 1.33 3.70

'3.72 1.21 4.15

4.15 2.54 4.04

1.11 .14 1.46

1 1 ' 1.0

12.e

SD,!-

Sixth

*Pa.,11111.1 "".

47

Mean %ID
liactl as

Covariate (X)

.4£ 1.75 .44 1.51 .50 X

1.63

.1.12

2.43

3.30 1.30 3.74 1.47 X

'3,79 1.32 1.87 1.12 X

3.96 2.26 3.91 2.41 X

1.12 .33 i 45 .50

1,17 .32 1.08 .77

12.0 12 .

X
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ble 6.10

Sclithvillt Fifth Grade FT-NFT#Comparisons for Unadjusted Test Scores;
p Values are or Covar!ance.Adiusred Scores

AAT irvel 1
-- .4

tiAT

Total Total
Reading ArithmeL:c Reading Math Spelling Science

17

Cc. N.S,

1 %..111=1.1.1VIIM.

I

m.

4

CRGIP

POST

N

°AO

S .
c 0

GE

; ,

, NO; .4 ftt,

1,

1.4 1'. 7.' :').1

, t;

scores are fat' ores.

i.



4)'Oistthit Gain
'Year?

load),

G. 1.
\,-%

-

,Arithmetic :61i1 `4....5-- '46 (37t1' 0.3): '46- .:.i:{i' ..

total-;Reading. 52fid: 3.6 '46- : ; :34h '-' . '46 4.8 .

,
T4EaJ;-',N144 78th '4.9' 46, -49th'; : a. 46 49.'

`Spelling. V,'62nd.- !4'.3' '46 39tly! .5..3 46: ..,. .___ .,..- -,

i

-..

the. high,,Rettoiliiii oe. -,:in.,-Math' is -most iikelYa.--4rryover frOm the 1.4540:f

-0
00-,rvi,

At mean; SI T IQ. -for the;.kelljw 'T h r o u, gh 44. 40 _-6,iii at the- end. of =fifth:
7

7
,grade Was p5.1. and .fliat for the ,conipariaon -group, 102'..4. -the..differenCe

is=-not-Taignificant. These cohort 3 -atudeitts--Started first grade with a-
-.,_-

-121- -IQ -.of 00:1. -(N. 5. 40) and left third grade with a mean-IQ- -of-Of 113.4.

..(N'.a-.;46).4 We would.-have to concl-ude tha :thkse are logl.tImate-cciiapaisOns

A

...i \t,'

..,

whiCh,Oow'-a-superioritY for 17olloW Through children on -WitAirleaciing, b-ut

I -\
)ossos against national norms` during- -fourth arid-,-fifth -grades.

all .,,
Table ,6.11 gives the :Sixth gradecomparisons- ash of Niii.JCh -sig-04.fiCantlY

:Ai. * if
-favor -Follow .Through children. The covariance adjustments operated to

.increase the-differences because the ntr gout) had more education of
... - -

parents-; higher income, and. fewer sibling. The Follow Through- students
_ ...,

also are signifidantly higher on SIT IQ bekore and after covariance adjust-,

Ment. The 'mean IQ for FT kids at the end of sixth -grade was 108.6 (N 48)

'and that for NFT,96.0 :(11: a 47). The Follow Through children had a mean IQ

of102.6_-(N- a 49) at the end of first grade and. 115 (N = -48) ,at the- end of

.Table- 6`.-11 19 3

f;-

jf
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=GROU1

r: pot

9440:

Tige; -160

Comparisons -voiq
` Values are tOr Covariance.,A44ated='8,cores: .

ORAT ek 1 ,MAT ;':

FT NFT'

6 6

48 45

(73)' (25)

9.7 68.7

8.0 11.4

Total
-Iteadiag,

FT NFL

6

48 46

(34) (19)

39.9 36.7

5.9: 4.3

8.3),(5.8),,(6.1) (5.4)

14RAT,iacores

FT NFT

\ 146

ti
36 21

80.1 73.5

11.3 12.1

6.1
194

are raw scores :. '

.Totak
'Mat'h '$Cienee.

N

6

48 45

52' 28

94.2 87.1

11.6 9.5

6.7 5.8.*

FT 'N

48' 46,

59./. 39

7.3- 81.3

.1.2 12.6

7:6- 64

FTC NFT

6

48

42. 26-

84.8 -80.1

4.6 10-!'.4

-6.3 ,_5.'5
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.41

k \
T408,. =there; 'reason

iiiikiiiacte-**S'y be in .part function f the ic.940t: not

believe the -difference- in IQ at

givenythe :MAT
.

l!O*ever

left *4#4::#11-4,140 ,a maaa-4=pertentiIe,

.40.**etic-.,, They appear toil a ,ma fltai'ning

j:04c.14- At#1* etic is -0.0130 'X7-

,the .WRAT these `students

heir
,"1'reading -deeOdin&

tOtirE function= the'

WRi5;***t;)4401 isst.tA4c104Y1000.0g. -0011.44

performances telattOe to.-iMat Math. The

We dotios.ucrethat there is. a -isiOdd the'OOOtiariebii

*ronp, even :though more advantaged in aOine--w. MOre 1:0*-:t.,1600111z4
t

which. may be ,Oontribi;ting o- -some of the.:differenCea in

. =favor of Follow 'through:, ,However,, t perfOrmance .pixti,i,.-graderat;

from FT° is, excellOot and COfialate with -iheir performance
.

,third.-;grade. The overall impa is that of a OeitiVe -conclusion sfaVoring-,/
ii

VValde. is- a exas comoninity,-, near the '14exidan;bc border,:
_

Eollosi::thrOugh:

Uvalde-

Through.; students; are Mostly, kek*iCan4Mericans-: It was -not
kt, ,`

caparison groups in Uvalde who Were _not in Follow.' rough. However,- .
the FcilIow

possible to

. ,

Oor4pa,t4sO'n trOupe were ,found -in, -three -dopmunities 20--mi?e,a,of

i;!Lp-

Oyalde-WhiCh have students of backgrOUnds prvor,,

an14.:Pahinal). Table 6.12 .gives the information on -backfroUnd,-Variables.,

The average education of all parents is below ',the ?.901 grad0.1.0yel. The

_groups iappear to be:well matched on all baOkgrOUndr variables except that

195



'Pine; J G2

e fifth grade, .Follow. Through''til , itt-iideata-parerita .have- slightlp h "igher"
..

editeatiOni4 levels Compared: tO,,Other NFT ;atUdents, the 'Uvalde

FTG :sad litT,fire'fciur Oitke ,,611er in fift,grilde and -eight' nontha:44er

1#,81,2c0 :grade. The adjuatmentalPrOdpiCe only very minor
.

.

changes in: mean- effects...
"

The results 'for- ,fifth. -grade- Oh* the istatarting-._ cOhbit.

children, ,ahead on

krithisetic ;(Level

Table 6.12:'

significantly .01--1W,R0

not el:. 2) which has ,ShoWri-.00 sensitivity

,program. effecta so far. 'At the same' they

(signifitantly,, for MathiFroblein,;poiiipig),, Aeire).- Of ;06p...;

.fOria'anCe is on the ibliii0e: The ineak;SiT .0-if:Or FT, children= .(85:,9)'

at -the,end'.of. fifth ,grade < ;01) than for

NFT 00:-.6) with or without Covariance a uptatents.,, These FT

:Childrea-entered-firat -grade with Eu,00p :±(4 of :84* ',85), and left

third :grade With, a mean of '§5.'13- INYs= 114. judgment,, .the net
4 ______

differende- in 0:: still :favoring the. -FT group .coiild be arOgraia-effect.

.c:

However;, -the - evidence. is open to laudatiOn.
7.

TOle,

-



Tiiibte-JEv.

Toalafe ft41ft tolpfkriitOs
' Grades:

Fifth
0

ri- lin
Qi

':86 . 1:03: 1.01:

SD Se0 SD Hem
<A

-***a4e)

Educ.; Mather

00? 't4-11-er

1453: ; 14-50' i.5z .54 /50

0.-21 4-.87, ;0.17 2;5

2.48 1.10- 2.50 1;35'4

2;42 ;149' '141

1.13 .34 105` .420, 1:02. .14

00 1.95 .22 .99 .

11.5 .11.7 .
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.

Ths,changes in performance from thifd to fifth grade are as-follows:

N
i=rd

N

o \Two-Year
Gain (Loss)

%-tile G. E.

\I
%-tkle %-tile G. E.

WRAT

I

Reading) 56th 4.6 '116 45th .6., 117 11- a 1.5

Arithmetic th . 3.8 117 18th 4 117 =2;:k

MAT r . ,

Total Reading 31st 3.0 ' 117 16 tif.' 4. q 117 -15 1.0
' 4 *

total Math 53rd 3.9 116 24 th 4.7 ' 115 -9 .8

40th. 3.4 116. 37th; , 116 - 3 1.7

These _changes imply that perfortance level in Math are, not-being

inaintained after follow-Through, while Speiling-Is being maintained and

taught.- The low scores okligr Reading ire consistent with restrictioh

on English vocabulary lei/gig for children.ffoi Spanish apeaking home's.

As we have pointed.cut elsewhere (and will again,in the-Discussion

chapter), the vocabulary skills required_ for- on
.

'Reading,

e ,,

from tli_Elemeniary Test Levelon,Are skills which are or the most
.-

part not taught. in school,but in the home. The hi er relative performance

on WRAT Reading is consistent with the initial ocus of Distar on

X
, a

decodihg skills. The'studenta have learn to decode words as well as

middle-class students; they just don't have the breadth of vocabulary

Comprehension assumed by the tests.
1 1

,
The sixth grade comparisons are shown in Table 6.14. -Significant

differences favoring Follow Throual are present for WRAT Reading measures

,and most MAT measures except Total Reading. The low WRAT Arithmetic

I

1



6'.I

scores, look like, thOse we haVe:seen before.

MAT- is consistent with our interpr tation of

, 'Page 166

The low Total 'Reading on the

the role hoMe language

/ ,..; training (vocabulayy):plays in lin-ping the' skills tmeadured. by the test.
.

, . ,
.. _ °.

, /-

A significant difference (p .001Y on the inosson ii agaln found',

faVoring Follow Through students (84.9 versus, 78.3)°. These FT students
"

.

entered' FT.i.Witb a mean IQ of .91.4 (N = 57) and left third grade with a Mean.4
A ri

r

eiiith4rade- as' a pSogram effect, although this is not ,proven.
)

-The Cohort 2 FT studentif left third grade with' a l'iRAT -Re'aaing
. 1.. ,

kr of 66 (N 92.11.,:end Arithmetic percentile of .3V(N.

92). Again, we are inclined. -.to interpret the difference at
. ,

'

0 4.-

By the end, -of sixth ,grade, the mean percentiles have drOpped".to JZ
r

reaped-U*76-V : ,
. '

. - . ..
..,

-AA

,

t ;
!

.

In summary, ;the Uvalde data show Follow, Through strengths in. reading

-
,. ,

/I'.

aeco4ing, and the general Competence measured
/

bf .the, SIT. 'For the six0,

,graders only, they also show sfAths on a variety of MAT skills with

the exception .of Total Reading.,
..,

Table 6.14

_ Dayton.

The comparison students for Dayton came from
.1

a variety of schools

'Within the city. Nearly all FT and NFT students are Blacks. The fifth

1 . ..

graders appear to be, quite comparable on all variables including the

, 4. i
partial information on parental education. The 'sikth grade background

. .

variables appear to favor, the NFT group (many more girls, higher education
. t.

of parents): However, since education, of parent could not- be used as a

covariate ,due to missing information, the actual adjustments were in

consequential.

Table 6.15

.
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Table; 6.1.4

Uvalde Sixth Grade FT-NFT Comparisons'for Unad3usted Test Scores;
II Values. are for Covariance Adjusted Scores

WRIT "Level 1

-R - A ' TR TM Sp Sci

MAT

GROUP FT

POST 6

N 101

(32)

S. S:*72.7

S. D.*10.6

G. E. (6.6)

NFT FT NFT FT NFT IFT NFT FT NFT FT 'NFT

6 6 6 6 6 6 6 6 6

99 101 100 99 100 98 99 98 99 98 99

(18) (14) (13) 15 15 22 17 39 28 21 17

'67.7 34.9 34.5 69.8 70.4 85.0 82.6 81.5 78.5 77.4 76.4

13.2 4.0 3.9 11.3 10.5 8.1 9.1 11.2 13.2 7.9 8.5

(5.6) (5.2) (5.1) 4.6 4.7 5.4 5.1 6.1 5.7 5.1 4.9

*WRAT scores are raw scores. 201
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.,BaCigrourid N.T4ciablelfor Dayton F;rNFI,Comparisons
( (,-
4 for Fifth and Sixth' Grades 0
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_

N

%

.

i 104).,,,

cm

rean

fifth

,NFT.

Mean

1
1.4
...

1.49

5.

5.

4.

1.29

1.91

11.2,

.

87,
'4

SD

150

Z

.

0 1.32)

14r38)

7 2.21

.46 p

6

.29

u

*

,

FT

33.
k

Mean,

1.36

0.86

(5.09

4.59

1.33

2.00

12.1

Sixth

'm

.

Si)

.49"

1.63)

1.03)

2.36

.49

.29

USed ad,
Covariate (X)

t

,

t

X0
,

.

.

i ;
,,:: 441

.

(.

'OD

i

.49

.99

1.22

2.47

0

.48

00
,

t

NFT

47

Mean

k

1.62

5.33
4 0

5.24

5.00

'

1.36,

?

1.91

12.1

rr
Sex: il ... Male,

2.= Female)

Educ. Mother*'
(4 = High

School Grad.)
,,
s

EduCo. Father*

No. of Sibs

Income Level
(1,= low,

2 e, not low)

.?

EthnieGroup
(1 = White,
2 = Non-White)

Age of Student
(years)

4

1746

(4.75

(5:00

4.76

1.15

2.00

11.2

,.

.50

.

.46

. .58

1.99

.36

00

*Based on less than half, the parents.

20?

S*1
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The fifth grade data are shown in Table 6.16. Nearly all measures

1

(except of course WRAT Arithmetic),favored FT students. The:difference

/

.1.

on WRAT Reading is very impressive (more than one -half standard deviation),
1

.

The other differences are orCihe older of one-fourth standard deviation.

I

The chapgek-imperformance from third to fifth grade are as follows:

-f!

!;.

4'
...

. Two-Year
libird Fifth

Gain (Losd,

:Z-tile

4

WRAT

Rea`':' din' gN. 69th

Arithmetic 50th

AkT '

i

Total reading 40th

Total

reading

55th

r'e
Spelfing

0
40th

G. E. N %-tile' 'G. E. N X-tile
.

G. E;

4.7
e'

4:6

-

3:3

(.
4.0 \

3.4

102

102'

102

cl

102'

92

flgl (.7.2)

19th ',..,2(4.2)

.

/0th 4.4
t,

19th 4.5
\

34th 5.0-

93

95

104

102

104

-6

-31

&

-20

-36

-6

2.5

.2

1.4

..7

1.6
,,

V

I
ItS

/
Table 6.16

%
.

-0
/

a ..

1

2F Acr IQ data are.apilable 40r the Dayton fifth and sixth grader's.
\'

/
-..-. , * '

Howe er, the .fifth graders left third grade with a mean SIT IQ of'101.0
-.

. ::. '

(N =4103) and the sixth graders with a meqp of 112 (N = 33 ). The

., , .. \ , . r

comparisons from third to fifth grade on the WRAT and MAT imply that -.....-/-

1

spelling skills are being taught and reading decoding skills are being

1

A .

mailittained. However, there are definite losses against the norm group

on reading comprehension skills and math. In spite of these backward

moves, the FT children are superior to the, NFT childrea on 13 out of 14

measures.
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Table 6.16
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Dayton Fifth Grade FT-NFT Comparisons for Unadjusted Test Swes;.
" 42 Values are for Covariance Adjusted Scores ..

R

WRAT Level 1

A TR TM

MAT

Sp Sci

3

4.

31

03

G3
C6 1

GROUP FT NFT FT NFT

POST 5 5 5 5

N 93 55 95 59

7-tile (61) (27) (19 S18)

S. S.* 71.8 63.4 31.2 31.0

S.D.h114.6 14.1 3.5 3.5

G.E. (7.2) (5.6) (4.2) (4.2)

*WRAT scores are raw scores.

NFT FT NFT

S

102 83

19 12

5 5

104 87:

20 16

68.0 64.9

10.3 10.0

77.3 74.6

9.0 9.1

-FT NFT

S -5

102 85104 . 85

4 27

74.0 71.4

10.2 10.5

20 1

73.2 69:5

9.4 7.5

4.4 4.0 4.5

2041

4.3. 5.0 4.7 4.5 3.9



Page 111

The,sixth'grade comparisons show a number of trends favoring

FT students such as WRAT Reading, Math Problem Solving, and Science.

Mower, no differences are significant after covariance adjustments.

,If f411 data on parental education were available, the result might

be different.- At the end of third grade, these cohort 2 children were?

. at-the 69th 'percentile on UTLAT-Reading-(N = 33).

On WRAT Arithmetic, they were at the 55th percentile. There are sharp

lbses on both WRAT Arithmetic andMAT Math against the norm group.,..' '-

.;/ .

I/

Spekling.is also very defici sixthent for the six grade Follow Through group.

. _,,

:_. ,

This was not the case at tA,end of third grade (WRAT Spelling 7.3td
/

......--0
1

percentile'-versus 13th percentile -6p. the MAT at sixth grade). A

f
strong possibility is that these children are not being adequately taught

/
,*;

.._,

in the upper elementary grades. These results ar'e also perplexing in view
, .

. .

ofk4hemean 1Q of 112 forthese st64erits at the end of third grade.

-Tale 617

upelo

The comparison children in Tupelo came from a variety of city and

county schools. The'background variables are summarized in Table 6.18.- -

The control group has more Whites than the FT groups which are mostly

Blacks. There appears to be a lower educational lev)l for eht sixth

. ,
grade arents and the fifth grade F1' parents. However, these

variables could not be used.in, the covariance analysis because of the
tr

- . ----1
, ,

.

. -

. .,
large amount of missing data. The fifth grade NFT group also has more

boys. The covariance adjustments thA't were made do not materially effect

thegroup,differences except on fifth grade MAT ;oral Reading, where the

adjustent leads to adiffeience t d favoringFollov Through.

205
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/
Table 6.17

Dayton Sixth Grade FT-NFT Comparison or Unadjusted Tesst Scores;

Values are for Covariance-Adlusted Scores

SJRAT Level 1 MAT

TR Tai .Sp Sci

11

;-4

f'S

N.S. N.S. N.S.

tl

gROUP. NFT FT NFT

-POST if 6 6 6

N 18 -/6 20 25

%tile (50) (27) 13) (12)

$. S:* 75.1 69.4 32.6 32.7

S. p* 14.4 15-2 2.9 4.0

A E.,,,j7.0)(6.0) 4.6)(4.6)

scores are Taw scores.

FT &FT

6 6

33 47

22 / 22

74.3 71.9

7.8 14.0

5.1 5.2

FT NFT

6 6

32 45

`19 17

83.5. 82.5

8.1 10:2

5.2 5.2

20u

FT 'NFT FT NFT'

6 6 6 6

32 45 33 .45

13 25
.1'

23 21

77.4 78.4 77.3

11.0 11.8 8.2 9.9

4.7 5.; 5:2 5.0
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Tables 6.19 and:6.20 show the Follow Through children. do significantly

.better on WRAT,Reading and a trend for a better performance on California

/,

eAchWeinent Test Reading ("Converted to MAT equivalents). FT children

'AISO:irelbetter'on WRAT Arithmetic-at the sixth.giade, but we do not

:trust this test. The mean SIT IQ's of the fifth graders area lithle-

.

AzWer flon their comparison groups (88.9 versus 52.3). The IQ of these
.

..

,
. \

,
.

.

N
.. .

Coh-Ot 3 children- at the end of 'third grade Was 94.0 (N = 42). The FT 'sixth
.

graders have significantly higher IQ's than their comparison group (923

to 84.4):' This, group left third grade with a mean 1Q of 100.9 (N = 50i.

/

-Again, it is difficult to interpret this difference, bht it our judgment
.

"P _-_ _ _____----
4,

the NFT comparison group for sixthgrAde is a lower_perf6iiing group.
. _---.--

_ .

This conclusion is supported by the loweredueation 1evels of the parents

IP

`on whom we have data. Thus, we would tend to discount the sixth grade

data, but not the fifth grade data.

Tables 6:18, 6-.19 and 6.20

ti

20,.



Backgrouil

Table 6.18'

Sables for Tupelo k-NFT Comparisons
or Fifth and SixthlGrades

Sex -(1.= Male,

2'. Female).

,Educ-rMother*
zs- =-High'

School- Grad.)

Educ. Father*

No. of Sibs. .

InCeme.Level
. low,

2.= not low)

Ethnic,Group
(1 - White,
2 = Non-White)

Age of Student.

(years)

Mean-

Fifth

34

SD Mean

Sixth

SD

FT

46 ,

SD

NFT

Mean

FT

35

SD

Nrr

'425

Mean

1.48 .50 1:35 .48 1:55 .50 1.48 .51

(3.22 1.29 3.58 1.62)_ (3.97 1.55 2.20 1.30)

(3.56 1.00 4.12 1.15) 3.89 1.17 2.60 .55)

4.41 2.22 5.12 2.29 4.53 2.06 4.60 1.52

1.05 ..23 1.03 .17 1.10 .31 1.00 00

1.93 .26 1.53 "..50. 1.91 .29 1.68 .47

11.2 11.2 12.0 12.4

*Based on less than half the parents.

200



Table 6,19

;

. _

-Tupelo Fifth Grade FT=-NFT CoMiiarion for Unadjusted Test Scorest',

P Values are fordovatiance. Adjusted Scores -

WRAT Level-1

Ai. TR

41.

4
.01 N.S.

-GROUP. FT NFT. FT NFT

POST 5 5 5 5
/5

5

56 34 56 34 56 33

70-tile (42) (27)' (21) (23) 18 '1:§1

S. S.,* 67-3 63.3 31.5 32.5 66.8 ,6?.0

S D 12.3 11.9 2.8 3.3 10.6 11.4 '

G E. (5.6) (4.9) (.4.4)(4.6) 4e3 4.3

: 14*AT scores are raw scores..

4AT,,C,onVertdd-to MAT equivalents.
1

-
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Table 6.20

Tupelo Sixth Grade FT-NFT Comparison for Unadjusted Test Scores;
2:Val:Ues are for COvariance Adjusted Scores

WRAT Level 1 MAT**

R 'A TR

B4Z7.... . ,

. .

. .

5

., .

.

:

..

. .

.

..

.

.

1 .

I

).,

.

fV

31

.

.

t
.

o
. ..

.

41. o

1
-

:=

rad

....

....

_., -

7
,-1 .:

.

: . ..
,

___

.4
2!= .005 .07 N.S.

.

UP - FT NFT

1 6 6

- 38 25

e (44) (13).

,* 72.4 64.2
).

. 9.8 10.6

,(6.6) (5.0)

FT NFT

' 6 , 6

38 25,

(17). (10)

33.7 32.6
I

4.2 3.1

('4.9) (4.6)

FT 'NFT
c.

6 ..` 6

- 37 "24

36 28.

73.8 71.2
.

9.7 9.0

(5.0) (4.6)

........_,.

. -
.

.

, . ,

.1

*WRAT scores are raw scores.

**CAT converted :to MAT equivalents.
. _
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The-Foliew ThrOugh children.showed changes in norm group Standing

from third grade as follonp:

/

./ *JR4idingr'
/ .

A.rithmetiC

mAT

Third ,

%-tile G. E.

,66th 4.4,

3,rd 3.9

Fifth

Z-tile G. E.

42 (42nd) (5.6)

42 (21st) (4.4) 56

Total Reading 28th p24 42'

4q)Vit

;leading,

Arithinetic

68th ,4

46th 3.6

O

P

18Ch 4.3. 56

S.

1,

(44h) .0.6) 38 - 24

Two-Year Gain

%-tile G. E.

(17th) (4.9) k; - 29

While the WArd Arithmetic data shduld not be taken en iterally,, the genetal
.

, -

trend Of the. data Support a loss igainst the norm group after leaving'
,..

, _i:
.

. ..

Follow Through: Reading decoding skills are maintainedhowever.

Flint

The comparisond for
- .

They show no significant

Flint are limited to thtee MAT Reading measure's.

differences." The background variables presented

in Table 6.23 show that information on parent education is lacking and

that more than half of the comparison children are Non-LoW Income; whereAs

only one FT student is.- In our judgment these comparisons are not.

valid for judging the program, in Flint.

due to the fact that most Title 1 children

4-
froithe beginning of Follow Through.-

Looking at the progress of the K-starting

the end of third grade on MAT Total Reading, we

percentile (N c, 41) to the 22nd percentile (N r

in grade !equivalents w4fpm 3.14 ;tp

ere are frther complications

n Flint were in Distar progrA6

cohort 2 children from

see a drop from the 34th

35). 'The two-year gain
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Table 6.21

Background Variables for,Flint FT -NFT Comparisons
for Fifth Grade - . 1

N

Fifth

FT Fr

35 . 82

Mean SD Reim ,SA,

Sex (1 a Male,,
2 a

No. of Sibs

Income Level
(i - low,

2 ...not low)

Ethnic Group,
(1 =White,
2 a Non-White),

Age of Student
(year's)

1.06

1.94

.51 1,57 .55

1.59 4.65 2:18,

.24 1.57 .55

.24 1.77 .42

11.2

-N

21
Aft

7

7'
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Todd County

Although not a part of the controlled comparisons:a dample.of

Todd Gouhty fifth and sixth graders was also teseed. Since we have

third trade MAT data only on the fifthgfaders, we will present only

that; data so that gains from third grace can be-examided.
/

Fifth
Two-Year
Gain (Loss)

%-tile G. G. E,' N %-tile G.

Total Reading 42nd 3.4 )43 27t 4.7 44 , -.' 15 1.7 '' '

-4, -

/1 *
total Math

-
44th 3.v,i, 43 -,11o_lal, 4.7 '44 _, - 24 1.1

/=.1 A

,
Sperling , 52nd, '3.9 43 -18th 5:2 44 - 14 1.4

/

(.1 , // * .,

7:. y

The results show,som a loss'against4knorm-group,,but not as

/

drastic as for other places: Some reasonable gains are made on MAT

Reading after Follow
/Through and on Spelling. :

.

/

,

\\\

2 1

It



Summary

/The follow..-up study, of more than 700 fifth and s xth graders; alongt
withcampdrison giccps, clearly,showed measurable persisting effects-of

the largely 14year EiB Follow Through programs!' The significant effects

a

-4weie particularly strong in reading an both the MAT and the WRAT. In .

Matherhatics, the MAT showed a number pf significant ef4cts, especially

for Problem,Solving: Significant Fol Through effects were also found

,
'

on,MAT Science.
.

't

Examination ofihe equality, of the gioups,on background variables

and,ihe magnitude of effects by site iavealed several important points.

.

A few of the comparisons app6ar
,
to be invalid because the Follow Through

, ,...
, (

and comparison groups. were not adequately matched. However,".the civet-,

*
. .

,
%

`all effects ate not changed by this. It.appears alit some spelling is
.

+'

taught.after tuird grade which helpsIto keep percentiles on spelling

.

-, Close toyheie,they were at the end of Follow Through. Reading decOding

(

P-:-akilis also tend to be maintained. Howevaf,olarge losses against the
; .

ir
. , , ;

, i!,norm group are apparent in math for most sites. The implication is that
, ,

e.
. , /

,

.

effective teaching of math at the upper elementary levels in our Follow
. 6

Through sites is not occurring. Status on the MAT reading comprehension
A

'-
measure at the end of fifth grade iS typically low in the Non-White

communities (Tupelo,Uvalde, Dayton, E. St. Louis) for the cohorts

studied. In several cases, this measure was also low at the end of

third gtade; in others there have been sizeable losses against.the norm

g,./

group. We expect future cohorts to do better on this measure, especially

.';-.0

those - starting the program in kindergarten.

,. ,- /

,

l'In 1976 this study was repeated with 600 Follow Through fifth and sixth,
..-

graders and600 comparison students iii six sites. The result was nearly
identical. 4...

-
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To out way of thinking, the data support once again the conclusion

drawn from Head :Start data that gave birth to Follow Through. Gains made

'through better instru n in Head Start t..are lost when the children were

put througrinto an educational system that was not effective. There is

clearly an implication'and a need to study. the effects of continuing a
.

w -

-Follow Through type program until adult competencies are mastered.

In our, view the basic

d iciency in performance o matt children of. poverty is in the size of

their vo bulary .(language concepts). To a large extent, language.

concep taught at home,,not school, for Middle:class kids. By

the end'f thIrdgrade, the tyPhIl home and school 'have taught an

oral vocabulary of from 5000 to 8000 words, and a.reading vocabulary of

ig
200DvordS. The children are then thrust upon testbooks (and tests

pf read ng '"mprebension) where comprehension of the full adult

vocabula y is expected. (Thorndike-Lorge estimate-that the tYpilal

high schoo senior ,has a reading vocabulary of 15,000 concepts). It

is not surprising that children of poverty are more likely to flounder

at this time. As we see it, the E-Bprograms have overcome much of

thee') in language comprehension, but in ist4starting sites it might

take two tore'years of extensive language instruction to

"lick the problem,"'and in K-starting sites another year.' An alternative

solution is to change educational systems so that there is systematic

language inatruction'in the schools (K to 12) which progressively builds

an adult reading vocabulafy of 15,000 words year- by- year, 'and does not

leave the instruction priMarily up to Parents, TV, and whatever. We are

developing approaches to dealing with this problem in the near future.

C
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CHAPTER 7

COMPARISON OF PROGRESS IN RELATION TO IQ

\

The Low TO Study

The data for all children in our main file with IQ's on the

Slosson Intelligence Test under 80 at entry to the program were com-

. pared with that for our total group (A11)., The data were'sanclyzed

0
separately for. Pry -K to Post-K and Post-K to Post-:3, and.for Pre-1 to

Post-1 and Post-il to PosH. The data show that Low-IQ children (mean

4*

73 at pretest and ranging as low as 50) gain more than a$ear on WRAT

-Reading for each year ofzinstroction.' On the average, the gain is

approximately 1.2 grade levels each.year, while. the gain for'the All

'group overages 1.35 grade levels each year.

Figure 7.1

The gains on WRAT Arithmetic are shoN#1 in Figure 7.2. The results

are very similar. }C.starting LOw IQ students actually make larger gains

in kiidergarten than the All group and show average gains over four years

-r
of .95 grade equivalents. The averag gain over four years for the

0

All group is 1.00. The,lst-starting, Low IQ students nearly match the gains

o. All group during the first and over three years. The average gain

ftir

.

the Low IQ 'group is 1.04 gra4e equivalenta and for the All group 1.07.

(1;

Figure 7.2

21u



I

Pr6 Post K

LoW IQ (101)

All (2118)

Post K - Post 3
Low IQ (41i)-

All (1314)

:111W22510 1.24 gain

1.33 gain

Page 183

K - Starting

5

Pre 1 - Post 1

000(385)
All (2113)

Post 1- Post 3

Low IQ ('408)

All (3333)

K - Starting
3.32 gain

4:04 gain

K 1 2

1.33 gain

1.12 gain .4"

1st -Starting

1 2 3 , 5

. 1st Starting
2.52 gain

2.14 gain

I i I I I* i

K 1 2 3 4 5

WRAT Reading Grade Norm

,

Figure 7.1 Reading gains of low IQ disadvantaged children. (Shaded area
indicates gain for the time period shown to the left of each chart.)

Low IQ = IQ of 80 or less in Engelmann-Becker Follow Through Program.
All = All children- in Engelmann-Becker Follow Through Prograi-

2,1:;
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Pre K- Post ,K
low M (134).

An 12301)

Post Ks- Post 3

Low Il .(300)

All (2088)

Pre 1- Post 1 ;

0;11406)
All (3310)

Pane 1814

. Post 1- Post 3

Low la (40).

All (1376)

d

K-Stafting
1.43 gain .

1.29 gain .

2 3 4 t 5

2.39 gain
K - Starting

2.70 gain

K 1 4 5:

1.22 gain

1.28' gain

2K 1 3'

'-,-(st- Starting

1st -.Starting
1.91 gain

1.93 gain

1 7 3

WItAT Arithmetic Grade Norm

Figure 1.2. Arithmetic gains of low IQ disadvantaged childi.e.n. (Sliaded

area indicates gain for the time period shown to the left of

each chart.)

Low IQs IQ of 80 or lesslin thgelmann-Becker Follow Through Model.

All = All children in Engeithann-Becker Follow Through Model.

4

21 .3
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Table 7.1 -
.14,

.Mean Gains in Standard-ScOres for .WRAT Reading and Arithmetic

t".

Pre K K 7ikoiat-K 7 Post 3rd

Reading

tow'IQ

ALL

Arithmetic_

Leif IQ 2707 15.8

Mean Gain -7.-SD -Gain_

24.9 20.6

24.5 18.0

Mean Gain SD Gain

11.2 17.7

18.0

.72. 10.0

ALL. - 23.6 16.2 . 11.6,
e ,

. 7 Pre 1st Post 1st Pciat -1st - Post 5rd

Reading Mean Gain SD kn Mean Gain SD Gain

Low IQ 14.5 A3:3 9.0 6.9
A

ALL '19.4 15.8 12.3 .16.0

Arithmetic ,

Iow IQ 11.6 , 11.6 2.3 8.7

ALL" 11:0 11.3' 0.0 9.8 .--o

The mean gains in standard scores are given in Table 7.1.

Except for the 1st - starting group in reading, the gains for the Low IQ

Group
-

are equal to or better than those for the ALL Group.

An examination} of, the number of lessons taught each year to the

vgleus groups shows that Low IQ children are taught 30 felier Diatar

f

fgeons4n Kindergazten (160 lessons is average) and 25 fewer in first

grade. After that the differential drops to less than 15 lessons.

"There is an implication that what a child can learn'is less a functioA of

. ) .

IQ and more a function of method of instruction. .

,-----
'

:
.r

2.1 Li



Tabie 7.1 shows the'IQ gains by groups used in the analybis.

1Statistical regression effects would Make the Pre-K to Post-K and

Pre-1 to Post-1 gains for the Low IQ grouts ',rester than the true gaind.

The average regression can be predicted by multiplying the deviation of

the Low IQ grouPlfrom 100 by .92 (reliability of SIT IQ). For the K-'

starting group whose mean is 73, this.procedure_gives an estimated true

devia4.tion score of (73 - 100) x .92 = -24:8 or an estimated true mean

IQ of 794. The K- starting, and 1st-starting ALL groups both show net

IQ gains Pre-K to Post-3 of about 8 points: No regression effects

influence thege.gaps. Thus, we would estimate the true gains for the -

-Low IQ st dents to:be somewhere between 8 and" 14 points:

Table 7.2

fittaa s-

s.



Table 7.2

.Siossoli IQ GAINS for Low-IQ and ALL Groups

187`

Adjusted
post -Gain

Gain
SD Gain N

*73.0 (75.2)* 93.8. 20.8. (17.6)** 12:1 142

0

103.3 112.8 9:5 14.2 2270

Post Post 3 -lire Post Cain
Adjusted
-Gain.

_S1) 'Gain

Low IQ
Y

z 80.3. (81.8)* 87.8' 7.5 (7.0)** 15.0 38

-XLL 109.3, 107.9 -1.4 14.0 1305

Pre 1 -r Post 1 . Pre
Ad4usted

Post Gain 7 SD Gain'
- Gain

LoW IQ 72.5 V4.7)* 85.5 13.0 (10.8)**

ALL 94.7 100.1 5.5

Post 1 - Post 3 Pr
Adjusted

e Post Gain
Gain

Low IQ 78.7 (804)* 83.4 4.7 (3.0)**

ALL -99.2 101.6 2.5

10.8 319

12.0 2113

SD Gain

12.9 387

13.4 3081

* Estimated true score means.

** Estimated true gain.

A

2

1.
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''Relation to Entry IQ to Academic :Performance

analysis was peiformeeto see if children with different entry

SIT IQ's benefit more or less from the program. The general result is

;4..

Illustrated in Figures 7.3 and 7.4. Level of performance in standard

scores or grade equivalents shows a systematic increase with higher

starting IQ's. For the mostspart, however, the year-to-year gains do

not systematically increase as starting IQ increases. Children with

higher entry IQ's starthigher on most achievement measures (reading,

arithmetic, spelling) and stay higher, but do not usually gain propor-

. ,
tionately more.

Figures 7.3 and 7.4 about here

There ar.: cwo exceptions to this conclusion which ard-illustrated

in Table 1.3 and 7.4. In going from the Primary II MAT Total Reading (end

of second grade) to the Elementary. -Level (end of third grade), a clear

,relationship between amount of gain and IQ blocks is apnarent. This
T.--(_-/

finding would be expected if general language development which is

fostered to a large extent outside of school) plays-a key role in both,

the IQ measure and the MAT Elementary Reading Test. This finding is

consistent with our interpretations of other findings on the MATElem-

1

entary Reading Test, and will be treated in more detail in the diicussion.

The other'exception is the first-year gain (Kindergarten for K-Starting

and First Grade for First-Starting) on WRAT Reading. Children. with 1

, .

I

higher entry IQ's gain more in reading decoding skills in their first !

I

I

year of instruction. This may be because their better language skills

give them an advantage in beginning instruction, (e.g. some children do

not have to learn the language of instruction before learning to decode).

s,
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Figure 7.3

WRAT Reading Mea,Stairdrd Scores for lst=Starting
Children by Entry SIT IQ Blocks

co

115

vs

110
ati
ro

RS 105,
L.1

(/)

1 0 n
ri
0.1

95

90E-4

131 8, Above

111-13

101-100

Pre I Post 1

91-100

71 -90.

70 8 Below

Post 2 Post 3

Grade

223
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..-.
`Figure 7:4 .

MAT Total 'Reading Mean Grade Eq4valent Scores
for 1st - Starting Children.by Entry SIT IQ Blocks.

5-

0

131 lifbove

ill-130

101'- 110

91-100

'71"-90
70 & Below

Post 1

2 A

Post 2

Grade

Post 3
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Table 7.3

WRAr.Reading Standard Score,Gains by-Grade LeVel
. 1st-Starting Students by:SIT TQ Blocks

.5

IQ-Block
.

`First Grade Second'Grade Third Grade ",

Mean
Gain N

,.,

Mean
Gain g

,

.N

.' :

'Mean'

'Gain N-

701 and

beloW...
. ,

71-90

91 -100

101-110.

.:

111-130

131 and
above

15.1

16.9

19.8

21.1.

25.3:

24.0

49

366

328

214

161

25

-

9.4

8:1

5.2

5.3

3.9

8.8

53

428

_373
,,

241

193

28

''

-2.5

-1.4

4:2

".4

-.,..1.1

5.9

,Z2

400

353

225

167.

17,

Average 19.8 1143, 6.2, 1316 - .62 1204

MAT Total Reading Standard .Score Gains, by Grade Level for

1st - Starting Students by SIT IQ Blocks

I

IQ Block

Second Grade

Mean
Gain

70 and
below 13.8 14

7i-90 14.2 122

91-100 13.3 106

101 -110 13.9 77

111-130 14.5 44

131 and
above '12.4 14

Average 13.8 37i

, .

Third Grade

Mean
'Gain N

22a

3.3 23

4.1 192

4.6- 198

6.3 107

6.8 58

(4)

4.9 582
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Table .4
r

WRAT Reading Standard 'Score Gains by Grade Level-for
-Starting Students by ';:T IQ BlOtks

.

,

IQ\BlOcks

.

_
.

-Kindergarten

\,

First Grade\ Second tirade Third:Grade
._ .

-Mean
Gain

;''

N
Mean
`G.lin

.

N
Mean
G411 N

Mean
Gain . N

-71-96 ',

91-400

.101410

111.130-

131 and ..

abOVe.

19.5

15.8
.

19.6

24.2

29.2

18

52

64

61

.

'12

1 9

. 9.3

11.4

9.3

7.4
.

,

39,

99
.

124 .

142
.

.

22

-2.6

-3.7

74.2

-6.1

Is

71:5

43

100

133

149

.

.22

-3.5

-.39

2.86
.

1.

-2.52'

42'

'91

'123
.

138

23. .

.

Average.'

,

.

20.5 209 '10.1

...,-

429 -4.4 450 1:36. 420

MAT Total Reading Standard S'coretains by Grade Level for
:K-Starting Students by SIT IQ Blocks

IQ Blocks

Second Grade

Mean
Gain

71-90 9.0 15

917100 9.7 37

101;-110 7.6 49

.i11-130 8.7 76

131 and
above 9.4 14

Averaie 8.7 192

Third Grade

Mean
Gain

2.3 41

3.7 82

5.0 115

6.8 128

6.1 23

5.1 392
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t

This evidence demonstratea.thatthe Direct In Model is

:clearly effective with Low IQ children. This is the group who hilye

:bee-h.-hardest to teach iii.the past. With good instruction -that builds

entry skills in a systematic .way, Low IQ children cn be

,taught to be smarter and more Capable.

The evidence also demonstrates that entry IQ is not a inajor

determinant of academic gains in the direct-instruction programs.

Whee some relationsiiipi to. entry IQ's are-found, they Seem Closely
N

tied' to the role.of general language competency in whit IS being

.meaared- (Elementary MAT) or to the language skills necessary to

fgcilitate beginning instruction.

22'f

1/4

.1/4. 1/4



CHAPTER 8

1

FORMATIVE EVALUATION OF DIRECT INSTRUCTION
.4.

Carnine

- Direct Instruction's effectiveness, as indicated bify the earlier

chapters in this report,has also been documented-in tither Follow
/'

...
.

2, 3
,ThroUgh research

l,
afictin summaries of Distar research conducted

in-non-Foil Thrqugh Aettings.
4

'

5
Although the d

P
ta indicate, that

-direct inst
.

ction is effective, questions concerning direct instruce-

tion's functiolwi components remain. The Direct Instruction Program's

components include teaching techniques, proceduris for teacher 'training,

and the Distar curriculum, to name a few. Identifying the functional

components are important for both developing a technoldky of education

and disseminating the program. A technology of education requires that

each teaching technique,1 each training procedure, and each curriculum

design procedure be evaluated. Identifying what works is Critical in,

dissemination because of the limited resources available--school

districts cannot afford to purchase ineffective curricula or weeks and

weeks of consultant time. Only, by identifying the techniques and

procedures that work and discarding the others can a science of teaching

and an affordable dissemination pihn evolve.

2
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This chapterIs purpose is to summarize our research concerning the

teaching techniques, training procedures, and Curriculum design

procedures that comprise the Direct Instruction Program. The research on

teaching techniques and training, which will be discussed first, addresses,'

three; questions. ) what extent do the teaching techniques effeet:child

learning? Can inexperieiced teachers implement the technique's as well as

the experienced teachers? And finally is training necessary fof in-

,
L

experienced teachers to learn the techniques? The findings concerning

curriculum design procedures Mill follow the findings on teachingtech-

niques and training.

Teaching Techniques. The teaching techniques that we have in.-

vestigated are pacing, corrections, reinforcement, feedback, and

signals. Rapid pacing (see Appendixl. 1) resulted in, more correct

responses and fewer off-task responses than slow pacing during Distar

Reading I instruction. (When the teacher asked about 12 questions per

minute, the children answered correctly abdht 80 percent of the time and

were off task only alit 10 percent of the t'me. When the teacher asked

. only four questions per minute, the children answered 'correctly about

30 percent of the time and were off task about 70 perce14 of the time.)

Corrections following errors (see Appendix B. 2) resulted in more
zpo

correct training and posttest responses than no corrections during

arithmetic instruction (When the teacher corrected errors, the children

answered correctly about 70 percent of the time during training and 65

percent of the time during posttest. When the teacher did not correct

errors, the children answered correctly about 15 percent of the time

during training and 15 percent of the time during posttest.) In

2 2!)
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,another study, (see Appendix B. 3) when children who made frequent errors

AeCoding simple words were precorrected, they read more words correctly.

(When the teacher precorrected ankingthe child to identify the owel

sound before reading the word, the percent of words read correctly in-

creased from 15 percent to 63;percent for one child and from 12 peyceht

to 4'3 percent for the other child.)

In the reinforcement study (see Appendix B. 4), social praise for

on-task behavior increased on-task behavior, for the chiliftem '(When

the teacher praised on-task.behavior, the children were on task

oer 80 percent of the time. When the teacher did not praise on-task

_behavior, the children were on task about 50 percent of the time.) In

the feedback study (see Appendix 'B. 5), children made fewer errors on

their arithmetic worksheets when they were told how many errors they

made and graphed their performance. Since the research-concerning

reinforcement is extensive, it has received relatively little attention

in our research program.

A signal is a cue used 'during small group instruction to indicate

t the children are to respond in unison. In the "signal's studies

S

(se Appendix B. 6), teacher signals resulted in small'increases in the

ch ldren's attending and responding. (When the teacher used signals, the

chi dren attended about:55 percent of the time and responded about 80

p )cent-of the time. When the teacher did not use signals, the children

attended about 35 percent of the time and responded about 66 percent of

the time.) Because the effects from using signals were relatively small

and because data relating signals to academic responding is inconclusive,(
signals as a teaching technique is being emphasized less in our training.

Current research on academic p rformance in a small group teaching

A _ _

w
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situation ie comparing group respondineand individual responding. To

the extent that group responding enhances achievement and signals

increase group responding, training teachers to use signals will be a

worthwhile training activity-

Training teachers. Developing an empirically based teacher training

program requires knowledge about which curricula and which techniques
a

enhance children's learning. The outcome data on the Distar programs

and the teaching techniques research provide that necessary curricular

and technique knowledge. Unfortunately the research program on teaching

techniques has only recently demOnstrated the effectiveness of the

./
various techniques. -Since the teacher training research was dependent

/On these findings, the teacher training research is not as extensive

isthe research on teaching techniques.
.

To anvw.r our second question--whether inexperienCed teachers can

implement the techniques as well as experienced teachers --we observed

13 inexperienced Distar teachers twice weekly over a three-month period
, -

(see Appendix B. 7). We compared the inexperienced teachers' imple-

mentation as they received training--preservice, inservice, and in-

classroom--with our experienced teachers' implementation as measured

during the technique evaluation research.

In the corrections' studs cited earlier, the teacher corrected

approximately 90 percent of the child errors. The inexperienced

teachers were trained to correct about 60 percent of the child errors.

. t

Naive teachers can be trained to ask approximately seven questions

per minute in contrast to the experiiental teachers' rate of 12 per

minute. Finally, the observations indicated that teachers can be
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trained to use clear signals on approximately 75 percent of the,taske,

they present. .Although the training procedure used in this ob atipn
\'.\

f study was not evaualed, the staff felt that the sequence for training the

teachers simplified the training process and was more efficient lien-the
1

procedur4s previously used in Folldw Through.

The third question was whether preserviee and insIrvice training

were necess ry for teachers to adequately pace their presentations and

use signals ( ee Appendix B. 7). Using a-multiple bjOskine dedign
A

with three teac ers, appropriate signaling increased iv* percent to

i92 per-ent for one teacher, from 26 percent to 98 pettent for arothe

and from 29 percent to 46 percent for the third. Pating.(4destionp er

1minute) increased from 3.8 to 6.8 for one teacher, from 3.8 to 11.8= or

another,s and from 3.6 to 9.4 for the third.

.
.

.. f

Answering criticisms about Dieter. Some studies have been conIcted.

to evaluate criticisms about the use of Distar in Follow Through. One

criticism was that Distar w inappropriate for the higher pe?forming

children in Follow Through, classrooms. In oneatudy"(seppendix B. 8)

a classroom of high performing children who had received tim years of
9

Distar reading was evaluated in terms of achievement and aftitve. The

,
children scored almost two years above grade level in reading de measured

by the Stanford Achievement Test and the-questionnaire responses in-0

dicated that the children enjoyed the program, thought of themselves

as intelligent, and.had been stimulattd to pursue topics /ntroduced in

Distar during their fiee time. In a Second study (see,Appendix B. 9),

middle-ability first graders and high-ability second graders were taught

fractions by either the Distar arithmetic procedure or by a more
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inductive (practice only) approach. The first graders taught accOrding

to tne Distar procedures scored higher on two diff`erenttransfer tests--

one consisting of the same feaction skills, but with new examples, and

the other consisting of untaught fraction-skills. The Distar second

..

graders scored significantly higher on only the first transfer test.

The final two studies in this section investigated the criticism

that Distar involves nothing but rote learning--the children don't under-

stand and can't transfer ghat they learn to new problems. The first

study focused on the extent to which Distar arithmetic teaches

;unaerstanding'. Learning disabled first graders were randomly assigned

to Distar Arithmetic I instruction for one year or to a school district's

lab math program which stressed understanding and the use of manipulatives,

The Distar students not only learned more arithmetic Skills during the

year but, also did as well as the lab math children in solving story

problems that involved manipulatives, even though the Distar children

never received instruction in working story problems by using manipulatives.

The Distar children out performed the lab math children on story problems

that presented verally. The second study (see Appendix B. 10)

focused on how well children can transfer the decoding skills they learn in

early Distar Reading 1 tb words that they have never before encountered.

Preschoolers who were taught by a Distar approach correctly read 92

percent ofttn...t.ftt-r-volaii; preschoolers taught by a eight or whole-

word approach correctly read 28 percent of the transfer words.

Curriculum Design Procedures. Although the research in this area

is only indirectly related to Follow Through's purposes, the procedures

under investigation were used in designing the Distar curricula and may,

in part, explain the Engelmann-Becker Model's success. The programming

-h Yr.",
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procedures are discusSed in detail by Becker, Engelmann, and Thomas
6

in their book on cognitive learning. The research relates to
,

five programming procedures; -zel.ecting positive and negative concept

examples, modifying the examples to make them easier to learn,

sequencing the examples, providing practice, and teaching component

skills of complex operations before teaching the operation itself. The

following suggestions that relate to the procedures are;tentative and

generalizations are restricted to the context of the actual stuAies.

Positive and negative examples should be selected so-'13lat s udents

learn the essential' characteristics that define the concepts. When

the essential characteristic assumes a range.of values (e.g.,.the

concept red is defined by a range of color values), teachers should

select positive and negative example pairs at each end of the range and

some positive examples from within the range (see Appendix B. 11).

Only intended essential characteristics should appear in positille examples.

Characteristics that appear in all positive examples and are absent

from negative examples may be treated as essential by the student,

whether a teacher intends for them to be treated that way or not (see

Appendix B. 12). Teachers should be careful that the relevant char-

acteristics of the negative examples are not fewer or more obvious than

the intended essential characteristics of the positive examples; her -

wise a student may learn to respond to the presence of the negative

characteristic rather than to the presence of the positive characteristic

(see Appendix B. 13).

The procedures for modifying positive and negative examples are

intended to make the essential characteristic(s) of the concept mode

salient to the student. Students tend to learn a concept's essential
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cteriseic more quickly i the characteristic is altered to make

;
Another Procedure for inbreaging essential characteristic salty ding

an emphasizes such as a color, tends to quicken Arming when concept

is definedsby-a single essential characterilltic. When a concept is
,

,

defined by several essential characteristics, emphasizers7way slow child

acquisition (see Appendix B. 15).

The sequencing procedures are al o-intended to make essential

characteristics More salient to the Student. Vor concepts defined by

several essential characteristics, presenting positive and negative

example pairs that differ only in terms of a single essential character-

istic results in more,rapid acquisition than presenting example pairs

that differ in terms of several charact istics; also pair presentations

C.

r.

are more eff_ctive than successively presenting examples (see Appendix B. 16).

The third sequencing procedur is intended to increase characteristic

saliency by separating similar examples from each other in the order of

introduction. The separation allows'for students to discriminate

positive examples from negative examples that are more dissimilar. Later

themore similar examples would be introduced (see AppendiX B. 17).

The practice procedure, called cumulative introduction, can lead to

more rapid acquisition of a set of concepts. In cumulative introduction

positive examples are introduced one at a time and are repeatedly

presented until the students consistently identify each, example

introduled up to that point before new concept examples are introduced

(see Appendix B. 17).

2 3
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The final prOcedure is that, component skills of complex operations
(

I <

. .

/

, /
are taught before the operation itself is introduced. - For most,studentsI

/ I

.
.

I

this procedure results in higher transfer scores to new pro') ms,
!

when it is comparedWithlust to ching the operation witho t first

teaching the component skills (see Appendix B. 9 and Appendix B. 10).

Although the research simpoirt for the selection modification, sequencing,

limited and haspractice, and component skill teaching procedures

methodological flaws, it still indicates that the procedures used in V

designing the Distar curricnia havg some empirical support. Addition4

/v to
. // :-:

,

1.
I

studies with greater methodological rigor/ate needed to evaluate these and
1

other design procedures exemplified, in/Distar. A well-grounded empirical
, 1

...,-*( / I

base for the procedures would help account for direct instruction's 1

effectiveness _ad could be useful to other educators in designing

instructional programs.

O
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