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;‘ ‘. S e + The D1rect.Ins§ruction Model* . . ' .‘; :
: : N WesTey C. Becker “and Siepfried Engelmann ° e - A
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! . . p ) . : 4 =
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The,Direct Instruction Model empha51zes smali—group face—to—face 1nstruct on L

- Vo

N P
./,,\

by a~teacher using carefully sequenced daily lessons in Reading, Arithmetic, and 2:
\ ;! N Ty
Language. These programmed lessons were designed bty Engelmann using modern learn—

ing principles and advanced programming strategies (Becker, Engelmann, and Thomas,
. [y 2 N

197§b) and. are published by SHA under the trade name DISTAR &\To achieve efficient

: E g
e teachinp, the teacher needs only to concent ate on effective presentation techniques

!‘ L]
=

i . ° using the program materials . o \‘ o \\ ;
‘4 o . . . K

- In &his report we summarize the degree to ,which the Direct Instructioanollow

4

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

AN
>

taged students in E-B gponsored programs., For a fuller description of the mod 1
-‘\ -
and, the findings ro’er to rT‘echn:weg.l Report 76-1 and the references provided therein *

’”

. _— ,Asaumptions and Principles . .
A ¢ ~ N . \ . . ‘
The assumptions underlying the Engelmann-Becker Direct Instruction Model dré:

'

e f e

1. Allfchildren can be taught : S ‘ . ;

2. The earning of basic skills is essential to intelligent behavior and shOul?

/

be the.main focus of a compensatof§‘education program. .
| -

~

eI
TR .

3. The disadvantaged'must be taught-at a faster rate thah'typically:occurs if o

. X ) &L, . .

they are to ‘catch up with their middle-class peers.

L We believe the goal of teaching all disedvantaged children'basic skilis at a
! S \ \.’ . . ~ ‘ .

faster" rate can be accomplished by:

.

! Th;s summary is adapted from: Becke®, W. C..and Engelmsnn, S., Analysi$ of:
Achievement Data on Six Cohorts of Low Income Children from 20 School Districts in
the University of Oregon Direct Instruction Follow Through Model. 'Technical Report
No. T6-1, prepared for the Office of Education. Eugene, Oregon: University of .. .
Oregon, Follow Through Project, 1976. Program is funded by the U. S Office of
. Edueation, Washington, D.~L. 20202.

~
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1. The use of 1ns€‘uctional orograms de51gned to tLach the general case: When

i .
. \‘ , . -

the teachlng method can present only some examples ‘in a, set, and the child leerns,

v .o

T .
to do all members of the set,,a*general cas= has been taught and _an eff1c1ency 1n

*

\teaching achieved. Iu the E-B Model’, programs designed to dc Just that are -

N
< * N . . - e

provided'to the teacher. ’ . ) - B

- s ¢ v - . N ’
Co2. Increasing;the manpower in the classroom. PEOple are* the primary - tpolL of
3

instruction \ By addiug teacher aides more. 1nstruction can occur N 3 ' P

- » * .

Carefully structuring the daily pr;gram so that time is used to meet priority\

SR

. N

teachinp naeds. Everyone knows what to do an&’when to, do it. -

. ¢

< [l

P

\ . s

L. ‘Using direct,'small—group insfructidh. This is an eTficient’waf to‘individ—
uali?e~instfuetion for\the non-reader. ' . . - s ' i" ;
5. ysing positive aphroaches tp\get and'maintain,§tudent attentipn,kiefnforce’
gpod;reSpbnsesy and correct’miatakesu‘ ' R ) 7,: A

v
4 N f -
. o .

. . . . ' .

~ -
6. Using éare}u’ training and supervision to ensure that

'Drocedures hav

renor s of lessonjtaught to detect problems/while there is time to correct them.

Theaeldsmponent procedures have been used in designing s model program that
~° . . .
will teach basic skills, if it is followed. . . LT

Al .

1

Program Objectives

\ . .
appropriate skills and

bee rovided to the claésroom staff, )
Monitgfrn tudent progress. Wwith biweeklircriterion—referenced tests and

Xl

Nine DISTAR progrems are at the heart of the model.

// ' -
They serve to specify the

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

In DISTAR

PEading I and 11, the focus is first on decoding skills and then comprehen51on.

The children are 6aupht to say the sounds for letters and to sound out regul

words. °
Then irregular sound words and letter combinations -are adaed. ‘As story reading

skills are built, 'the concern moves more to comﬁrehension of what is read. In ,

Reading 111, the children are taught to read for new information and to use that

]
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new 1nformat}on. Most of .the stories have a science base to them which provides
t iyt . . ” . .. . ~ . .'; .. i . . ‘. ‘ V > -,
. rules-that’ can be used to svlve problems in astronomy, muscle function,. or
-t . . . . \ » e ’
P . N v e e a ’ » .

,c' measurement., Reading.III should’prépare'the student to use upper level textbooks.

MY . . . ) ~ " .
DISTAR Arithmetic I teaches basic addition and subtraction operations through

. - . Y
- P} v 3.

‘8 problem—solving approach Number-facts are memorized to speed up the process ‘and

Vo 4

to set- the gtage for more elaborate problems. In Arithmetlc LI, uhe students are ) :
;’; | , ‘ : . » . s, . LI ‘L
. introduced to multiplication and fractions. Addition ‘and sub ractlon are extended

o . . - .
to column opEratlons, and a variety of measurement concepts 1nv01ving time, money, .

length and welght are taught. The students are also taupht more number facts, ) ;

L34
y—

how to derive unknown facts from “known facts, and how to work storv problems. In' -
. \' / ‘\) - ' P
Arithmetl III the students are ta&g?t algebra, factorlng,'and division, andythe
L3 “\.’ . ‘ “.\A» L

” )

trad*tlonal operatlobs are e//end/du o0 . ‘ R

. / / ‘. ) /\'e .‘ . ) . ) ) ‘et
a ; EI%TAR Languaye I ard II° each 6bject ﬁages, object cl S, object properties , :

. . /,/ - I .

and relational te a\\Chlldren are taaght to make whole statements and to appro—

- s

priately-and logically descrlbe the world around them. Language I and II are ’
Vs .
basi ally comprehension prorxams, coupled with practice in language productlon.

Amon 4other,th1ngs the students learn to deal with cond1t10na11ty, causalg;y,

3
N .

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

also taught how to ask questions in order to find out about.soéething. Language III
. ’ Y

‘expands the.logical use of language (reasoning) and teaches basic grammatical ruies

- I

and structure. Many act1v1ties in Reading and Language arg alsc geared to buildlng :;
- ~ ot ‘

writing and spelling skills. . A .o

> _ I) - N \ . -

The major goal of the Direct Ingtruction Model is to give disadvantaged } ' Q&;

chiliren sufficient basic skills to compeie with their more advantaged=peers for
higher education and the opportunities available in our society. As an immediste °

- ‘ . t f
go=l, we have used criterion of grade level performance (50th percentile) on

major school achievement test batteries by the}end of third grade. We.are also .
& ' ~—

‘ v ) ’

——




,*v .. “concerned that children leern a%}s, etafts, soéial skills and vaers, and we
a 13 -

) . 5
encourape instfuction in the;ejéieas as suited to local cond1tions. We believe

e te ' 3

- , fi;mly that our procedures w1ll build pcs1t1ve att1tudes touard self based on ;é
3 personal competence and positive treatment by others. However a posltiye self—

. C 1o . . . .- .
" ) concept 1s viewed as a by product of ?ood teachlng rather than as a goal that can )
p ) A . /

be ach1eved in thgxabstract. e L. t - - -;q}
et S i .- "I o N LY l’fi
o~ . : - . Installing the Program ' .{l_j'
. N ’ . T e : e . Lo
.7 The Gontract S ’
7_——- - . . .
. .t : - : -,
h R As a sponsor we contract with a school district to establish and monitor a
P : i et To s

: ) érogram they have chosen. The contract, 1ncludes budgetary requizements for staff '

% . - .,

‘materials, and fac1lities,.Job specificamions for staff; training requirements,

monitoring*and évaluationtérocedures and dbthods for dealinp w1th contract v1o— ’ .

4 "+letions. Initially, we trusted school‘districts to adher uggiagreementa.‘ We did °
Lo ¢ L - « e

: . . - ) N Lo = ¢ —.
. + not insist on writf.n contracts. Problems occurred.mhen kegkézggonnel vere ohanged
T - ., ¢ . i \ o . . Lo,

. bithout the new persénnel being required to_keep the agreements mad> with the N \f

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

' ’ PN - -
. ! : LI v .\

is hiréd. to work in'the,program. } . S . -
k o, Traininé and Supervision ? ‘ ) .
-7 - P ‘ J . ey

The goal of tnaininy is to provide the teachers (and parent aides) th the
skills required to feach small groups within the model. Teachers learn how to

-

1 s~ ’

" ) proun the children to get the most out of every child, how to use signals to

.coordinate group responding, hew to present the DISTAR(tasks how to reinforce
4 ) )

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

-
-

. . . . .
accomplished by a one- or twe-week preservice workshop, c-ntinuing inservice ses-
Y o " . : )

. ‘ » 3 y
. sions of about two hours a week, and ¢lassroom gupervision. A number of detailed

-

procedura’l manuals have.been prepared for trainers and part1c1pants in training.

-

With & structured teachlng system, it is possible to specify the teaching skills
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N

' "

been helpful for inservice training.

'Y "( I
(Becker, Engelma n, & Thomas l975a, l975b)
* ]
« than 50-of our ai becoming ccrt1f1ed teachers

P

4

Monitoring

T

8

and/or to gulde 1nserv1ce training.

taking~turns playlng the students roles.

ties and of student progress on tests.

needed Tra1n1ng 1nvolves model*nq snd actual teach1ng practice with teachers

Teachers and aides leara by performing

§>>: do. . A v1deotape,11brary which illustrates how to teach key task5nin the nrogram has

College credit is glven for 1nservice courses

~

I

e

e former teachers from the local schools Every trainer

mentatlon. Managers spend most o their on—s1te t1me.1q the classrooms.
? N - .

are tra1ned to glve crlterlon—reference tests in ohe area every two weeks. These

)

under suoervis1on and galnlng feedback on their performances, Just as their students_

- "

Classroom _supe vision is, providea by consultants tra1ned by the. sponsor Mapy

Poue

.

- The menagers and superv1sors pr. v1de the first line of quallty control on

teacher performanca The next line cqmes from b1weekly reports of teachlng act1vi-

\

They also let the sponsor ‘know whether an

>

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

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

-

.

blweekly reports show absences as. well as where,each group is in Reading, Arlthmetlc,

\

and Language. The reports are used locally to regroup children, provide jorwtutorlng\

To monitor student progress, paraprofessionals |
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- provide a basis for corrective action at the time trouble occurs.

from 26 communitieo using the E-B Model. The communities include a cross-sectlon of

*

fall behind. Thus, the vrogram has built into it feedback loops at all levels to

: - The Children”Served by the'Prqject TN e }
,\‘. - \ |
The maim data descrlbed in this summary are based only on the Low Income students

' N

poor uAmerica——fﬁral end inner-city Blacks, rural Whites, Mexlcan-AmerLsans 1n

®

.ﬁ

Texas, Spanish-Amerlcanq in New Mexico, Native Americans in South Dskota and North

Carollna, and a varlety of ethnically mixed communlties. Approx1mate1y 8,000 Low

. Income students are in the program at one t1me. The datd- tgfbe presented cover ’

student° who entered the propram between 1968 and 1973. W have Anta on 5,922

kindergarten-startlng children and 2, 565 1irst-grade starti g ch‘ldren in our main-

analysesf Students are included in thls analysis if they meet the 0?0 poverty
Lo { -4
guideéline (called Low Income in this report), if they started the program at its

~

»

earliest grade ler u, and if tests are available‘at more than one point'in time. B 3'§

/
The data include students who may have left the progrem before complet}ng it.

“ \ ) -
_ For Wide Range Reading, the sample sizes are: “ !

i

Pre-K Post-K Rost—lst Post+2nd Post-3rd - - .

Eﬂ&!‘_‘tiﬂ: R . . * . . ”;“

i . 2,435 5,180 4,810 3,300- 1,988 -
Pre-lst Post-lst Post-gnd Post-3rd .

. 1st-Starting: .o . L oo )
‘ ; : 2,412 5,160 4,665 3,629 o s

)

ThlS data’ base provides a maximun sample size for measurement of program
impact. To check for biases in the outcomes because of changes in students over
grades' (attrition), we have also analyzed year—tonear‘gaans on the same students, °
and full-tern pre-to-post gains (k-3 or 1-3) on tne same students. “These analyses
do not materially change any conclusions except to. meke the actual gains about two-
tenths. of a grade level higher than those reported here. When the excluded non-Low _ *°
Income chlldren are added to the analysis (20% of our children), there is another -

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

perform a year lower on the average. This would be expected if the progiam is \5
important. x
. . .
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The sample ot 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.

’ 4

The entry level testing is low because the first cohort was not pretested gt all,
and less than half of the next three-cohorts were pretested. Examinstion of the

,sites with and without pretesting shows no detectable pattern that could_introduce

bias. “urthermore ‘a comparison of the partial data for cohorts 2,3, and h with

- sn

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

o

The Tests

»~.

a \ -

.scores.
P -
A

%
-

¥

Three testé:were used. The Wide Range Achievement Test (WRAT)} provides

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

a

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

She e

U

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

the test and lover reliability (. 72—— 80), b1t prov1des\a gross measure of compu-

\ 0

The Spelling test has reasgnable reliability and (.83) content

*The Metropolitan Achievement Test | (MAT) provides measures of Reading

-

tationsgl skills.

-
L

-validity.

(comprehen51on and word knowledge), Math (computation, cohcepts, and problem

-

solv1ng) Spelling, Lenguage (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 Slossoa Intelligence Test

(SIT)'is & 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 tb measure some of the more general program goals tied

~

Y AN

to the logical use of language and reasoning skills.

-~

Tse 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

LU

!

&
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-the Universaity of Orepon field staff by local teachers and aides. Careful tr.in-

fng for nnd monitoring of testing vas followed.-.

%

. ® The Results ‘

Norm-Referenced Gains ) .

A major poal of the Direct Instruction llodel 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

st&rting the program in kinderéarten.* On the WRﬁT substantial gains_against‘%he

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

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

t

(decoding) is ohg-and-three-fourths stendard deviation Tnits. The Low Income

: \

students are close to a étandard deviation above the norm on these important reading
i .

S

. | . .
skills at the end of third grade. On WRAT Arithmetic¢ and Spelling, large norm-,

referenced gains . e demonst:ated and the students sre functioning at the natioﬁal
« = \ LR
norm median.

)
3 -

We have no preiest for the Metropolitan Achievement Test measures. However,
on the basis of the WRAT data we wouldfgstimate'entry performance levels to be no
higher than the 25th percentile and so we have used a Jagged baseline to illustrate,

_this §iogability in Teble 1. The end of third grade performances show the Low Income
. \ . A
E-B étud;;%F to be at or near the national norm on all measures. They fall a little

-

#For the data in Table 1, statistics were computed with standard scores from
tables provided by the test publishers. The mean standard scores were then converted
to percentiles using 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
surve, each horizontal line represents an increase of one-quarter standard deviation.
Hovwever, the lines are labelled according to their percentile values. This provides
the ease of interpretation of percentiles, as well as showing the magnitude cof effects

in standard score units. A one-fourth standard deviation gain is edgcationally
important.
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TABLE 1. Morm-Réferenced Gains on the Wide Range (Pre-K to.Post3) .
* and Post-3 Performance on: the Metropolitan for K - Starting, i
Low Income, E-B Model Follow Through Students. ,
' WIDE RANGE METROPOLITAN |
, fotal Tota! .
Reading ‘ Anthmetic | Spelling Reaging-Math Spelling Lapguapy
i
p !
- 8 . : \
3 i
- g 77 ] | - .
Z e — |
T ~PROJECT GOAL: .
: 1 8 993 ( National Norm Median ———— \
' 5 > \ .
A . N o .
R . "*1 /7 ‘ Vo
g 40 T “ - T
g A B # !
e - - . i
‘ § nt— . |
3 1 . ¢ {He Pretests ) -
1A i I
. .-
n - -
’ 71— , S B ”
4 ‘ ————————t ' &7 I )
Pre K Post 3“’1! K Poél 3’ Pre x Past 3 Past 3]Post 3 Post 31Pest 3
Nember of Chilgres 2435 1988 2616 1983 1 2520 13N 1853 lw4!su{§wu
Percenttes 8 B3 13 841 54 0t 52148 %0
Y . Ly
e o e, 59 WS g6 W2{ 195 897 se0 | M1 {628 699
Standard Oevalion o S5 162 209|158 86 204 18 03¢ s wij 32
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short of the norm (LOth percentile) only on MAY Total Reading-~-a meas&}e of reeding

comprehension.

Improvements over Cohorts
[
In XK-starting sites the data for cohorts 2 to £ show progressive improvements

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

1
‘ﬂ
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of ihe improvement is on the order of one-half standard deviation. The major

-~ LY
.

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

Tt took some kindergarten teachers time to take seriousiy the task of teaching

t

_achdemic skills to five-year-clds.

The data from lst-starting sites show a narrowing of the gap with national :

» -~ EIEN

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

%

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

/.

a 51gn1fitant advantage in a compensatory catch-up program of having one more year

'

to teach when that time is used efficiently.

° Controlled Within—Proiect Comparisons

i
In 1970 we started the Cherokee, North Carolina program s1multaneous1y in

’ s
s f

L5 H >

kindergarten, ;1rst grade, and second grade. This provided a bas1s for comparing

the~nerformance of the children who had progressively more of the model Sincé

Iy
.

. 1970 ve have aISo collected data on three additional cohorts, thesé data pérmit ‘a further

N

» .":}‘ N,
assessment of the progres31ve effects of better 1mp1ementation (two of these cohorts ‘

1Y

* have not yed finisned third grade) . T - o

4

The Cherokee project is located in +he BIA school 1n the town of éherokee.
Vihis is the,onlv_school on the reservation. With a constancy 1n student population,
and staffing, the study provides a rather'clear-cut indication of program impact.
"The results from this analysis at the end of thir&\gzgge are given in Table 2}_1
%or each measure, Table 2 shows a progressive improvement with increased years of
tne.program or longer implementation of the program. The magnitude of the improve-
ments from é&;ly groups to later groups are in most casesﬂmore than one-half |

standard deviation. Only one of eight comparisons is not significant.
In six other sites, we started.programs simuitaneously in kindergarten and
first gradz. On nearly every compar1son\\those starting in kindergarten performed

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

lts ) l 'l .
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R ﬁhdg between K;starting and lst;stgfting sites, but the within-site comparisons

xi | g ‘ /

. Table 2 -

2 ‘ -
\ End'qkaEird Grade Percentiles for Cherokee Groups
\_ Heving 2, 3,~and 4 Years of the E-B Follow Through Model

- .

) ~ i
N Two Years Three Years Four Year;l Four Years

. 2
_»w‘RA'r‘N 99 T 103 . - .85 ’
‘Reading L5th 9th 79th .~ 8ith )
Arithmetic -  3bth T LSth 55th 58th

Ceve MATN -~ . 109 102 .-, 83 ’

PR - — N - * . !Z;},\
Total Réading - 36th L7th - 52nd : Fpg
[ . Lo ¢ A

- Total "Math .- . WTth ~  65th £8th—
Language . - ,*//; hoth’ " 6Tth 6Tth
. ] r (,’ . . A
. Spelling L “36tn h2nd  » —h9th
N Tests comparing mean standard scores for two- and four-year
groups, and ‘threé~ and four-year. groups, were gsignificant-at the
- .05 level or befter in each case extept the three- and four-year . R
— \;‘

comparison for WRAT Reading. .

T

magn;tu@e of.the advanfagé évergges, one-half standard deviation, or .6 to .8

-

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

N 3

« B r

show an.effect twicé as large. Because of regional variatioﬁs in populations and
o -
school procedures between K-sites and 1lst-sites, thesé within-site comparisons

pnbbably more truly reflect the potential gains of academic instruction during

H

kin@ergartéﬁ for Low Income children.
. . .

Fifth and Sixth Grade Follow-Upb ‘

4

Approximately 700 E-B Follow Throﬁgh fifth and sixth graders and TOO 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-

L .
politan’Achievement Test (Intermeciate Level), were given in most cagez., The

comparisgg groups were from schools having students with similar backgrounds.
N — ’

-,
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However, vWith samples of 35 to 100 students, variations in important background s

s e . N .
1 . s : s »
characieristics are to be expected. For this reason covariance analysis was used

N
v

t

- ‘ ¢ 3 y . . N
to adjust _mean differences on ontdome measures for differences in student sex,

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

e

ethnic groupéstatus. \Four comﬁarisoqs were made for most sites on the WRAT '

Y
\

(ﬁeé@ing and Arithmetic usihgtﬁoth levels of the tgst) and ten comparisons were
Jigde on thé MAT (Word Kncvledée, Reéging, Total Reading, Lenguage, Spelling, Mathvﬁ“
Computahié#,'Math Conceﬁts, Math Problem Solving, fotal Math, and Science). The
results showed 53 significant dif}erences out of a possible 149 at the .05 level
using a one-~tailed tést, }Of the 52 significant differences, 50Pfa"6fed Follow,
Through,and 3 favored the non-Fqllgq_Thfouéh groups. Qhere sigﬁificant effects‘a;e

found, tﬁair magnitude avérages ébout one-half standard devi&éibn. WRAT Reading . —

measures showed significant differences in favor of'Follow Through in 1k of the 20

comparisons.. MAT - .ding measures showed 11 out of 39 significant compéiiﬁons in
ve - - - e

o

fé&or of Follow Through. WRAT Arithmetic showed significant compdnisons ﬁavorinéf;
Follow Through in L of the 20 measures. MAT Math favéred‘Follow Through siznifiéhntly -

for .12 of L0 comparisons. Stience showed 3 significant differenceé\out of 10,

. AY

Eanguége 2 out of 10, Spelling & out‘of 10. One negative ﬁ}nding{wag féund for
' WRAT Level 1 Arithmetic. The other two negative findings were on MAT Spelling.
Spelling was not ? strong point éf the program in the early years.

'Dverq%l, the results are strongly supportive of an effect'of the model which .
‘is persiéting (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 nqte that these results were achieved largely with children from lst-startiné
sites. Children from K-starting sites should do better.

-

?he level of student performance in the'years after Follow Through are in many

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

‘\.—.r\

,
¥
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fo fifth, or third to sii%h grade.

Losses were especiall& great in hntn (abbut

three-fourths of, & standard dev1at10n 50th to 23rd per"entlle)

and the reading

comprehen81on (about one-fourth _standard deviation, 35th to 25th percentlle)

Eﬂpdlng decodlng skills were maintained, and apparently some schools taught

. /

spel llng effectively in the 1nterven1ng years There is a clear implication that

compensatory Programs cannot be expected to malntaln palns aftcr ‘the programs are

< WMy

) stopped unless all scucnls are prenared to provide effectlve teachlng for every

DTS
3

ey

-y
= ”
: X
b

P

.

’qhild in every grade. This is certa&nly not the case today.

ALhievement of Students with Low 'I0's

T

gl B v

One of our concerns is the development of procedures for teaé“ing the hard—to—

- Id e

A larpe proup of such children can be def1ned by thelr lov IQ's.
A /
We haVe»examlned the academic geins for our studentS‘w1th IQ scores below 80

,teach s»udent
. \.»

Figure 1 shows comparisons for WRAT Readlng gains for EQW—IQ children and for All

of our Follow Thr..gh children. The data show. that Loy-IQ chil@ren (mean IQ = 73~
‘at pretest) gain more than a vear on WRAT Reading for weach year of instruction..

On the average the gain i3 approximately 1.2 grade levels each year whlle the
gain for‘the A) broup averages. 1.35 grade lev=zls eacnlyear:\\Galns in WRAT Arith-

metic produce very similar results. The average gain for K-starting, Low-I0

students is .95 grade equivalents, whilé, the All Group‘averages 1.00. For lst-

starting children, the average gain for the Low-IQ group is 1.0t prade equivalents

and the All Group is 1.07.% ‘.
An examination of the number of lessons taught each &ear to the various groups
shows that Low-IQ children are taught 30 fewer DISTAR iessons (160 is averare) in
1 R j

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

;

-

£

. {
AN I

*Examlnatlon of the gains in standard score units does not change the

1mplicatlons of the data.
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Figure 1 Readin gains of low IQ disadvantaged children (Shaded area °
, _ -‘indicates gain for the time period shown to the left of each chart. Yy
Low IQ - 1Q og 80 or less in Engelmann-Becker Follow‘ begGgh,.Prograp.
All =_&%} children in Engelmann-Becker Follow Through Program. -
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-~ *legs than 15 lessons (or 9% fewer lessons). The data imply that Low-IQ children

-

. . K 1 4 . -
A ¢éan be' taught a lob more than is commonly aszumed.

) [N
- 3

The children also ﬁhowed 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 lst-starting

-— AN .y

» Jfgroups. Discounting stawistical regression effecf,*_the Low-1Q groups are esti-

' . N ~ wn
iated to have gained between 8 and 14 points on the average. .
= s . . ' , -~ .‘,
. ; Coow S .
0 . 4 ' .
. . be
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2 ‘ iz I
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*The true score mean on pretest was estimated by using this formula x = x ®r

where x‘ is the meen of the Low-IQ group in deviation units, and rxx is the rellabilx%y
Lcoefficient (.92).
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ggnclusioqg A
1. The evidenck shows that the model “has been effective.in building baTEiv

QE}lls'and intelligince for a wide variety of disadvantaged students. On all \

measﬁres eﬁ; iow Income‘sé?deets are.a{kpr nea{ natieqél norms by the eﬁd.of third -.
_grade. / ‘ ) 5 - z e A ‘ '
2; fhe ev{dence shows that the effects we hdie produeed are educationhllf :‘
51gn1f1cant 1n size and can eélil be deteeted tquand three years later. These )
significant follow-up flndlnp\ have been ;hown larpely w1th childre;ahav1np the B

.benefit of only three years of the E-B program (1st—star§1ng) K—sfartlng students, -

ey ~ 1 ]
may do better. The 51znificani fifth and sixth 5rade effects are found in' spite of

»

losses agalnst the. norms after leaving third grade. . .

- /"j -
° N ¢

3. The evidence stronrly supports the value of beglnning,systematlc instruc}

. tion in ba51c skills QQE’y There %s.abigzeable measurable benefit from Direct
Instruction in kindergarten. 'Conerary ﬁo\wﬁat has been ettributedafo o@r proéram .
by our critics, th?s has not been he{mful to children.‘ The National Evaluation . _
‘megsures of self-esteem (Coopersmith)  and of parené and teacher att&tuées (inter- .

views) for those in our model show that our teaching approach produces very pbsitive
. > : et
attitudes as well as ecademic,éains. , Our students are enthusiastic younssters who I l.

ehJoy 1eap;ing and enjoylbecoming competent. — fn}
| . The evidence demonstrates that the Direct Instruction Model is clearly
; effec@ive yi@h Low-IQ children. This is the group whici has failed the‘most in-
| the past. . ’ ’ . .

. . v, R
improggments, have led to 3

'

. The evidence shows systematic improvement for su§:essive K-starting groups.
. Better imﬁlementation of the program, as well as progr
better outcomes. Not yet seen in the data are the additional benefits likely to

N ¥

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

a in the last .two years.

3
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Eurther support for.these conclusiéns is provided by Rosénshine (1976). In ¢

'his review 6f research on elassroom instruction,;gosenshine concludes that "in the-
» / .
cprrent research findirys on time, content cOVered work proupings

Ay

teaCher questions,.

‘

stadent responses, and adult feedback \one\Seéé a general convergence of results on
p .
@
whgt might be labeled the direct instruction model (sometimes called a structured ; )

Rosenshiné draws on the'research of Stallings and dekowitz.(197h);

approach) "
®
Soar (1973) and ‘Brophy and Evertson (3297h) in drawing hi% conclusions.

-
o

components of -the direct instruction mode), described earlier in this report. are

J

Where the '

. .

present s positive gains in Reading and Hath are found

V,
A

«

. - 7 Discussion L
" . , —— T

Two points in the data are expecially in need of dlscu5510n.

Why are we ab]e:

£ d

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

losses,against the norms occur from grades three to five ‘or three to six? The

answers- to these questions are related.

- It is ouwr conviction, based on a variety of eVidence that a good proportior.

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

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

2
-

lower on' such tests. .

To a large extent, schools fail to systematically build basic

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

\grades\(and includes only about 1500 words according to Chall) "‘and then suddenly
. . . :
shifts to a unrestricted adult vocabulary of about 15,000 words (Thorndike-Lorge

'estimagi).. This- sudden shift is reflected in the performance of our students on the

A . .
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

of

school.x Txis same vocabulary is also present in most fourth grade ?extbooks. It . '
P

is not sur ;ising that children of poverty are likely to flounder @t this time, or

3 x

%

- ) a8




that our students should show losses betweﬁgpthe end of th1r

_xviii,

d grade and s1xth grade

~

-2

The Tow. Income students do not get the home

when there i's no Follow Throygh.

»

r-d

instruction in Language that mfddie éiéss children get. :

v

,"4:
at thls level
. S

’

P

"&

o

\ If thls analyS1s is correct, the 1mp11cag§ ons are°

hY

-

.

A

FX

-

12
proprams are not adequate (do not teach) for: the 1nstructlon of Low Income(students

s

‘

. The 1osses in Arithﬁétic between third and sixtn grade: simply imply that school

1.. Beg1n basic skill instruction no later than kinderyarten for all educatmonally

dlsadvantaged chlldren

2

.

a gradual expandinp of the adnissible bas*c vocabulary

*

. competency up to the home or chence. .

3.

minimal adult competencles are met. RN

v
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THE MODEL, ITS GOALS, AND THE TESYS . , e

v -

. - 1
Follow Through was initiated when. it appeared that gaing made in L, .

~ —

some effective Head Start programs were being vashed out in the early

s N . N

school grades. Originally planned as- an operational program, it 'was . .11
L % N . LI
converted to a p:anned ° variation experiment when the initial funding Ce -

2= , e o R .

level was cut from $120 million to $lS mi‘lion. While authorizedvunder -3

- ..
- h . -
. -

‘the Economic Opportunity Act, the program was’administered by, the Oﬁfice

" of Education from the .start. A pilot program ‘was started in l967 68 in

NI

o

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

works'was'made, and "program sponsors were sought. Each Follow Thrcugh ' ;‘ : é
community was asked to select from a set of predeveloped approaches the s R l;

" one they would like.to work\with. | ' e ‘ o ‘ é.ﬁ
The initialzgroup of potential sponsors included Glen’Nimnicht, ? f

David Weikart, Ira Gordon, Leonard Sealey, arie Hughes, Don Bushell,

Larry Gotkin, and Siegfried Engelmann, Consideration was given to »“ :

the possibility of combining some sponsors into consortia. For example,"

the University of 0regon Direct Instruction Model, the University of \ : # ‘.“

' Pittsburg Individualized Early Learning Model, -and the University of ) y;ﬁ
KanSas Behavioral Analysis Model all relied on modern behaviorism for ' :

‘basic principles. However, the differences between approaches were -

.considerable. Pittsburgh and Oregon were developing their own materials.

Y

One used individualized instruction and the other small-group instruction

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

Thus,—the idea of consortia was abandoned.

22 . ' |
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. Page 2

A Y

After preliminary ‘discussions, 18-spd§§oring groups were invited to

présent'proposals ;; Follow Through communities for considergfion. For-
mally sponsorgd pnoérémg were begun in the summer of 1969. Eventually,
" 165 school districts and 22 sponsors came to be 1nv;1ved.1 .
"By 1970, we at Oregon we;e working with 20 school districts,

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

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

’

has been added to the study each year since 1968. In a given year, more

than 9,030 students are in the Oreéon'spoﬁéored program.

.The Follow Through\Guidelines call for a program of comp;ehensive

* ’ e RN
. ; .

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

community involvement, and- an educational program. Sponsors’ could be 4
tesponsible for any or al; of these services. In most cases, ﬁbwevéf, .

the. communities assumed responsibility for health and nutg%tibn programs.
. Y . ‘ »
The focus in what follows iy on the system built to install and operate

the educational program. - . -

v
st
N

BRIEF DESCRIPTION OF UNIVERSITY OF ODREGON |

Direct Instruction.l{odel2 '

-

Engelmann defined the basic problem faced in teaching disadvantaged

_ : - A
children as one of devising a system to get more teaching going in the
classroom. ‘Only if disadvantaged chiléren were taught more could they

learn more.

Our Follow Through ipstructional system was developed having these
. , . 7

components:

L3

s Iy

1. Increased manpower in the .classroom.
2. Structured ‘daily routine.

3. Daily prograrmmed lessons.

4. An efficient teaching method.

5. Continuing training.

. 6. Moniroring of progress of the children and the skills of the teachers.

R . 2J




T ey

Y4 /
in our Follow Through ¢lassrooms are the DISTAID progeams (Reading,

] Page 3

1. Increased manpower in the classroon. When children cannot read,
. . - i .

) i
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

s

instructionat a faster than average rate,.more than one teacher is required:
. . . . 12 -
-
for 25 to 30 fhildren. Because of cost considerations, two' teacher \
3

\

aides were used. For the méét 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 poéition to facilitate their children's learningﬂ

- A

at home.

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

hY N\ §

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

H N ’
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 ﬁhree

' . . X
"teachers' are each working in booths (for sound control) with groups’

of four to seven children. The teachers and aides become specialists ’ %i
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 aad other activities when the children

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

T

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

minates of instructiod is followed by ﬁhirty minutes of self-directed
: / .

/
practice in workbooks. . /
i

!
!

3. Programmed lessons. The instructional programs that are used

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

particularly with respect to teaching the general case.




Page 4

: 4, An-efficient teaching method. The DISTAR programs are just ,
K " S * -
* v

« words on papef. In order Po teach these skills, the teachers and Zéaes

.

nust understand the concepts and operations they are teaching and must

s

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

of the children and_organizatian of the teaching materials sq that both

S LI N

the children and the teacher are ready to work when they sic down a’
- an instructional group.- Beyond that, the teacher needs to know how to

teach a task-—any task.

Pr——

The skills %pvolve& consist of knowing how to present the dé@on-

’

f
i . strations t~ the children; how to. use attention signals to get the i é

o
-

childfeh to respond together (or individually) on cue; how to pace each
‘taskiappropriﬁtely, quickly enough to hold attention, yet going‘slowly
zl ivbenixequirqd'to give the children "timé to think'; how to use
v . — Lt

fginfércers effectively to strengthen correct responding; and how to’

correct ﬁis;akes in a way which permits all children to learn each 1 -
.. ‘task (criterion teaching). ) ' \
T _ 5. Training and supervision. The goal of training is to provide

~
»

_tﬁé'téécher with the skills outlined above. This is accomplished in a _one
:‘J’> : iad )
".or twq—week preservice workshop, continuing inservice sessions of about

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

detailed procedural manuals have been prepared for‘tréiners and participants

s Al

n training. The key is to know what the teachers should be able to do,

.and to devise pfocedures to teach the required skills. It should e - ;

“\ B - » ‘ .
(.recagnized that precision in specifying and training essential teaching

skills is only possible within a structured teaching system.

*

- - : *
» :
. 20 .




\ Page 5
Classroom supervision 1s provided by conéultants traiuet by the
sponsor. Many of these are former teachers from the local site. There
is\a?proximately one loc;1 supervisor for every two hundred¢ children in
the program. ;;* )

6. Monitoring. The management of the progress of-maﬂh'than 9,000

.

children in 20 locations around the country reguires a éare%tlly designed

monitoring system. . .

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

M + . - ~

new&Ekill,qs it 1c tauéht. To monitor child progress indeperdently of

Y N
the teacher, continuous progress tests {criterion referenced) are given

- -

in each area each six weeks by paraprbfessioﬁals at the Follow Through

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

[

on four-copy »BM forms, (ﬁiEhAnames and numbers preprinted by group).

-
A

These biweekly feports aiso show absences for‘the two-week period and

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

the teacﬁer, the supervisor, the‘Folloh Through Director, and our data
e &

analysié‘center.' The reports can be used loeally to directly regroup

‘ a

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

alsolprovide 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

“ s
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 keepy,track

,of scl.ool calendars and absences so that it is possible to Sése b
/

pfojections for each site on local conditions that affect teaching days

available. ) L

L " 20
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PARTICIPATING FOLLOW, THROUGH PROJECTS

This report covers data collected in the school. years 1968-69 to
. . -« ol .
1974-75 in 20 Follow Through Projects sponsored by the University of

Oregon, Direct Instruction Model. The sites, entry 1evels and ‘years
covered by this report are shown in Table 1.l., ' o

/ | \ Table 1.1

Sites by Years and Entry Level*

3ites . . - - School Yea;s ~ :

IR S 68-69 | 60-70 | 70-71 [ 71-72] 72-73 | 7314 [74-75 N

: - grooﬁiyg;'uy. PSI37 K | K K K K K K ] E

Cherckee, N&. | : K-1. | K K | X K - E

, :bhicago, IL (Ogéén) * - ) K ) kh" “-kﬂn 'K (:iiéztiig L -g

bayton, OH T 11 |1 1| 1 1 |1 ;

IDimmite, TX ' N I T B 1 1 3:65332 out, ?

E. Las Vegas, NM 1 | 1 1 1, ] 1 P IR Ca

{E. St. Louis; IL 1 1 | k-1 | «x K K K . :f

Flint, .MI ‘ K K K K K K ?

Flippin, AR " K-1 K | K| K K K .3

1Grand Rapids, MI K K K K |NS Agreement |Dropped :
Providence, RI K-1 K K K - K K

‘|Racine, WI K-1 K |« K K K X f

Rosebud Tribe, SD 1 K K K K | x K 1

-

. Smithville, TN 1 1 1 1 1 1 1 ?

Todd County, SD \ 1 K K K K K K - ;

) Tupelo, MS 1 1 1 |1 1 1 1 g

Uvalde, TX I B | 1 1 1 1 1 "

Washington, DC K K K K K K K 7

W. Iron County, MI K ‘K K K K K ‘ K 3

o Williamsburg County| . | 1 1 1 1 1 1 :

XK = K~-Starting, 1 = )st-Stdrting
, . . Y



OBJECTIVES OF THE EVALUATION

.

; e _The evaluation was designed: a2

A

€

{ . . 1. To demonstrate that economically disadvantaged children can be

e <. taught.so that they will show a rate of progress typical for national noria
groups In reading and math for grades K to 3. (Prioricy: high),

} 2. To demonstrate that ec;nomfcally disadvantaged cnildren can be i i

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

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

*

; (Pg;ority: middle) ) - . E
- ;%%ﬂ_To demonstrate thal low IQ children (80 and below) from '

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

k]

"\ year. (Priority: high)

4. To setermine i1f any found gains can be shown to persist at R

irades 5 and 6.

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

. T how the posooble relation: of process and oulcome measires,

,Designs

~

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

1, 2, and 3.

Control-groups designs are used for objectives i, 2, 4, and 7,

rxperimeatal sprroaches are used for oblectlive .




T

P ‘ Measures

-

1. Wide Ranée Achievement Test (WRAT)

¥ €,
(a) Reading (decoding words) (R):
) - (b) Arithmetic (A) .
. (¢) Spelling (S) : :

2. Metropolitan Achievement Test (Mﬁ?) ’
(a) Primary I,

(1) Word Knowledge (WK)
(2) Word Analysis (WA)
(3) "Reading ‘(R)

Do ’ (4) Total Reading (TR)
A ) (5).. Total Math (TM)

\J

) Primary II.
(1) Word Knowledge (WK)
- . - (2) Word Analysis (WA)
7. (3) Reading (R)
(4) Total Reading (TR) N
{(5) spelling (S)
(6) Language (L)
(7) Math Computation (MCom)
(8). Math Concepts (MCon)
(9) Math Problem Solving (MPS)
(10) Total Math (TM)
(c) Elementary (Same scores as Primary II less Word Analysis.)
(d) Intermediate (Samé 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.

S

2J
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ST RELATION OF OBJECTIVES TO MEASURES
T In National In Site Appropriatenmess e
- Objective Measures  Evaluation ‘Evaluations of Measure g
?K ‘ _ i h (5-very appropriate =
i \ 1. 'Norm R?ferenced Gains: - . 1-barely suited) :
A _ (a) Reading WRAT-Reading * (was) Yes . 5 (decoding)
e ’ . v MAT-WK, WA, Yes Yes 4-levels 1, 2 L
\ R R, TR 3-level 3 (Comprehension)
\ ¥ > .
i (b) Math WRAT-Hath (was) Yes 4-levels 1, 3
\ . ) : . ~ 2-level 2 .
A\ N MAT-HCOM’ - - . >
\ : MCon, MPS, TM Yes Yes © 4-levels 1, 2, 3 :
\ " (c) Supplemental ‘ A
\ Measures WRAT-Spelling No No .3 -
: MAT-Spelling Yes Yes 3
%f' MAT-Language = Yes - Yes 5
2. IQ Gains: SIT - . Mo Yes 4
3. Instruction of Low . - . ) {\
IQ Students:
(a) Reading WRAT-Feading (was) Yes 5
MAT-Reading Yes Yes 3
(b) Math WRAT-Math (was) Yes 4-levels 1, 3
- .7 2-level 2
T - MAT-Math Yes Yes &
T A .
. Do /
© 4, Fifth'and Sixth
"Grade Study:
(a) Reading WRAT=Reading 5 (decoding)
MAT-Reading ‘ 4 (comprehension) g
(b) Math" WRAT~Math !

[
4 |

MAT-Math . 4 { G
f

(c) Supplemental

Measures MAT-Science. 4 |
N MAT-Language 3 .
. MAT-Spelling 3 :
5. Effects of Head Start '
(Planned Variation): ,
s (a) Reading WRAT-Reading 5 (decoding)

( . MAT-Reading 4 (comprehension)




L

o et 2

6.

Objective

{b) Haﬁﬁx\\\\\\\\\\\
. {
(¢) Supplemental j

Measures

Relations of Process
and Outcome: .

Experimental ~
Studies

-

N

@

.¢ :w .csg;‘l}«:.f‘?;(; 7'7; N ..‘
~ »*  _Page 10

In\National In Site Appropriiteness °
Measures Evaluation Evaluations of Measure ‘
WRAT-Math <1k 4 )
e < A
- DY ROREN
. MAT-Math " ~. 4
SIT-IQ gain 4
MAT-Spelling 3
o ’ .‘ ) v
Student Rate )
and Accuracy No - No ?
Time on Task No No N {
No No ?

Amount Mastered

RELIABILITY OF STANDARDIZED ﬁEASURES

"Wide Range Achievement Test (WRAT)

~

From the test msnual:

Age Group N
5. 200
6 200
7 200
8 200 °
9 200
10 200

Split-half Reliability Level I
Reading Arithmetic Spelling
.981 .966 - 971
<,936 .959 .963
.993 .962 9717
.991 .948 .978
.989 942 977
.990 .948 .981

PEEN
A
b~
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fﬁese are érobably gomewhat infléged because of, the ten-second time v
ilimit per item or becédse of the time limits’ﬁn test sections. Howevérf.
the time limits are very gene;ous.and SRI alpha coefficients on a com-,
.ﬁination«pf reading a;d.math items ranged from,.93 to .97 for various
s;ﬁplgs,3 . . o
7 The ABT report on Follow Through data for 1969-1972 givés irternal
JSQnsist;ncy coefficients for partial WRAT tests for a random samplé of
~ thfFollow Thr?uéh test pop;latién (N = 6401) as followsih

"~  Pre=K Testing Post-K Teséing .

Reading 91 ' .92
Arithmetic .63 ¢ 12 ki
"Spelling . .83 X .83

How much these estimates ;re reduced bf the shorter tests.used is not
known. However, the data are close to what we have found for similar
- groups on the full tests.
‘0ur analysis of a sample of 50 records for students pretested in

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

1972 showed the foilowing 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

|
N \
as used in our program are partly attributable to its lack of sensitivity
-
|

to what we teach. This reduces the range of scores, particularly at level II.
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v

Slosson Inéelligence Test (SIT)

- \}‘..‘
The test manual stdtes that test-retest reliability is estimated to

4 - iy 5 : \»
be .92 for a population with standard deviation of 15.

Metropolitan Achievement Test (MAT)
The test manuals report the: following alpha reliabilities:
Scales . B " Test Level

. . Primary 1 Primary II Elementary Intermediate

Word Knowledge .88 .93 94 (L94)% .92
Word Analysis .90 .90 - ’ T
Reading - ' .95 . .93 .92 (.88)

‘Total Reading _ .96 .96- .96

Spelling: , . .94 .96 (.97)
Language @ , - .93 (.89)

Math :Computation ) .86 ~88 .(.89)

Math Concepts .85 .90 *(.89)

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

Total Math .95 . .96 :

Science - —

*From ABT Report, Vol. III5

-

VALIDITY INFORMATION ON STANDARDIZED MEASURES

Wide Range Achievement Test (WRAT)

Interpretability of Grade Norm Scores. Horst et g1.6 have

indicated that grade equivalent scores for most norm-referenced tests
are difficult to intérpreq because kids at different grade levels

do not take the same test, and in relation to standard’ scores, éhe
amodqt of ;éarning represented by a grade-norm change ;f oné 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

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

5.0 to 9.0.




ER )

-] ’ - >

‘: 1n‘graa¢—equivalept units increases from 1.00 to 2.25 grades. Thid'

., Page 13 -

.‘ ~ cl
The first criticism is not appropriaté to WRAT Reading sc res,
“ %ﬁ - - .

3

_éincg;ali students from age 5 to 12 take the same test. However, there
18 a’progressive change in the relation of gtandard scores to -grade- .

.equivalents. In p:égreasing'from grade 1 to, 7, ‘the standard deviation

jmplies that thg'grade-equivalent score changes get rglativeiy smaller

.in- standard gcore units with a pFogresslon in grade units. Because of

‘this problem, statistical analyses will usually be based on standard score

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

%

aide to the interpretation of the results.

‘Seqaitivity to instruction. We have publighed seyefal analysis

-

showing systematic relations between progress on the WRAT Reading’

- B

and Arithmetic tests and progress in the DISTAR Reading and Arithmetic
7,8 '

!

programs for levels I to III. The data imply that the WRAT{peaaing

’
Test is fairly sensitive to instruction in the DI3TAR programs (a
valid measure of one goal of the program--decoding skills). The
WRAT Arithmetié Test 1s aiés/fairly sensitivé to ‘the brogrém at/levels
I and III, but not to -level II.‘ The lack .of sensitiviéy at level II
is due to the DISTAR program focusing on problems pré;ented‘in rows "

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

this is no longer a problem, but the test again becomes insensitive at the
fifth and sixth grade levels. Witﬁin year-level gains on WRAT Reading are

percentége of problems presented in columns. At the end of level III, - -
gignificently correlated with number of lessons taught in Distar Reading I and II.

Slosson Intelligence Test (éIT)
The Slosson Intglligenéé Test is a short, easily scorable, test

designed to measure what the Stanford-Binet measures. For groups at

3

3
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each age from 5 to 12, the correlatione with the Stanford-Binet Form

~

.M were found to range from .94 to .98. However, the standard deviation

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

£y

sérve to inflate the correlations. With appropriate correctiong, the

Y

average validity coefficient is aboth’93. ; -

Mfcroﬁ%iitan Achievement Test (MAT) T

- the followiﬁg quote from the Teacher's Handbook:

. The basic statement about the validity of the MAT is eontained in.

X

v

The validity of an achievement test is defined primarily
in terme of content validity. A test has content validity 1f°
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 be evaluaced by each school. It cannot be claimed .
that the testd-are universally valid. To assist schools in’
judging the content validity of the ‘tests, the authors and
publisher have prepared content outlines for the tests and -
g describeu the procedures used in deve}oping the test content.

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

‘be judged by ‘examining 4its 'content in rélation to the prog;am of

1n8tfﬁction. We have examined the MAT at its various levels in relation
:6 the DISTAR programs and find the test to measuce 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 (especially 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 of the 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

h
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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 8

dissovetx of penicilin, architecture as an art"form, museums vith

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

" “° o = ) . ’ +

- .questions based on conjecture about things not actually read about. LF .
PR : . M . - ~ ] -

There are reasons to queétion the validity of MAT Eleientary Level ~
A ~a \ =

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

The following content descriptions of the MAT tests grg taken from

1 i‘.
th9 MAT Special Report 1971 9 v . e - —————

» 1N

word Knowledge. The Word Lnowledge Test 1is intended as. a measure
" of vocabulary, The vocabolary ‘of interest is th%t which pupils ,
encounter in their ordinary school work .o knowledge of words .
becomes less eXclusively the province of reading instruction as

. one moves up the grade scale. One Gegins to want 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 sampling of swords from various
content areas (science, general experience, rravel, etc.) “and parts
of speech

Reading. The Reading Test ....Zs intended ag 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 best 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 context. 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 T *
unstated intentions and moods, and to see relationships 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.

. - B R I L S SI
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‘Language. ... coverage is given to punctuation, capitalization, ] :
- . “and usage of words. A series of sentences is presented. Different T
parts of each sentence are underlined- Each underlined part may
‘have one and only one type of error. The error may be in word
usage, inadequate punctuation, improper capitalizatiorn, or there
may be no error at all .... T ‘Tlementary Language Test also
includes a test of sentence Se. :....The test of sentence sense is
"designed to assess the pupil's ability to recognize "telling
sentences," 'asking sentences," and incomplete sentences.

Al

.- - Mathematics Computation. ...‘égvetage'is pfévided for simple

« = number facts in the-‘bazic opbrations. The test includes horizontal

“and vertical notation, with move emphasis on the latter ...

Mathematical Concépts. The Mathematics Concepts Test evaluates ) -z
thé pupil's knowledge of fundamental principles and relationsghips -

‘,iée_mathematics. ’

“* Mathematical Problem Solving. The’ Problem Solving Test attempts

to evaluate the pupil's total -developed ability in mathematics.

_ It démands reasoning with numbers and operationg. It presents_ o
the pupils with everyday. problems in ‘consumer. economics, practical
measurement ... and other typical situations requiring numerical - - .
ability ... (1#) includes problems demanding use of all four :
fundamefital operations and some multiple-step problems.  _An-attempt
has been sade to keep the voc§lulary load and computational load

T easy ... )

1 - ~

Summary

.

The E-B Direct Instruction Folléw~Through Model is primarily -
aimeg ét teaching basic ékills better than typicélly has occurred in an
attempt to catch children from J.ow Income families up with" their
middle class peers by the end of third érade. Through the use of -
caréfully programmed lessons, good planning for the use of time,
extra "teachers”,itrain{%g, and monitoring of progress, thé Qodel
seéks to reach its goal. While not explicitly stated as model goals,
no .procedures are used which might h;nder good social and emotional

1N
development. We expect our students to be happy as well as competent.

(O
gyt

N
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The major evaluation instruments used in the study are the Wide
Range AcgieVement Test, Fhe Metropolftan Achievement Test, and the -
§lossqn Inteiligence Test (to get at progress in language development) ..

, A summary of information on the peliaBility and validity of these -

1n§tfumepts was provided in this chaptef.
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.‘Each is appropriate for a longerﬂterm follow up of students as planned

» CHAPTER 2

DATA COLLECTION AND ANALYSIS PROCEDURES

¢ .
. - . . *
The strategy which was adopted during the first year of Follow
Throuéﬁ (1968-69) was to test each student at entry and each spring
thereafter on the WRAT and the SIT. Each of these tests takes about 20

minutes and can be used with five-year olds who camnot read or write.

in Follow Through. They provided measures of reading (decodlng),

—arithmetic, gpelling, and- general language compatency (SIT IQ). In S sl

the spriné of 1972; the MAT was added to the testing schedule at the

e;d of grades 1, 2, and 3. The MAT provided_additional nmeasures of . NV.E
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? N

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

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

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

dropped from fuéding 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.

\> | | ’ .

2




‘costs. This decision was reversed tne'next.year.‘ Williamsburg was not

, from testing in that site. Outside of these exceptions, evéry available
.

. <. - ) : i - Page 19 ~

In the spring of 1973, the SIT was givenAngly to students in

) <
N i .
entering and third grades because of a decision to cut down on testing

s T L]

N
¢« )

~{ven the MAT in 1975 becausé of a .decision to reduce pressures arising

-

\ + »

M L B S
.student -enteripg the program through' September 1973, was tested in each

A
\

-

- and checking of the testing program. ‘ ¢ |

. dnd the aldes were trained to monitor the students. The local teachers .

!

site, each-year3\§ . ﬁ
Testinngrocedufe o ’ : ., .

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

a checklist set up before hand to provide step-by-step- information. -
Copy of the 1975 mapual 1s attached as Appendix A of this Technical Reert. .
The manual of procedures was built around the test publieher manuals ?

so as to be ~onsistent with all standaraization requirements. Trainingg
began at Oregon (or Illinois for 1969 and 1970) with' the managers and
supettisoré who were to serve as the field supervisors for testing. Under
the direction of Dr. Becker, a workshop for test Supervisore'was held each

- e

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

On site, a similar trairing program occurred for the local sta:f . §

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

and aides were also trained to glve one of these components gf the
teet battery: '
1. Individnal administration of the SIT.
2. Oral reading and oral math parts of the WRAT (individual testing).

3. Group administered parts of the WRAT. . I E

4y
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a

.. To prevent errors in subject identification, birthdates, etc.,
student names were printed on each test at Oregon and placed in mapila
. ~enveiopes_by class, ready for d}stributioﬁ, Extra tests were sent to
aecommodate new students and omissions. The examiner's names and date
6f testing were filled in on all :tests on site. Upon completion of the
tests, khey wereAalphabecized within the class and placed back into the
manila envelopes. A class roster was provided to record which students
_had.'taken the tests, were absent, or had dropped out «f the program.
Tgsting wasg carried out monitored by the OregongzhpErvisors.
.Occasionaliy! monitoring reports indicated that the tebti;g conditions
were poc‘acceptable (e.g;, the students wére given help by the téstgr)
apd the tests were discarded. During the first year all data from one
aite'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 scoréd the day of the te;ting so’
:has any'p:oblems might be noted and corrected\on site. All tests were
then regscered by data'cigzgg#atfﬁtéédn; Starting in 1973, MAT and SIT
tests ﬂave been computer scored at Oregon. .

s

‘ Stanford Research Institute administered MAT tests to a_small .

Y
H

sample of Follow 1h§ough stude;ts after 1970, Approximately 500 third

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

Brooklyn, P:ovidgnce). To reduce duplicate “esting, coples were made of

.
1 3
-
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the Stanford test responses. A quality control check was used to
insyré,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 CO.the regular spring testing, a study on fifth and
sixth gradé;s was conducted in 1975. Approximately l,ﬁoo‘qtudents\yere
involved in séven sites. Prior Follow Through students and control\groups
of students with comparable background were tested. In most cases,\
students in this follow-up atudy were given the MAT,'SIT, and WRAT
te;té. On the WRAT, both lewvel 1 and 2 were givéﬁ, although the
spelling section was omitted. The spelling section on the MAT was
consfdered < ‘ficient. The Intermediate level MAT test was administered
in most casés. 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 Follew Through students on factors such as income, parent educaéion,
ethnic group, and eligibility for the free lunch program. Under the
supefvision 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 tﬁeir 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 scoées were converted \

to Hétropolitan equivalents by using the Anchor’ Test Study conversion

tables.1 _—
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Other Information From Sites

Student-Information forms and Final-Report-of-Teaching forms ﬁere
provided to Ehe site data cﬁiefs in the‘fall and spring, respectively.
It was the data chief's job to insure that such forms were returned
c;mp}eted. The Final—Report—of—TeachiAg gontained informationugn dgys
completed in each Distar program (Reading, Arithmetic, and Languagé), ;
a reé;td 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 twe
weeks.
. Again, to reduce errors, all reports were made on computer printed

forms containing student names and identification numbers.

Fﬁrther Quality Control Checks .

TesEs and other reports from the sites go throuéh 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 timé the data go into the computer, logic checks are made where
possible (e.g., IQ = %% ) and data falling outside of preset limits 'is
isolated and verified or corrected by our data clerks. Next, a prelimihary
report is prepared and sent to the sites with individual student data,
classroo; summaries, and grade level summaries. The sites and managers
are asked to report to us any potential problems. After this the data

E
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

.43

A

[TELETEET

e g hane

A




and time of data collection to permit grouping togéther all children/'
/

who had WRAT, SIT, and Final Reports of Teaching data from the samé

; /

time periods.
I
for example, a child who was ﬁn the first grade in the fall of

1970, in the first grade in the spr%ng of 1971, and the sgcond grade
in the spring of 1972 was assigned L coée of 1F70 157%/1872‘ This
method of coding permits analysis)ff the effects of fétentions and
skipping, since‘;t isolates :etep{ions clearly, esg., the code }871
1572 is obviously a retention;//It also perpi;s us to group chiléren
from Eﬁe‘same grade levels/g% cohort togethé% if we wish, even if
their pattern of test records are different. Consider these codes:

Child 1 . . . « « « ¢ « « « « « « . 1F69 1876/ 2871

Child 2 « v v v v v ¢« ¢ ¢ o o o o & 1570 2S71 3872

Child 3 v « v o v o o v o o v v v 1s70 1S71

CRITA & « + v v v v v v oo e 1570 3572

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

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 interprefation of regults. In control-group
comparisons, retentions do not present a problem unless different
retention policies are used for experimental and control groups. 1In a
norm-referenced comparison, pkacement of retentions with their apemaces

(&eeping them in their starting cohorts) could produce an underestimate




of the program effectiveness. Placing them with their grademates could
lead to an overestimate. As it turns out for the data to be presented,
the two methods of analysis produce véry similar results. We will
therefore make the main nresentations with retentions grouped with grade-
mates and later show how little the results change wher.they are plaEed
with agemates.

K-Starting Versus lst-Starting

The coding procedure also involved a specificdtion of K-starting
and lst-;tarting children, éé that children starting in kindcrgarten,
but first tested at the end of first grade, would not be confused with
children starting in first grade. Since there have been numecous chanées\
in K~-starting and lst-starting status because of the increased use of
kindergartens. this specification was made individually by site for
each data year.r This identification allowed an analysis of the effects

of the kindergarten-year on the outcomre.

'Gains, Singles and Late-Entering' Students

i

i
Coded records were dividéé\ifto "gains" records, "singles'' records,

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

~

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

of Teaching for at le. st two testings. Iﬁ the beginning cohorts, many

"gains" students were not pretested. "Gains" students do not necessarily
complete the program. '"Singles" records come from gtudents 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 fuil program impact.
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«

“gains" records were analyzed in three ways:

Summary statistics based on all available data. This gives

) £ ,
the largest N. This data base is called MAX-N GAINS.

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

“
. e

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

Pretest (kindergarfen or first) to posttest (third grade)
gaingion the same students. This gives the smallest N. This

data base is called PRE—POS? GAINS.

The Jater discussions of data for "singles'" and "late entries' will:
. rely on the data presented in our 1973 Tecﬁnipal 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 enteriﬁé\?ile. Because this is low-
yi21d information, showing essentiali; thé results previously reported,
the data will be briefly described;but ngt 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 Septémber 1968 through September 1973 on whom we have
acceétable dapa records, are included in this study. There are

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

in Table 2.1.




Table 2.1

RECORDS EXCLUDED FRCM ANALYSIS . . .

Breakdown of Records in the Computer File

929
mees but no data . . . 536
Bad Codeax . . . . . . . « « .. . 6 .
Head Start Planned Variation Only . 140
Class entered above progr.um
(used as within site control
BIOUPS) .« + « o s o o o o o o 247
"SINGLES" ANALYSIS . .+ v v ¢ v v v o o v o o o & o & . . . 4,883
f WEATE ENTERING" ANALYSIS © « « « v o o v v o v v v e e e e o . 1,826
All Kids Low-Income Kids
K-starting . . . . . . . 1,122 . 749
lst-starting . . . « . - 704 515
MGAINS" ANALYSIS . ¢ & v ¢ o o s o o s o s o o o o s o o o o s s s 13,847

Low-Income Kids

5,922%
5,565%

Low-Income Kids

All Kids
K~starting . . . . . . 6,995
lst-starting . 6,855
PRE-POST GAINS ANALYSIS
All Kids
K-starting . . . . . . . 435
lst-gtarting . . 1,208

TOTAL RECORDS . . . .

#Actual analyses will -always have smaller
missing data.

374%
1,080%*

S e e e e e e e . 21,485

N's because of partially




Page 27

Excluded Records

Names but no data are most likely from children who entered the
progrqﬁ without being pretested\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-

Head Start but did not go 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 haye been 350 r?tentions for one year
(6.2% of Low-Income students in "gains" file), 9 retentions for two
years, and 17 skips of one year. In lst-starting sites, there have been
606 retencions 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 discussion of the "singles' and "late entering' groups

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

2 - s ceang

2
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Table 2.2

[

by Site and Cohort. Retentions with Grademates

- Eeya T

N for All and Low-Income K-Starting Students in the MAX-N-GAINS Analysié

) x-Scarc‘ihg\xicesl

Cohorts

1 2 3 4 5 6 ~ Total
- \\ . Low . “Low “Low “Low “Low “Low -~ Low
W1l Tncome | A1l Income| A1l Income| All Income | A1l ’Income 511 Income| All . Fncome
Rosebud Cap - - 36 34 73 64 76 68 55 30 86 42 326 238
Fiippin - - 25 23 | 24 24 35 32 52 52 39 34 175 165
Cherokee - - - - 100 84 118 105 100 81 97 72 415 342
Graqd Rapids 187 157 {232 .221 248 242 ' 267 265 8 0 - - 942 885
Racine 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 - - 1130 82 167 95 91 69 100 89 115 89 603 424
Todd County 14 1 1117 90 135 118 169 153 138 130 145 120 705 612
 Chicago - - | 32 12 36 15 | 45 20 | 24 10 - - la3r 57
Washington - - |4 45 | 82 80 |73 65 | 95 8 101 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. llouis - - - - 116 80 237 227 280 276 263 . 257 896 840
Totals 376 287 973 822 p440 1219 - 529 1372 [L312 1200 1365 1022 16995 5922
TOTAL

*Most of these must be Low Income.

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

This is a miscoding that has to be corrected yet.




Table 2.3 o o : s

N for All and Low-Income lst-~Starting Students in the -MAX-N<GAINS Analysis o :
. by Site and Cohort. Retentions with Grademates. ) g ‘ -

lst-Starting | - ) . \ " . Cohorts . . N o
1 2 3 4, 3 & Total
. Low Low Low - - Low : Low - Lo C Low
All Incomej All Income| All _Incomé' All Income ‘All Income| All Income| All  Income °
Rosebud Cap | 30 29| 8 g0 | - - | - - | = -} - - |ue 99 :
Dimmitt . - t173 86 | 137 66 |142 82 |172 97 |190 133 | 814 464 E
Flippin - S T T Y A L S SRS S S B Y A7) .
Smithville . ,28 28 80 59 76 66 85 70 8_¥i 50 | 90 67 4?0 340 -
Tupelo 86 83 | 109 99 95 91 117 108- 99 86 105 96 611 563 .
Cherokee - - - - | 110 103 16 16 - - - - | 126 119 C.
Racine 68 35 | 10 9 - - - - - - - -, | 78 44
E. Las Vegas | 115 89 | 102 86 | 105 95 110 93 |128 101 |112 96 | 672 560 L
Uvalde 115 88 | 147 116 161 133 135 111 126 124 119. 118 - | 803 690 X
Todd County 92 85 | 133 122 20 18 3 3° 1 1 - - 249 229
Dayto;; ' 266 194 221 166 252 181 243 181 256 189 302 T 226 1540 1128
Chicago - - | 30 13 2 2 - - |- - - = 32 15
Williamsburg - - | 130 130 | 143 143 102 100 145 142 156 122 676 637
rovidence ' -~ - {131 131 8 S -~ - - - - ~ 139 139
(i. St. Louis 202 195 | 147 140 | 178 175 5 4 - - | - ~ 1532 514
Totals 1002 826 1525 1250 (1288 1082 95¢ 768 [1008 781 1074 858 6855 5565 o .
: : : N
: o
TOTzi All K and 1lst Starting ~ 13,847 ‘

Esv*These small grovps arise from placing retentions and skips with grademates. )
L ) ) ) . 5523 .
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of the N's for All and Low Income show that 80 percent of the students in
a our Follow Through classrooms come frecm Low-Income families as defined by

i the federal poverty gﬁidelines. PR

\
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, Texas (90 percent)

Spanish: ) E. Las Vegas, N.Mexico

Mostly Black: Tupelo, Mississippi

Grand Rapids, Michigan

Flint, Michigan

Dayton, Ohio

Washington, D. C.

Williamsburg County, S, Carolina
o Brooklyn, N. York '

. . E. St. Louis, Illinois

' Mixed White and Black: Racine, Wisconsin
Chicago, Illinois
Providence, Rhode Island -

Mostly White: Flippin, Arkansas

N Smithville, Tennessee
s ' West Iron County, Michigan

The N's in Table 2.2 and 2.3 are usually larger than the N's
preseated in later analyses because some children do not have all tests

2 each year.

INTERPRETATICN OF DATA PRESENTATIONS

When presenting data which are referenced to a national nomm
population, we will provide percentiles, mean standard scores and their

standard deviations, and mean grade-equivalent scores. .he following

abbreviations are used: .
A,

s




-

N.. = Nuhber of cases s
%-tile = Percentile for mean standard score = S -
S. S. = Mean standard score r .
. S. D. = Standard deviation of the etandard scores . o
C. E. = B R

v

%

Mean grade-equivalent score
In referring to tests and tes* variables the followfng abbreviatfons : -

will be used in the tables: . .. - A'.?é

[}

Widé Range Achlievement Test ~ - ‘ . . 2

WRAT

Reading (decoding)
Arithmetic . _
Spelling ' \ )

R
A
S

MAT = Hetropolttan:Achievement Test
TR = Total Keading )
WK = Word Knowledge . . ) b 5'
~ WA = Word Analysis _ ’
R = Reading (comprehensian) ) .

TM = Total Math t{ps

MCom = Math Computation
MCon = M=ch Concepts . . L . -
MPS = Math Problem Splving . - .

Sp. = Spelling e

- Lan. = Language

»

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

- . s
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 ﬁ§

extremes tend to underemphasize differences. This problem can be

LA

corrected for by plotting percentiles on a standard-devigtion based scale.
Furthermore, whe. this 1s done, the sizes of differences shown can be

direcfly interpreted for their educational significance. Générally, a

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

45 Table 2.4 1llustrates a norm~referenced '

- vm e - e

for educational significance.
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o
comparison for hypothetic;l WRAT reading data. The percentile for the
mean‘standard score at pretest is 16. This 1is one standard deviation
below the national mean. This pretest average is then taken as a
reference point for improvgment cn the nationpl norms at the end of
firsf\({zl’igpond (2), and third (3) grades. The size
of the improvement is shown by the length of the arrow in one-fourth
gtandard deviation units. /

The reader should carefully note the differences in the nat;;e of
standard scores and percentiles used for the WRAT and the ¥*T  For the
WRAT, standard scores are defined for a given age gr;up and have a mean

-
of 100 and a standaid giviation of 15.” We have computed our summary
statistics from these standard scores (as well as grade equivalents)
and then ccr erted the mean standard score tc a percentile. This -
conversion assumes a normal distribution 'of the standard scores in the
norm group (a re?sonable agsumption).

The MAT uses expanded standard scores to preovide a basis for
comparison of Scores on the same ﬁeasure from different test levels and
different forms. The mean standard score increases an average of lQ
points a vear and has a standard devia.icn 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 gcores wepe converted to staﬁ;;:;\ghrres. Then statistics were
3

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

~

to percentiles.

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

dividual grade-equiva; nat scores unless otherwise specified. These




e

means will tend to be higher than the grade equivalents of the median
score (50th percentile). For ex:uple, 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 or full-terw Follow
Through children from Low-Inccme families. We have taken special caye
to note two ways of dealing with retentions and skips, placing tﬁém with
agemates and grademates. For'our primary preséntations they will be
placed with ;- .demates. We have defined the gz;is for three kinds of
"gains" analyses, the MAX~N GAINS, the BETWEEN~YEARS GAINS, and the
PRE~POST GAINS. Because oé sample limitations at this time, the
PRE-POST GAINS analysis will be useful primarily with lst-starting
sites.

The composition of the students in the "gains" analysis was de-
tailed by site, by cohort, by income séatus, and ethnic group.

Finallv, a guide to interpretation of the data presentations was

provided. We are now ready to get into the actual findings.




-

L~ CHAPTER 3

RESULTS FOR KINDERGARTEN-STAR%ING SITES
AND FIRST-GRADE—STARTING SITES

In this chapter we will address ourselves to the overal! evidence
pertaihing.:; objectives 1 and 2, namely:

1. To demonstrate that economically disadvantaged cﬁildren can be
taughﬁ so that they will show a rate of progress typical for national
‘qorm groups in reading and&@ath for grades.X to 3. ~
2. Toxdemonstrate economically disadvantaged childrer can be

taugnt so that they show a mean I1Q gain from entry gregg through third

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

ACHIEVWEI& TEST DATA FROM THE MAX-N GAINS ANALYSIS
The major presentation of findings will use the dat; fcom the
MAX~N CAINS analysis as described in the last Chapter. Latér in this
- ‘
chapter we wili present a comparison of the various gains analyses to
show that the MAX-N GAIN analysis provides a conservative picturé€ of:

results while utiljizing the largest data base.

K-Starting.Low-Income 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 qf 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 tﬁe
baselinei} subtotal gains are apparent against the national norm
group on all measures. The length of the arrows expresses the magni tude

of gaf%s against the norms in quarter standard deviation units. The
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Table 3.1
\

Norm-Referenced Gains on the WRAT and MAT from Kindergarten through .
Third Grade for K-Starting, Low-Tncume, E-B Follow Through Students ‘ ’i
. . .- ) . o | S

. WRAT MAT -
b % ‘; “ .
Reading Arithmetic  Spelling TR <;IM S. Lang
) | |
1 i _
l i 1 ' : -
84 ; : ; - :
= | ! !
< i 4
(X i f !
(7] | !
s 77 4 |
— ! e ;
R ' e , .
z 69 ; ~ a
o I |
] ' ! X i ' .
s 60 ; i : — L
< ; { .
D d H } .
<2 E s '
£ 50 - —+ v
@ 40 ; ,
S
E§ 31 L : =
o ' 1 : L
2 i =
= g
= . :
g 23 ‘
et |t } % ;
1 ;
! | >
n - |
7 f
) |
4 ! 1
|
, , -3 d
PRE K\ l\\ ,h\
~ w
POST 3 3 3 3 3 3 3 |
N 2435 1988 2676 1989 2520 1974 1863 1804 1824 1854
% tile 18 33 19 54 8 49 40 52 48 50
‘ ' [l
$.S. 85.9 114.5 86.6 101.2 79.5 99.7 58.0 71.1 62.8 69.9

SID. 16.2 20.9 15.8 8.6 20.4 13.9 10.3 11.9 11.3 13.2

3.99 -.09 3.7%3'; 3.31 3.98 3.68 4.28

_I{I‘CG,E. 18 5.35 .19

A ruiToxt provided by ER
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, —
children have learned decoding skills well (WRAT Reading) and fall

above or very near the 30th percentile‘(national median) or all measures

0

: q// except MAT Total Reading, where they fall short by one-quarter standard

. .

¢ . deviation (40th percentile).
* '

A better perspective of the‘meaning of these findings 1s gained
by comparing the MAT.performances of the E-B students as shown in Table

: k-]
3.1 with that of the students in the Follow Thyough National Evaluation of

! ' Cohort II.l The Cohort II study compared Follow

-

Through {FT) studeats starEIng kindergarten in 1970 with Non-Follow

P

Through (NFT) comparison groups. The Follow Through students were

e
taken from 13 dirferent 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 114 The perforﬁ;nce of the E-B
‘ e

stédents is higher in each case. In comparison to 13 Follow Through

sponsors, our MAT scores are onesh@lf standard deviation higher in Reading,
w

4 trull standard deviation higher in Math, and a half standard deviation

higher in Spelliﬁg. 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 onﬂmnSt measures of socloeconomic
o

status. For example, their average income was $5964 versus $4733 for

Follow Through,. there were fewer females as household heads (347 versus

43%) and more Whites (347 versus 19%). The common experience is that the -
most needy were designaged for Follow Through and the control groupé

were selected from what was left. éven given these advantages, 1t can

be seerr in Table 3.2 that the E~B children outperform the NFT gr;up

.

on every measure. The performances E-B students on MAT Math apd Language

are particularly’impressive.
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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
- ’ Sponsprs (NFT). FT and NFT data are from the National Evaluation of
students entering kindergarten in 1970.

MAT Reading MAT Math MAT Spelling MAT Language
E-B FT NFT E-B FT NFT "éhB FT NFT E-B NFT
(-~} . i [N
£ I R R R
& TTH— e | j
) g | - A
: w : l ! i !
o= 69 T ! 4 |
%) ! ; ! ! -
2. | ! :
® L
: .8 60 ‘ ' ] i ;
. N = i 1
- e e (] | '
RN~ o ;
x 1 1
» = 50 " T
ot , -
Y i p 1 -
= K
- B £
q 40"1 . - =
’ ?:s - ' 1. i
=] T ‘ §E -
< g & i
= I T
y - 7] ‘ i 4 : i
@ . R F ] 12
S 27 : T i
(X1 & 1- Els
ol b & A - i )
a . 3 SRR T SR IS
a. L T ! I - £h
]G g e i . 5 H
‘ B TR
14— ‘ ! <
| | ? A R
i ; i K ! N s T I .
) 7 ‘ - , w{ ! f
4 i \
B i
4 l L l i L i
373 3 3 3 }

POST 5 3 3 3
N 1863 3&7 JIS1 104 3367 2151 1824 37 2151 1854 2151
%-tile «0 23 3 sc 43 17 48 2 3@ 50 27
S. S, s8.0 52,4 3.0 1.1 7.0 3903 2.8 36.4 60.0 69.9 60.4
S0 103 - - 119 - -o QLY -- = 132 -
Mean G.E. 3.31 - = 398 - - 368 --  -=  4.28 --

Moon §S.-GE 32 24 50 3 28 2090 "5 28 31 4.0 30

B-tile GE. (3.5) (3.75) GC: 3.6) (4.0)
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We have placed a number of types of grade-equivalent scores at

-]

the bottom of Table 3.2 to illustrate some of the probliggﬁfn their

Y

interpretation. The Mean G. E. which is what we will typjcally report,
will usually give a higher score than that obtained by finding the

grade eéuivalent for a mean standard score (Mean S. S. = G. E.).

This is because there are more extreme grade equivalents above the

N

median than below the median. Also note that the grade equivalent

score for the 50th percentile (50%-tile G. E.) varies graatly from

scale to scale on the MAT (as much as a half a grade level} Only by
. i .
comparing the mean standard score grade equivalent with the 50th

percentile~grade-equivalent can one fairly judge how good a performance

-
LY

is relative to the norms when using grade equivalents. The direct
lotting of .e percentile values for mean standard scores, as we will

. /
usually de 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 gfade level. Note that the N's for
some grade levels exceed 5000. The pretesting N is low because the
first cohort was nog 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 groupwere made in kindergarten and

first grade on WRAT Reading and then maintained thereafter. The data

for arithmetic show that there is a major gain from kindergarten in-
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v

struction which is then partly lost, but a better than ave;age performance
is maintained. The analysis by cohorts (to be presented later) shows /

a subtantial improvement by later cohorts.

R T

Table 3.4 presents the AT Regding, Math, and Spelling scores

_by grade level. The MAT Total Re;ding scores show a decline of three~ \
f0urths of a standard deviation from the end of first grade to the
end of third grade'in.comparlson to the norm group. Such a decline

1s not found for Math or Spelling.

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.

2

»

The analysis of MAT Math subtestg show inconsistent minor variations
™

with grade level. The trend is toward some cog§inued improvement "against

the norm group from second to third grade. Our students do especiall&

well in math computation at the end of third grade.




Table 3.3

E

Norm-Referenced Gains on ithe WRAT by

Grade Level for K-Starting, Low-lncome,

E-B Follow Through Students
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Table 3.4

Norm-Referenced Gains 'on the MAT by Gfade Level for
K-Starting, Low—lnfomeing:p Follow Through Students .
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Table 3.6

Norm-Rrferenced Gains on MAT Math Subscales by Grade
for K-Starting, Low-Income, E-B Follow Through Students
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~

l1st-Starting Low-Income Students

In lst-starting sites, there is one less year to teach the children.
Also several of our lst-starting sites in the Deep South and Southwest )
have our lowest performing children on entry in terms of basic language II
- competencies. Even given these limitations, the data in Table 5.7 show
that Low-Income students from lst-starting sites are at or ahpve the naticnal
normé 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 s;andard dev.iation_

short of the norm on Spelling, and one-half standard deviation short of MAT

Reading. = == ==--=

&

Qutcomes by Grade Level

Tablé 3.8 shows a progressive improvement against the national
. ¥

norms ovtihi;ade levels on WRAT Reading. In Arithmeric and Spelling,

the only change with grade levels is the finding (common for our studeats)

that they do not score well on WRAT Arithmetic during second grade.

The findings over grade levels for the MAT show an improvement against the

norms from second to third grade in Math, and losses in Reading and Spelling.
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Table 3.8

Arithmetic

»

Norm-Referenced Gains on the WRAT by Grade Level
for lst-Starting, é&y-lncome, E-B Follow Through Students
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Table 3.9

Norm-Referenced Gains on the MAT by Grade Level
for 1lst-Starting, Low-Income, E-B Follow Through Students
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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 lst-starting students

on Word Analysis in first grade (relativé to the other reading measures),

and a superior performance on Math Qomputation in third grade. These

findings are consistent with known program strengths.

Comparison of Results for K-Sites and lst-Sites

Table 3.12 compares the mean standard scores on MAT and WRAT

tests for K-starting and lst-starting sites. The entry points~on the

—

WRAT are geherally comparable ov a little lower for K-starting children.
By the end of third grade, there is a clear and highly significant
é&vantage for the K-starting students. On WRAT Reading the advantage

is more than oné-half standard deviation. On WRAT Arithmetic and
Speiling, the advantage is one-quarter standard deviation. On the MAT,
the advantage is abo;:’one-quarter standard deviation for each measure
except Langduage (which is not shéwn n Table 3.12). Tﬁ;re 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

N B

L d
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) ' : Table 3.10 .

. Norm-Referenced Gains¥on MAT Reading Subscales By Grade
Level for lst-Starting, Low-Income, E~B Follow Through Students
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Table 3.11 : \
Norm-Referenced Gains on MAT Math for \
lst-Starting, Low-Income, E-B Follow Througll Students .
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Table 3.12 .

A Comparison of Norm~Referenced Gains on the
WRAT and MAT from K-Starting and lst-Starting
Sites for Low-Income E-B Follow Through Students
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Effects of Placing Retentions wi;h Agemates

. Versus Gradematos

In the data presented so {ar, 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 (théir starting cohort).
For a norm-referenced comparison, it makes sense to keep retentions with
their grademates; since norms are bhilt with this procedure. For
K-starting Low-Income students, retentions were é.Z percent. For lst-
startding Low-Income students, retentions were 1l percent. In some.of our
Spanish speaking sites it was customary to retain over 60 percent of the
students in first grade prior to Follow Through. We could find:.no national
statistics on retentions. However, juaging frdﬁ percent of children,aggve
the modal age of fourth graders, we would estimate retentions to falllbetween
8 and 12 percent nationally. In general, as sponsor, we have discouraged
retentions until this year; We now endourage keeping the children back
until they complete three full years of the Distar programs.

Table 3.13 shows that the effect of placing retentions wifh
grademates 1s 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 1s at most the increase of one standard score unit
(one-fifteenth standard deviation unit) when retentions are placed with
grademates. This 1is 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 séudents,

but show a small increase for lst-starting students.

-




) N
Table 3.13
Effects of Plrcing Retentions with Agemates Versus
Grademates (Low-Income students only)*
V{ K-Starting
" Variable With Grademates With Agemates
Post 3rd Grade Mean S.S. S.D. N Mean S.S. S.D. N
N ’
- — I B 53.\

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 16.3 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 - lst-Starting
Reading ) 105.3 18.4 3460 104.8 18.0 3224
Arithmetic 97.5 9.4 3461 96.8 9.7 3230
Speiling 95.0 13.9 3440 94.7 13.8 3216

MAT o
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 l
‘ placement comparisons were made prior to a final data correction which brought ‘
Head Start Planned Variation children into the summary analysis, and inh 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 that a
fair comparison is being presented. -
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With these data available, the reader_can be assured that a distorfion of the

findings has not been producud by ision on where to place retentions.

The Effedts of AddingﬁNon-LdL-Income Students

One would expect the 20 percent Non-Low-Income students in our
Follow Through'classes would do better than thg}r Low-Income peers.
Table 3.l4 shows that when Non-Low-Income students are added to the

'analysis, the means go up on near}? all variables one to two standard
score units. Standard deviations also incréase slightly. These out~

comes are not surprising. An estimate of the mean standard score for

Nnn-Low-Income students can be crudely obtained by multiplying the

differences shown by five and adding the result to the mean for Low-1ncome

students.

A Comparison of Three Types of Analysis of Gains

\

As noted in Chapter 2, the "gains" records vwere analysed in three

ways. First, the summary statistics were bagza‘vn all available reco}de
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'" file., Second, we examined the outcome for students on
whoﬁ,we had both entry and exit tests (PRE-POST GAINS). For K-starting
sites, this N is very small for threeF;éasons: (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 norm%;on the

o}

)




(Retention with grademates)

Table 3.14

Effects of Adding Non-Low-Income Students

Page 46

-
K-Starting
Variable Low-Income
Post 3rd Grade Mean S.S. | S.D. N Mean S.S. N
WRAT
. 'Reading 114.5 20.9 | 1988 115.5 . 2308
R Arithmetic 101.2 8.6 1989 101.7 .7 2311
Spelling 99,7 13.9 1974 100.3 2296

MAT

Total Reading
Total Math
Spelling
Language

58.0
71.1
62.8
69.9

1863
1804
1824
1854

58.8
71.8
63.2
71.0

e o o e
AN O

2127
2063
2017
2118

WRAT

lst-Starting

-

Reading
Arithmetic
Spelling

106.
97.
95.

5
9
9

3629
3630
3609

107.
98.
97.

- ON O

I =
(VN
. .
~3 O un

4432
4431
4406

MAT

Total Reading

7. Total Math
“Spelling
Language

55.
69.
60.
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HRAD 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). , s

Table 3.15 shows the results for the three types of analysis for

K-star;ing students on WRAT Reading and Arithmetic. A very interesting

effect 1s'present in the BETWEEN-YEARS GAIN data. The Post-score group

for a lower grade icvel always has a higher mean than the Pre-score

group for a higher gradé level. For example, post-kindergarten

mean on Reading for 1,287 students was 116.5. The pre-first mean for ,
\ 3,766 students was 107.4. This efﬁect is due to the fact that there are

relatively more students in lower-grade-level groups froé later—starting

T

cohorts. Later cohorts do progressively better.

Wwhen the three kinds of analyses are compared, the following

conclusion is apparent: The MAX-N GAIN anéiysis conservét&velz

represents the true gains made 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

1Y

shown 1in thé:éAXrN‘GAIN analysis. The PRE-POST GAIN also shows &
slightly larger‘gain than the MAX-N GAIN. \

Simce the MAT was not given at entry, and not used at all until
1972, a similar analys{g'cannot'bé made EB: MAT scores. However, for

the 375 students in the PRE-POST GAIN analysis, the mean post-third-

grade score was 59.6 on MAT Total Reading. This score is 1.6 standard

1




Table 3.15

Comparison of MAX-N GAIN Analysis Effecte with those
for BETWEEN-YEAR GAIN and: PRE-POST GAI). Analyses on
K-Starting Low-Income Students

82 —’
For these data, reténtions are grouped with agemates.

For these data, retentions are grouped with grademates.

.o

WRAT Reading
2 2 3
MAX-N GAIN BETWEEN-YEAR GAIN PRE-POST GAIN
Mean S.S.[S.D.| N _ Mean S.S. N | ‘Mean s.s.[s.p, | N
Pre K 86.1 16.0}1948 86.0 85.5 13.3 | 169
: At r==m === 3 1287 .
Post K 107.5 18.514621 110.5 107.4
£ ------- 3766
Post 1 115.2 20.114378 116.2 114.5
. , I - -~ ~— 2825
Post 2 112.8 19.7.13023 113.1 112.4~/ )
T ~ 1770 -/ _
Post 3 | 113.1 |20.2|1866 113.1 / 113.2 | 20.0 [.169"
3 /
WRAT Arithmetic R
- /
2 ’ /2 3
MAX-N GAIN BETWEEN-YEAR GAIN PRE-POST GAINS
’ Mean S.S.| 5.D. | N Mean S.S. - N Mean S.5./S.D. | N
. Pre K . 86.6 15.7 j2141° 87.0 . 86.1 16.0 { 178
. . T - - - p =k -~ 1398
Post K 108.2 14.4 14628 110.7 108.2
- . ) T e mm e - 3757
Post 1 105.5 11.214378 106.2 105.4
T - - -~ 2816
Post 2 99.7 .9.3[3014 99.8 99.3
) T & 1775
Post™'3 100.9 8.6]1867 100.9 100.7 » 7.41178
lAs with T:ble 3.13, this analysis was completed prior to ﬁaking 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
i} had not previously been identifiec correctlv.
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acore points higher than the mean for the comparable MAX-N GAIN group.
For MAT Total Math, the comparison is 74.1 for the PRE-POST GAIN group
and 71.0 for the comparable MAX-N GAIN group? These findings again
support thg conservative nature 9f.£he MAX-N GAIN report.

Table 3.16 presents a similar .comparison for first-starting sites.
All of the comparisons shown, including those for tge MAT again show that
~he MAX-N GAINS present a conservative picture of the true gains.

h
- e s e ¥r

Note: Since we do not have available the BETWEEN-YEARS
\ i ~ -~
retentions placed with grademates, the data for/the MAX<N Anslyels

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 off

retentions are minor and do not alter the conclusion drawn above.

Comparison of Findings for "Singles' and "Later Entering" Groups

As.;;EZE\Tﬁ’fE;;:;r 2, we have about 4800 student records where

~
there is only testing at one point in time ("Singles")‘?nd thus no basis
o
for computing gains. These records arise for several reasons. In the

early years, many students were tmot pretested, were given a po?f/\\
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Table 3.16
- Comparison of MAX~N GAIN Analysis Effects with those
" for BETWEEN-YEAR GAIN and PRE-POST GAIN Analyses on
l-at Starting Low-Income Students
e <
' WRAT Reading
HAX~N GAINZ BETWEEN-YEAR GAIN® PRE-POST GAIN®
Mean S.S.|5.D. R Mean S.S. N Mean S.S. | S.D. | N
Pre 1 - B2.1 11.4 1 1746 B2.4 82<2 11.4 {837
' T - - . = = 1549 ;
Post } 98.5 17.1 § 4132 100.9 99.2
; L ST 3522
Post ¥ 103.7 18.1 | 4007 106.4  104.2
. P - - - 2987 -
Poat 3 104.8 18.0 | 3224 105.2 106.3 16.1 | 837
HAT Total Reading
1
Post 3,1 $5.0° | 8.5 1883 | s6.5° | 8.1 |a1s ’
] i -
: { 3 -
WRAT Arithmeric ]
HAX-N GALN BETWEEN-YEAR GAIN® PRE-POST GAIN®
Mean $.5.1 S.D. N Mean S.S. ] Meap S5.S8. | $.D. | N _
Pre 1 B8. 3 12.3 11775 K87 ¥ 89.8 12.0 | 857
T = - m e e - - 1568
Post 1 97.7 11.8 | 4087 100.0 98.0
M 3496
Post 2 94.3 | B.9 | 4005 96,7 964.2 . ’
‘ t - - - 2989
Pos. 3 96.8 f 9.7 {3230 37.1 160.4 8.6 1857
MAT Total Hath 1
o T
. Post 3 | 69.8% | 11.1 1874 722.77 | 10.0 816 |
* 1

lData based.»n all

ZFor theserxﬁ%ia. retentions are grouped withy agemates,
3 .
For these data, retentions are grouped with\grademates.

4

f

ghtly smaller sample sf{ze than in Table 3.7.

) 4|'| . //
o

Sev footnote to Table 3.13.

.
+
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kindergacten test and then left the program to attend parochial school.
In Crand Rapids two whole cohorts were 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 chg program led to a large
number of sinple records 2fter some tests were discarded.

The present data on students ;here thece are single records does
not differ appreciably from that’reported in Technical Report 73-2,
December 1973. The fﬁudents tend to show lower test perfnxznnfes in
proportion to their lower placements in the Distar programs. The same
conclusion can also be drawn for the 1900 "later entgring“ atudents
. our file. The students perform more poorly when they have not been

full-term i~ .he E-B Follow Through program: This is to be expected {f

the program is i{mportant Lo thelr success.

IMPROVEMENT N 19
The “losaon Intelligence Test was used as & measure of general
lanpuaye - ompetency and more generalized cognitive skills. The findings

peaeral’y show an improveaoent in 17 from entrv to end of third prade.

In F~aitea (Table 3.17;, rhe average improvement {s 2.3 points for
low-{ncome atudents in the PRE-POST GAIN analysis. The BETWEEN-YLARS
CAIY analvsis s .0ws a galn of 9.6 polots during the kindergarten year and
small los#es totaline 3.5 points after that. The MAX-N GAIN analysis
shows 4 gain of 4.5 poiants. Th; PRE~FOST GAIN analvsis utilizes the

data from conorts 3 and 4 exclusively. It appears that coherts O and 6

y

are showing pains that will be closer to 6 or 7 points thap 2.

Table 3.17
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Table 3.17 .
Slosson IQ Gains, K-Starting Students ,
~P0OS
PRE-POST GAIN Retentions witi: Grademates
Pre X Post 3 Gain S.0 N
- A1l 106.6 109.2 2.55% 15.5 346
Low Income 105.7 108.0 2,30% 15.5 293
*Significant beyond -0l level.
/
BETWEEK-YEARS GAINS Retentions withAgemates
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

**S{gafficant beyond .001 level.

N

™
YAX-¥ GAIN

Retention with Grademates

Léw Income Only

Mean
Fre K 102.5
Post K 109.8
Pogt 1 108.1
Post 2 09.1
Post 3 106.9

e s £ - et i oy e v ot o P w——

S.D.

14.6
15.2
14.8
16.6
16.7

N

2642
4509
3174
2068
1933

¥ no¢ .01
%% p ¢ 001
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,

When examined more closely, it 1is apparent that the IQ gains for
K~sites are quite variable. With 73 students in the PRE~-POST BAI!S analysis,
Cherokees shows a mean gain of 9.4 points (10l1.1 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 cochort 3. This group was pulled out of the program
before they finished {t. in general, gains and losses seem related to
adequacy of program implicrentation.

) The 1Q gains for lst-sites are moré substantial. The average is

5 to 6 roints no matter which gains analysis is examined. This gain

i8 over one-third standard deviation. Examination of the data by sgite
suggests the lmportance of program implement§tion. For example, in.
Las Vegas, New Mexico, after two vears of modest gains (4.1 and 3.8), a
push on taking the kids as far as thevy could go, produced a mean gain
of 13 polnts for 66 children. Lareer vaine alsn tend to be found in

areas where the parent languaws is vat Fnplish (Rosebud, fvaide  Dimmipe).

\
The effrcts f the pains in lat-starting shies {s to -ring the mean

student [ ta the average for the pensral populartor,

Jisrributional Analyees

M i . P S P
JUods st e tor mean effeccs to Lo diatuited Ly anasaal 0o

tributions.  Thls ot the Case lor tne pregsent data.  When we exarine
the dierrii gt ot Gttt g By wmtar fneag amed 1 he Deveare o en 4,

above gralde core 0 the resalty L ve overy conslatent with thoge alreads
ceaealesa ol 0 pre s the per ent of chiddren above prade oo




Table 3.18

Slosson IQ Gains, 1lst-Starting Students

PRE-POST GAINS

Retentions with Grademates

Page 54

Pre K Post 3 Gain S.D. N
All 95.5 1n1.9 6.38*% 14.5 1208
Low Income 94.7 101.0 6.31% 14.6 996
*Significant teyond .00l level.
BETWEEN-YEAR GAINS Retentions with Agemates \
Pre Post Gain S.D. N
Low-Income Student
Pre 1 - Post 1 93.6 98.6 4,96% 11.5 1592
Pogst 1 - Post 2 97.7 99.3 1.61% 12.1 2533
Post 2 - Post 3 |, 98.8 99.3 .48% 11.9 2154

i

*Significant beyond .001 level.

HAX-N CAIN Retention with Grademates

Lo. Income Studuut 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 9%.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 <ach measure except WRAT Spelling

and MAT Reading. The lst-starting scudents show a lower percentage

above grade norms except on MAT Math and Language where they do as well. {

The importarnce of using the kindergarten year for instruction is as

apparent in these data as in the data based on means. .

Figures 3.1, 3.2, and 3.3 show the distributions by stanine groupings
for ALL students in the MAX-N GAIN analysis ror the Pre-K and Post-3rd
testings. The distributions for WRAT Reading show a remarkabl: shift to
higher stan!. .s. 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
! to 9, Poge-third grade, 53 percent fall in these top level stinines.

Stronp distriburional shifts are also present for Arithmetic and Spelling,

but they are not «3 pronounced as that for Reeding.

- e e e we wm s e e

The percentage of cases by stanines on the MAT tests for K-starting
children at the enc of first, second, and third grades are glven in
Tables 3.20, 3 21, and 3.?72. Our Follow Through children do better

tuan the norm group on Total Reading at the end of firgt and second

grades, but {3}l somewhat behiind on the third grade test. This ts
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Table 3.19

Percent of Children above Grade Norm

;LStarting \\

Low Income

/

/
/

All

Variable N Above N Total % N Above N Total %
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 53.0 1046 017 51.9
Language 933 1770 52.7 1156 2118 54.6
lst Starting
WRAT !
Reading 2099 3499 60.0 2770 4432 62.5
Arithmetic 1515 3500 43.3 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 §71 1904 51.0 1283 2353 54.5
Spelling 743 1841 40.4 985 2283 43.1
Language 1064 1916 55.5 1385 2311 58.4
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'gon;istent with findings reported earlier. The new Information to note

is that in the low staniﬁes (1, 2, 3) we match the norm group &uite well.
It is only in the high ‘'stanines (7, 8, 9) that we fall behind in frequency
of cases. The implication is that ;he program produce§ students with good
reading comprehension, but we lack our share of the top level kids in
language competency. This is to be expected 1f disadvantageu child

are on the sverage weak in language competencies. Our p?ogram 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 1n many middle-class homes.
On the MAT Total Math test (Table 3.21), percentage of éases by

stasfnes shows an improvement from firzt to third grade for K-starting

children. Table 3.22 shows a distributio~ that 18 a little betterQChan

the norm group for Language (grammar) and a little worse for Spelling.

Table 3.20
All Children from K-Sites

MAT Toual Reading Percentagesa at a Given Stanine

Percent at Each Stanine
) . , Norm
Stanine Post 1xt Pogt 2nd Post 3rd Expectation

¥ ) 2™y 1 3 4
2 3 %1 4 ¥ 12 01 25 7 % 23
3 6 7 14 s 12
4 9 17 20 17
5 . 14§ 41 25} 66 26} 62 20 Y 54
6 18 24 16 17 j
7 .22 14— 7 12
8 14 48 4 22 4 13 7 23
9 12 4 2 4 )

/ N = 3183 2556 2127
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Table 3.21
All Children from K-Sftes .

MAT Total Math Percentages at a Given Stanine

Parcent at Each Stanine

Notm

Stanire Post 1st Post 2nd Post rd Expertation

1. 2 9 4 {

2 gh}, 2¢ 9 26 7 20" 7 23

3 13 14 ) 9 12

4 21 ®1 16 17

5 _ 22 59 17 52 ‘_7‘} 51 20 L4

6 16 ) 14 18 17

7 8 137 177 Ly

8 6 p 17 5 { 23 8 } 30 7_§ 33

9 3 S . 5 4

N = 3207
Table 3.22

All Children from K~Sites

MAT Langua,e and Speliing Percentages at a Given Stanine

Stanine

MAT Language MAT Spelling

Post 3rd Pest 2nd Post 3rd

Norm
Expectation

4 17 3~ 4
6 y 20 7920 , 7 § 22 7 %23
10 12 12 12

18 16 17
56 17 % 57 21 § 58 20 § 50
22 21 ] 17

10 11 12
j{ 24 0N 23 6§ 20 7% 23
) 13 3 4

N = 2539 N = 2017
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! The data presented in this Chapter show Ehat the objective of o
. getting disadvantaged cﬁildren up to national norm averages on‘bs_ic

academic skills was largcly met, espifially for K-startin; sites.

Improvement on the Slosson IQ tests was also found, eipeciali& with

-

the initially lower lst-starting sites.

e % Mo
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ANALYSES BY COHORT

.

The data by cohort permit an examination of the reliability of
the findings over time and an exsmination of possible ptog;ah‘impro;eéents
_over ﬁime: As was shown in the last chapter, the MAX-N GAINS data base
leads to the same conclusions a; the other more refined gains analyses
{with a siight reduction in magyitudé of effects), while praviding for
a much 1atger‘§amqle size. For these reasons we will restrict analyses
in this chapt;r to that data base, except for IQ data. We will further
focus the anglyses oily on Low-Income students with retentions placed
with grademates. ‘

READING

K-Starting Sires

Yearly gains (or losses) against the norm group are shown for
WRAT Reading in Table &.1 and 4.2. In these tables, the ending
level from the érade befo;e is used as the base for change for the
next grade ievel. > data ior kindergarten show little varia.'on
in the entry perfortance of the childrep, a strong gain against the
norms for all cohorts, .nd a three-fourths standard deviation Lgp;ov;ment
from cohort 2 to coh rt 6. This improvement can be attributed largely
ts the improvement in teaching at the kindergarten level. In the ..rly
years, kin;ergarten teachers wete n.t prepared to believe that their

childien could be taught to read, .o they did not always '"follow through”

wirh sponsor suggestions, After a number of demonstrations of what could

-

-~
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be done, and a real targeting by the sponsor on kindergarteh-level
, perfbrmance of teachers and aides, improvements were made in the

’

nunber of lessons taught and the quality of the teachiag.:

. Table 4.1 and 4.2 \i
The data for cohort 1 stands apart from the rest. These data afb
from only four sites and the g_ls small. However, as we shall see in
S :
Tables 4.3 and 4.4, a similar effect is found for lst-starting sites. \
. metic) program the first year moved faster than the publishe versig \

. 2 \

the ‘following year which gave more atteution to lower performing Eﬁil\ren.

R R 'u«».~/) e A

One explanation for the cohort 1 effect is that the read{gﬁ\ifrd arith-

he data over cohorts for first grade, also show rather consistent ‘\
gains jgainst .ne norms and that improvements over cohorts tend to be \\
maintaiﬁed. The data in Table 4.2 feor second and third grades, show that \

Ay
there are no further gains against the norm group. On the contrary,

except for éghort 1, there are slight iosses in second grade and

y
essentially £§ changes in third grade. The pattern for level of per-
formance over qOhorts 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.

lst-Starting Sitee

R " 1

Tables 4.3 and 4.4 present the WRAT Reading data over six cohorts

for lst-starting sites. The tables show consistent gains against the
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Table 4.1

No\m-Referenccd Gains on WRAT Reading by Cochort from
Kindergarten through First Grade for K-Starting,
Y Low-Income, E-~B Foliow Through Students

b - |
Kindergarten ol First Grade ——————"1H=
aol_\ : . ! |
Lk A / \
\\ » == o= %E
: ' = =
84 A ] H= 25 23 .
\ e £ g i gl S5 K
‘ 77 ' RENI© =
vt E =5 = HE v
L ) = = = T
* 0 \ y = = S ==
it = = —
|
15 = ;
52 g
| = =

atill B

Percentiles on a One-F ourth-Standard-beviation Scale

= '
== 2= 5
5
= |
1 \
7
a | \ . -
Cohort 1 2 3 4 5 \6 1 2 3 4 5 6 4
PRE X K K K K - - .- - 1
a
POST K K K K K aK K~1 K-1 .K-1 K-1 K-1 K-1 }
Post N 97 755 1184 1173 1045 927 281 758 1135 988 889 759 |

Post %-tile 61 47 66 10 77 73 79 82 88 87 87,

Post S.S. 104 99 106 108 111 109 112 114 1:8° 117 117 .

Post 0. 18.9 17.9 19.6 18.5 19.0 18.3 20.6 19.5 21.2 19.9 20.4

o . =i
: 1.24  1.06 1.32 1.39 1.49 1.41 2.73 2.86 ‘3.08 3.05 3.00
,EMCSt G. L. : :
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Norm-Referenced Gains (Losses) on WRAT Reading by
Cohort from Post~First Grade to Post-Third Grade for .

: ‘;t 6.E.

K-Starting, Bow~Income, E~B Follow Through Students
- Second Grade Third Grade
1 {
L % I
Fi;if == i ‘
= ) + pu . £
2
. ‘ EY
R y .
> 69 .
e’
b -
= ,
2 60 ‘
S
i - .
£ 50 —
L N
[~
l-l;- .
= 40 i
<
- m -
— . ‘
S +
= .
3 23 ;
; )
[~
16
n- -
7 -
a4
Cohort 1 2 3 4 5 1 2 3 4
- POST 12 12 1-2 1-2 1-2 2-3  2-3 2-3 2-3
Post N 234 655 797 854 758 197 409 664 718
_Post  %-tile 86 75 81 84 84 86 79 82 86
Post S.S. 116 110 113 115 115 116~ 112 114 116
« N \
Post S.D. 18.5 18.3 19.6 21.0 20.6 18.4 18.3 20.9 22.8
\ . ~
4obh 3.89 4522 4.26 4.36 Gy 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 1s no dramatic trend for ar improvement over cohorts as

< - e e e e em e e e

found for K—;tarting 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 gréduated
before we began MAT testings. A careful examination of the data by

site shows tue possible contributions oﬁ several factors. First, we

r t

know in E. St. Louis that the first groyp was taught by th%.best

L3

teachers in the district and the children were strongly taught all the

-

way through. They ended up with a mean WRAT Reading standard score of

129 (N = 166) for cohort 1. The mean for cohort 2 was "only' 115

~

(N = 122). Second, we.né&e that in five other sites Qhere are similar
stroné gainé against the norm group from post;second to post-th%rd

grades for .cohort 1 chilgren, whil: 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 tﬂe revision must
account for part of this unusual performance. Third, when the site

changes are considered, we note that a high performing site that

started in K and lst simultaneously 1is present in cohort 1, but not

RRVAY
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T§blé 4.3

Norm-Referenced Gains on WRAT Reading by Cohort from
Pre-First Grade ‘through Second Grade for lst-Starting,
Low-Income, E-B Follow Through Students

LA )

L4
8

Second Grade

ki

>
g
A
8
s
o>
a .
. =2 60
}gﬁ.;g
s
L= :
s
/ L 401
(] (- +]
) S
g 3‘-
3.
£ 23
8
a 16
11
7
a
Cohort 1
PRE Y
POST 1
Post N 721
Post %-tile 53
Post S.S. 101
Post S.D. 20.0

2 3 4

1 1 1

1 1 1
1208 1009 746

45 47 50

98 99 100

L4

17.7 17.9 18.9

1.89 2.01 2.01

5 6 1 2 3 4 5 6
1 1 - - - - - -
1 1 122 1-2  1-2  1-2 “1-2  1-=2
713 763| 775 1163 977 604 608 538

53 53 63 66 61 58 63 63 °

101 101} 105 106 104 103 105 105

16.6 18.1{18.7 19.1 18.4 18.0 17.0 18.2

2.07 2.11} 3.56 3.68 3.41, 3.45 3.59 3.53
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Table 4.4 !
Norm~Referenced Gains (or Losses) on WRAT Reading by
';" . . Cohort from Post-Second Grade to Post-Third Grade for
N 1st-Starting, Low-Income, E-B Follow Through Students
-}'\. I =
Third Grade |
89 ; ;
iE
84
o 4
]
&
- 77
=2
s L
S
> 69 -
s |
- e —} i
- s & | A
= 60
& -
L h
] f
E 50 . - -
= B
(] .
ORI
e 40 : - —
[ ] | ! -
© - ,
S 3
(724
2
| £ | |
t < 23 :
Toam - i
@
—em R |
161+—
"
7+
A
F
Cohprt 1 2 3 4 5
. posT 2-3  2-3 23 2-3 2-3 .
Post N 678 1012 853 602 481
Post %-tile 82 63 63 58 63
Post S.S. 114 105 105 103 105
Past S.D. 22.5 16.0 19.6 18.6 16.3 &
¢ 5.48 4.50 4.50 4.43 4.44 A
t G.E. ' . 10
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cohort 2; while a low4§erforming site was new to Follow Through in
Cohort 2. 1hase three effects combine to produce an effect that is one-
half standaid devidation in magnitude. the that most of ;he effect )
is accounted for b& program and teacheg variables. It 1s perhaps also
important to note that cohort 1 showed significanfly higher IQ gains
on the SIT from the end of first grade to the end of tﬂird grade than
the average of the other cchorts (96.9 to 102.0 versus 97.1 to 99.0
~with N's ét approximately 600Q ;nd 3000 for the twoﬁgroups). (A 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, thagifor K-starting sites in cohorts 2 and 3,
there is an increase on MAT Total Read;ng standard scores at the en& 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 5625 to
58.3 is significant beyond the .001 level (CR = 3.0) and amounts to a 7
percentile gain from the 35th to the 4lst.

For the first starting sites in cohorts 3, 4, ané 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 ;he .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.

Qo . 1.0‘5
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Discounting thg first cohort, which mo&éd t@rough a faster program and
for.whish the N is small and restricted/to four gsites, the magnigude
of the improvement is about one-hﬁlf gtandard deviation. Although the
data fcr the last two cohorts is not yet in, it would appear that the
same magnitude of improvement over cohort; will h;ld at the end of
third grade.

The analysis also shows a consistency across cohorts in the
starting baseiine performance and in the gains against che norms by
; . )

grade level. On the WRAT Arithmétic tests, there is a substantial

gain during kindergarten (one-and-one-half standard deviation units).

A little of this gain is lost in first.g;ade,—aad~quite a bit 1is lost

in second grade. But there is a recove;y'of‘small gains against the

norm group in third grade, so that the net .gain (K-3) againét the norm

group is approxiﬁ%ﬁély 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 tc the WRAT emphasis on column functi?ns at.the
second grade level, while the DISTAR ;rogram (first edition) emphasizes N

row functions. This difference is corrected by the end of third grade.

lst—Starting Sites ; \

The arithmetic data from lst-starting sites shows an improvement

over cohorts of more than one-fourth standard deviat&on 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 modifidations that were made.

Q _1.(\“l
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vorm-Referenced Gains (Losses) on WRAT Arithmetic by Cohort
from Kindrrgarten through First Grade for K-Starting,

Low-Income, E-B Follow Through Students

-¢——————Kindergarten >|< First Grade e
- | . ‘ P '
84 — -+
@ f , | |
5] . N ] !
Py ! i { -
= 77 & [ T
e - * : | i a2
s Y S f - ¥ @ i
g 69 T § SR S A ! -
< L8 1 1 i
& - 1?& i -} 4 | 'Q*L |
B 60T S T _—
I : 4 $ . | .
& |- S T NS |
€ 0T T T TF ] !
= Y b K ‘.;._?‘
=) - BE iE | ‘
- 3 I ¥ i
40 — -
o = : < |

¢ B - R |

= : |

w 3‘ - R -: T

2 : + 3 i
= 7 g A I

= ] . Hx N

S 2371+ ! 23 B

& X ; ‘ T :

(- 8 ,

1 t
16 ; ! o
i ' 1
| :
1 1 !
| s
, i !
’ R | |
; . i
4 l i IM , !

Cohort 1 2 3 4 5 6 1 2 3 4 5 6
PRE K K K K K K - - - - - -
POST K K K K K K K-1 K-1 K-1 K~1 K-} K-l
N 99 757 1185 1172 1051 925 | 279 760 1135 992 889 754

%-tile 63 ss 65 73 77 5| s5 S5 61 70 70 68

S.S. 105 102 106 109 111 110 102 102 104 108 108 107
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

1.16 1.32 1.42 1¢51-(})43 2.05 2.11 2.19 2.40 2.44 2.34

G.E. 1.25




Page 73
- Table 4.6
Norm-Referenced Gains (Losses) on WRAT Arithmetic by -
. Cohort from Post-First Crade to Post-Third Grade for
! ' K-Starting, Low-Income, E-B Follow Through Students
AN
ag———Fecond Grade ——= ¢ Third Grade ———p
89 i , — : 3 -
! > ; | | 1 ;
. y
84 1 — — + ! /
2 i ; /
<< b
2 — }
~ 77 ; — , ; —_— .
2 ? i
= ! A
o) i . | |
3 69 | - V: s y T B ! ‘ -
> 1 | .
E A3 r'- ' ,
0] . X 1 ¢
_c-% 60 P .“ ‘ " . é : Y T I
IR R e
5 £ 50— ——r + ; L 9
R 7 ‘
.- . 4 i !
< 40 . 4 b :
=] ! ' :
] ! ' ‘
- e= ] ; : ‘
= 3 —- . + — 4 ; ’
> | : | ! '
= ~ ]
@ 23 : ~ , / ,
5 ! ' | |
o i '
16 + + . - :
i 1
. 0 | ‘
| L
, i i
= = F ? —
; ; ; . § f |
. 7 —— . : ‘ : ; : |
z | i ' | !
}' , ? t ! l :
4 | L | |
Cohort 1 2 3 4 5 12 34
POST 1-2 12 1-2 1-2 1-2 -3 2-3 2-3 2-3
Post N 233 65 796 853 750 197 408 669 715
Post %-tile 42 42 50 53 55 47 sG55 S8
Post S.S. 97 97 100 101 102 99 100 102 103
Post S.D. 6.5 8.5 9.3 9.8 G.2 8.6 8.5 8.5 6.7
. O ‘
EMCOSt 6.E. 2.70 2.82 13.07. 3.11 3.23 1( 3.70 3.84 4.06 4.13
P e N . L)




. ) Page Th

.

[ 3
’ ) The gain against the norm group 19 consistently shown to occur in

flgét and third grades, not second. These gains are consistent with

the findings for K-starting sites.
ST e m e e e e e o e =

An improvement over col.orts 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 T;tal Math 1s from a mean standard score of
66.3 to 72.6 to 72.7. in percentiles, thies is an increase from 35 to
59 or one-half standard deviation unit. For lst-starting sites at the
end of third grade in cohorts 3, 4, and 5, the improvemen:hon Total Math
is from a mean standard score of 68.7 te 70.7 to 71.2. In percentiles,

this 1s an increase from 41 to 52. This {s & sne-quarter standard

deviation improvement.

SPELLING

K-Starting Sites

In many w~vs, spelling was neglected by the sponsor in the process
of giving priority tec readinyg, oral communication skills, and lugical
and mathematical competence. The local. projects were encouraged to
provide their own 3pelling programs. Some did, but many did not. After
several years of fallure to implement spell! .p programs, cur projerct
managers vere encouraged t- be .ure spelling was included at ald levels
in all sites., The efferts of tnis effort are particularly apparent

on the WRAT Spelling test which was given to ali cohorts. Tables
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Table 4.7

Norm-Referenced Gains on WRAT Arithmetic by Cohort
frow Pre-First Grade to Post-Second Grade for
lst-Starting, Low-Income, E-B Follow Through Students
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Table 4.8
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4.5 and Q.IO gshow the data for each grade level. The improvement over

cohorts 1is néarlx~ggf~standard deviation in kindergarten. The magnitude

of\ipprobement then decfEases in successive grade levels, so that by the
end of third grade, no aignific;nt effect is apparent {with or without
projection§ for cohorzs 5 and 6). Better ways of teaching adwanced
spelling skills are négded and are currently a programmatic concern

- -

of the sponsor. '
A consgistency of \gains against the norm group is present over
cohorts. Substantial gaiﬁs are made #n kindergarten (more .har one<and

one~half starddayd deviation units for some cohorts) and then there is

a loss of gayns, dropping bazk to the 50th percentile. -

lst<=Starting Sites . . r

Tables 4.11 and 4.12 show the improvements over cohorts for lst-
starting sites. Suiall trends for improvement are shown, about one-

fourth standard deviation in magnitude.

a an @ an e @ wm wm e= wm e

MAT Spelling scores from K-sites at the end of third grade show
no systemati: improvementg over cohorts 2, 3, and 4. For lst-sites

an improvement of less thAn one-fourth standard deviation is projected.

v -
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Table 4.9 . .

' /.
Norm-Referenced Gains (Losses) on WRAT Spelling by

Cohort* from Kindergarten through:First Grade for 4

K-Starting, Low-Income, E-B Follow Through Students X
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\3 : ) Table 4.10 ?
Co ) ) )
v i Norm-Referenced Gains (Losses) on WRAT Spelling by
’\‘ ' ., Cohort from Post-First to Post+{Third Grade for
\ K-Starting, Low-Income, E-B Follow Through Students
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Table 4.1Y
E Norm-Referenced Gains on WRAT Spelling by Cohort from
i‘ - ) Pre-First Grade to Post-Second Grade for lst-Starting,
i Low-Income, E-B Follow Through Students .
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Table 4.12

Norm-Referenced Gains on WRAT Spelling by Cohort
from Post-Second Grade to Post-Third Grade for

. lst~Starting, Low—Income,h -B Follow Through Students
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. IQ GAINS

An examination of IQ gains using the SIT over cohorts will not
o .

be undertaken for K-starting sites because of the limited data in the
PRE-POST GAINS analysis. For the lst-starting sités, the gains data

are shown by cohort in Table 4.13. The cohort 1 data is very limited"
i

7

(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 cohort 5. From cohort 2 to cohort 5 some improvement in

\

gain is to be notéd. The difference in gain by cohort 3 over cohort 2 and

by cohort 5 over %ohort 4 are significant beyond the .001 levei. The size

-~

of the gains appear to be ggrrélated with entry level IQ.

IN \

Summary
[}

The analyses by cohorts show that the cohert 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 ?ctuéliy slowed down some better students;and led to lower mean
outcome levels. Nevertheless,“cohorts 2 to 6 show a progressive
improvement in performance in K-sites on WRAT Reading and Arithmetic" ‘ .
(and to a lessger degree Spelling). Some progressive impra;ements on the
MAT are also shown for the cohorts teste% with the MAT. The analysis

..xevealed that the major source of the imp\ovement over cohorts was
associated with improvements in implemenpi%iou at the kindergarten level.

N

It took some time to get kindergarten teachers to make more seriocus efforts

-

to teach academics to young children. Many had been trained that it was

quite inappropriate to do so. -

S ) ll;)
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Table 4.13

SIT IQ Gains over Cohorts for 1lst-Starting, ™

Low-Income, E-B Follow Through Students from

the PRE-POST GAINS Analysis
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In keeping with this, less pronounced improvements over cohorts
2 to 6 were found for lst-sites. The largest improvement was found in
arithmetic, where successive program modifications may account for
the gains. N
The PRE-POST \GAINS analysis was used to exsmine IQ gain§ for 1lst-
starting sites only. Discounting the cohort 1 which 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..

g




CHAPTER 5

CONTROLLED WITHIN-SITE COMPARISONS (INCLUDING HEAD START)

In a numper of our projects we started at several gradehlevels at
once, or the sites switched from being lst-starting to K-statting after
Follow Thrbugg was under way. Where these events happened, it is
possigle to make comparisons within the same,schools with the same
teachers for ;hildren who have had two years of tﬁe E~-B program, three
y;ar§ of the program, or four years of the program. ff the program 4s
having an impact, those children who are in it lonéer shou;d#ao better.

IS
R4

These comparisons also provide another kind of arswer to the question
< ~ )

"Does k&ndergarten make a difference?"” Since the comparisons of K-
starting sites with lst-starting sites are péssiply 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 withcut a sponsored
Head Start program is possible. 1In 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.

110
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.

CHEROKEE

The first within-site comparisons come from the Eastern Band Che okee
Indian community in North Carolina where tne children attend a BIA school.
n‘1970, we installed our program simultaneously in kindergarien, first,
and second grades. The children had had the benefit of Follow Through
the\year before gith another sponsor who was terminated. As far as we
could determine, there had been no significent impact of that year of .
Follow.Through on the school program. Tablies 5.1 to 5.5 provide the
compari ?ns on WRAT and MAT ;ariables for the childrén whe s§§rtéd the
program in second grade (2 years of E-B), first grade (3‘years of E-B)

and kinderparten (4 years of E~B). The K-starting group includes four

»

L
cohorts .throuygh first grade, three through second, and two through third.

-

Examination ofi the K-starting data by cohorts shows progressive improvements

' o
for the first three cohorts.

Table 5.1 ; ves the data for WRAT Reading. It can be seen that
the éhilqreﬁ with % years of program are nearly a 8tandard33évi§ficn above
the children with 2\years of program. ‘The difference is highly
significant (p <-.00ﬁ). Children with &4 yedrs of program are also weli
ahead of those with oniy 3 years of program at the end of first and second

grades, but not third gFadé. Apparently 3 years was enough to catch up

)t \ . i .
on decoding skills. ) ;

Table 5.1 '

i

Table 5.2

~

Table 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

' Years of E-B Follow Through on WRAT Reading
(Retentions with Agemates)
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Table $5.2

Comparison o! Progress for All Cherokee Students with 2,

Years of E-B Follow Thrdough on WRAT Arithmetic
(Retentions with Agemates)
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Table .3

Progress tor All Cherokee Students with 0, 3,
t-8 Follow Through on WRAT Spelline
(Retentions with A\gemates)
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el . . As Table 5.2 shows, the 4-year students did significantly bgt;er

:
»
M 14

© : (E < .001) @han-botﬁ,the B-yea; group and tﬁ¢'2-yegr étoups OB\VR&Z\

‘ ~Aritﬁ=e;iéi Table 5.3 shows that this same conclusion holds for WRA;f\\\\S\ﬁ\\\‘*>~AE
. - . 3 . . .

Spelling. The nagﬁicude qé th;iééffééegces at the end of third grade
.ar; f;;m a qﬁéituc to a half s:andard~ééviatiqn. ‘

The comparisons forAHAf io;al Reading ané‘xétg} Math (Table 5:4)
also show significant effects_favoriﬁg the 4-year group. The difference
for HAIgTQQal Reading is signif}cant at ché.,ooz level, and that for

Totsl Math is beyond the .001 level. Table 5.5 shows the effects for

e

B Language and Spei}igg~on the MAT. the Langqgge‘diffefénpe»siggifigangly
‘ favors the 4-§ear'group {ﬁ < .001) as does the Spéliing differéﬁce !

(p < -02). ‘ ' o

1IQ data are aVailgPle for comparin; thé 3-yeaf group with the

.4~year group. The comparisons are based only on the séudents for whom
. ’ R . .

thergs is a pretest and posttest. The data are as follows:

. Pre-1 Fost 3 - Gain
. Mean' SD N  Mean SD N Mean SD N |
. 3~year group. 98.6 17.3 75 101.7 18.6 75 3.05°12.4 75 o
. Pre-K Post 3 Gain
= 4-year group 1L 101.4 10.0 49 . 107.9 15.5 49 9.38 12.5 73
.* '4-~year group2. 100.5 13.7 24 115.7 13.9 24
k; The difference in IQ gain is significant at the .01 level. The
difference at the end of. third grade is also sigrificant.
Thege comparisons clearly show a strong g;égram impact that increased
the longer the program was in effect.
L 12 J . . 1N "




,E. ST. LOUILS

E. St. Louis, Illinois is a Black community just over the river

‘. -

from St. Louis. E. St. Louls started Follow Through in 1968 as a’ 1st—

Bo.

grsdefstarting parent~imp1emented‘program who cpose.the E—B model as .
: . sponsor. .In 1970, public school kindergartensﬁuere‘intrbduced. This |

~gave us three cohorts with 1st;starting children and four with K~

starting children. In addition, Planned Variation Head Startwas

iﬂtroduced as a program for five—year olds in 1969 and for four—year

* olds in 1970. TheHead Startdata will be discussed later in this chapter..

-

For now, the children with E~B'SponsoredHead Start are excluded

from the analysis.

Y It was noted in discussing the data for lst-starting sites over

cohorts, that cohort 1 for E. St. Louis perforued‘unusually high on ~N

.. . most measures at the end of third grade. They had been taught by a

G e e m e .

) selected group of‘teachers and made great progress. This unusual

.
s

f% . performance for cohort 1 tends to obscure some of theyeffects of K~
. axe
‘ﬂstarting and 1st—starting cohorts. Tables 5.6 to 5.10 374sent the

comparisons for children with- 3 and 4-years of program. For WRAT

Reading, the differences are significant and favor-K-starting children

at the end of grade i and 2, but not 3. Thé\unusually, high performance
) . AN H N -
. ‘ -
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: ,

.

lst-Starting (3-years E-B)

. G.E. . s8 ~ S N B
co Cohort 1 7.28 129 25.8 166 oo
- Cohort 2 5.34 i15 21.8 122 |
Cohort 3 4.91 110 20.8 98 ] !
':: K-Starting (4~years E-B) . ~/
: Cohort 3 6.37 125 '24.1 89 - o

~ Cohort 4

6.17 121 26.8 n - ; . /2
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Full Toxt Provided by ERIC
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i ' Table 5.6
v : . N~ e o
! Compar}:&:on of Progress for -Low-Income E. St. Louis Students -
. wit:h and 4 Years of E~B-‘Follow Through on WRAT Reading
. . (Retentions with Grgdemates)
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y oy :
4 \,
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N 41 w9 389 238" 610 610 371 " 160
%tile 68 83 91 ‘10 79 88 9. 94
T .
S.8.7 107 14 120 81.- 112 118 119 123
S.D. 21.0 21.3 23,5 ° " 18.8 18.3 22.2 22.9 " 25.4
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X

Cohorts 5 and 6 will be stronger than the Krstarting cchorts 3 and 4 ii _ ’ E

current trends continue., Thus, it is apparent that the performance of

. cohort 1 on WRAT(Reading isatypical. If theke data:were ‘to be excluded

- -

from the evaluation, there would be an advantage for the K—starting

* o v

. cohorts of three—fourths of a standard deviation (112 versus- 123)

-On WRAT Arithmetic, cohort 1 is nearly a grade level ahead of cohorts

2 and 3 ktvo-thirds sgandard deiiation);;but even given this atypical :
performance, the K—starting cohorts shgwmavsignificantly superior peréhrnance
. at all grade levels q1-< 001). ‘Excluding>cohort 1, the superiority ;s; :

,L.' ~ about .7 grade levels. -

- - ey tmm wmp S mm gy cww W me Sn we o

On WRAT Spelling (Table 5.8), again the highly atypical performance

of cohort 1 (cohort l - llZ, cohort 2 a 99, cohort 3 = 94) eliminates ,
e .
_any significant effect by the end of third grade. Comparisons exeluding

- v

_cohort l-are highly significant, as are effects at the end of first and

.o

+ second grades. . - ’ ‘ . . ,

. On the MAT.the comparisons involved lst-starting cohort 3 and with

~

] K—starting Cohorts 3 and 4. The différences favor the K~gstarting grohps

[l

at the .001 level or better for Total Reading and Totul Math (Table 5.9). -
k \‘ \.
The magnitude of the differences is about one—half gtandard deviation or .4

D

L ‘grade'levels in each case. On MAT Language, - there is no significant

di{fferencz, while the difference on Spelling fauors the K-starting groups i

at betterfthan the .01 level. »'- | |
éomparisons on the SIT show more between~year gains on for K-starting

than for lst-starting children, but because the testing with the SIT does

not'cover'endugh of the same kids at pretest and posttest, they will not

S

be - reported. .. . . ) .

H

. - -‘ 126

. .
=]




Table 5.7
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- .

‘Comparison of PtogtessIEOt Low-Income E. St. Louis Students
with 3 and 4 Years of E-B Follow Through on WRAT Atithmetic

(Retentions with Grademates) .
894—; -
’ﬁ" T
84+— : ;
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T ) ¥ o ey
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POST 2 3 - K 1 2 3.
4 ‘ o
s ‘N 436 415 388 366 608 619 364 159
%-tile ."s6 a2 50 .13 79° 68 58 . 63 ¢
$S.. 100 97 100° 83 112 107 103 105 -
8D 1.7 8.8 0.8 ) 16.0. 14.4 12.3 9.6 8.1
- . ' R .
o 6 1.91 2.78 73.88 .06 1.50 2.34 3.22 -4.26
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Tablé’ 5.8

"

Comparison of Progress for Low-Income E. St. Louis
¥ith 3 and 4 Years of E-B Follow Through on WRAT Spelling

\Page’\97

Stud. 1ts

" - (Recennons with Grademates) «
R | qi
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-88- > : ”
% é\ . ‘.
3 i7 < T
o , = x\
. - 1 esp
"6 £0
» . .‘;” QY “X S
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‘ - 8.D. 12.5 15.1 196 22.2 1616 15.0 17.8 19.6
. L\ i
o 6.E. 104 2.84 3.66 -.25 1.39 2.36 3.40 4.42
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‘ Table 5.9 ; 2
) Cbmpatison of Progress for Low-Income E. St. Louis Students
. with 3 and &4 Years of E~B Follow Through on MAT N
A -~ . Total Reading . and “ Total Math
t - 894— iR 1. S
' 84 - i _ .
w . N ' 3
< : . E
; [7¢ ) 77 P I .
. — H ;
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, ) ' k
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POST * 3 14 2 3 3 1 2 3 - |
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H . > ! . ‘ 1 |
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$.8. 521

~S.D. 10.5.

42,

10.1

2.09 2.

B e

9.6

=G0 5 STTTTTT2067

"9.1

¢ =g -N;
9.4 v

~e
e
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o0 3 Table 5:10 ° N :
Co Comparison of Progress for Low:Incoge E. Sf. Louis Students. N B
. with 3 and 4 Years of E-B Follow Through on MAT .o
. ro N ,
. Language and / 3pelling
-8 s
! 84 - S ;" (e
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N. 108 1160 105 370 157
. - . . N (j
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- Inksummary, the'E. St. Louis data shpport‘ﬁ strong effect of

s L

starting the program in Kindergarten; if the usually-high performance

of cohort 1 is discounted. ) v

FLIPPIN
A

RS

-Flippin is a sm?ll Tural White community in northern Arkaneas. In

\1969 we initiated tﬁe program in Flippin for kindergart n, first, .and

et e T TN

econd grades. This gave us another chance to compare the effects ‘of

K_b‘selinea in’ Table 5.ll and 5.12, the Flippin children enter with more f

't

! skil%a_than found for our typical disadvantaged children. They also
progvéss much.further. . - - ‘ ' T
2 L4 . - - B »

T4bles 5.ll and S.l; shdw the caﬁparisons on. WRAT Reading, Arith— K

metic, and Spelling Note that we have changed the data being displayed

L]

from tha ﬂhown for 'Cherokee and E St. Louis. For the first twd within-

\ /

\
site stuck s, we wanted to get across the,point that the differenci

-/

attributable to an early atart in the piogram produced larger effects i
the, earlier grades than remained by the end of third grade. This s&?e con-

\

" clusion holds‘for all.the sites being compared. TheAremainder of the\

comparisons (ekcept for Headscart) will éocus on end of third:grade
\

comparisons only and will display the data for each cohort. This allon

L4 -

the reader to see consistencies or trends across‘cqhorts.

o Yomnrt , * N \

¥ \ . :
For each of the Flippin comparisons, the average 4-year prograu \
For

'effecta are signif%cantly above cﬁé average 2- and B—year effects. F¢ \ )

\
A

gressive improvements which are educationally significant. Arithmetic shows
1 ! ° .

WRAT Reading and Ar}thmetic, the significance 1s beyond the .001 1evel

For .Spelling it is ﬂeyond the .01 level. The Reading scores show pro-

=

. { .
a significant gain in going from 2 to 3 years of the program, but not to 4.

ey
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-~

.

The resu}te;for Spelling are like ‘those for Arithmetic. The Flippin

children are performing well above grade level in all areas. k
. - ‘ . * L3

e = m D e - ‘ ) .
) , \ . Tables 5.11 and 5.12

- e s Tm Ee am em em W = W

RACINE . .
Data comparing 3—and 4-year effects from Racine, Wieconsih}_are

presented in Tables 5.13 and 5. 14. The differenée for 3—and h-year T . .

N

e

effects are each eignificant. For Reading, thc significance is beyond
the .05 level, for Arithmetic.and Spelling the significance i3 beyond
the L001 level. After the cohort 1 surge which we have seen many times

before, ther: is progressive improvement over cohorts 2 to 4. The’ ] T ‘

‘.

magnitude of the difference in effect for K—starting and 1st-starting

L

cohorts is .. the order of one-half to three-fourths standard deviation,

s . L , ’ ’:—/L
or .6 to 1.0 grade equivalents. ' . L _
4 - L
: Tables 5.13 and 5.14 P -
- et oy am wm ae e o = e o \\\
» \
‘ PROVIDENCE “re ¥

Data comparing 3-and 4-year effects in Proviﬁénce, Rhode 1gland

are shown in Tables 5.15*and 5.16. The differences in overall effects

. N
N 4
*

4 " are each significant beyond the .00l 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.
?\
T e e = - - r . \
s e p

‘ o — .

o
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Aruitoxt provided by Eic:

-

"Percentiles on a One-Fourth-Standard-Deviation Scale

-

Table 5.11

Cooparison of Progress at the End of Third Grade for

Low-Incose Students from Flippin with 2, 3,7 and & Years of E-B

Follow Through on WRAT Reading and Ar{thzetic

(Retentions' with Agematesn)

-

€ 95 - = -
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,_Comﬁérisoq of Progress at the End of Third Grade for
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S 4 ' ‘ ROSEBUD—

<

The Rosebud Sipux Indians are represented in our model by four

Pl

\ ' ‘sepsrate school systems Three of the jurisdictions are funded through

%

the Rosebud Tribe and are grouped'for this presentation. "hey are the

te ‘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)

e y Cohort 1 includes lst-starting children at St. Francis. Cohort 2

-

&

the Millette County schools Each of the comparisons of the sverage

improvementsrover K-starting 'cohorts 2, 3, and 4 sre very impressive for

both Reading and Arithmetic. The magnitude of the effectg are on the

order of.a full grade level improvement.

- mm B ms W @ e ma @ @ e

Ly

\\ TODD COUNTY

The final compsrisgns\are for the mostly Sioux children in five

N

Todd County public schools. The\overall comparison of 3-year and 4-year
effeéts is significant only ‘or Arithmetic (p < .061). Resding“shows a

progressive improvement over cohorts 2 to 4, and both 3-year and 4-year

cohorts perfore/at an impressive level. The prugressive improvements in
Arithmetic represent a gain of more than one-half standard deviation.

Spelling shows no improvement over cohorts. v

.y
.

w

L, ) * Page 108 -
; .

includes both lst-starting and K-starting children at St. Francis and in.

3-year and A*year effects is significant beyond the .001 levek ssive

i
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Table 5.17

Comparison of Progress at the End.of Third Grade for
Low-Income Students from Rosebud with 3 and- 4 ears of E-B
Follow Through ot WRAT Reading and ‘Arithmetic

" (Retentions with Agemates)
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Table 5.18
. Comparison of Progress at thé "End of Third Grade for
Low-l’ncome Students from Rosebud with 3 .and 4 Years of E-B
Follow Through on WRAT Spelling
(Retentions with Agemates)
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(:gh'ort 2
POST 3 3

H 23 60
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s

S.D. 13.8 10.2 11.8 712.5 14.6.

G.E. 3.06 2.91 3.7w.02

]:KC “.*Average K-starting baseline.
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 Table 5;19 ) a -

i

Comparison of Progress at the End of Third Grade_ for
Low-Income Students from Todd County with 3 .and 4 Years of E-B

. ) Follow Through on WRAT Reading and Arithmetic . -
C _‘ (Retentions with Agemates) . .
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Table 5.20

_ Comparison of Progress of the End of Third Grade for
_ Low-Income Students from Todd County with 3 and 4 Years of E-B

-

. kN Follow Through on WRAT Spelling
sl " . . (Retentions ‘with Agemates)
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.8 grade levels. Larger differences a

! Pape, 113 °

_Summary on‘>¢thin-Site Comparisoné

A

<These within-site compariso 8 based on different durat;ong of‘program

-~

implementation demonstrate an advaq{:?e to 4 years of program over 3

years of program on the order of one half staadard deviatign, or .6 to

presant X& some cases and

insignificant differenceg occur for a few\comparisons. The overall

inos;udents. . ' ;

PLANNED VARIATION HEAD START COMPARISONS

We now wish to examine how the above findings within Follow Through

compare to those combining Planned VariationHead Start with Follow Through.

Planﬁed~Variation Head Startwas operated through Community Action Agencies

rather chen the public schools, although the programs were often housed in
ppdlic schools. !

In the years 1969, 1970, and 1971, sponsored Head Start programs -

were initiated in three E-B Follow Through Communities. The ccmmuﬁiries

-

were Tupelo, Mississippi; E. Las Vegas, New Mexico; and E. St. Louis,
Illinois. All programs began with flve-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 grsdps, 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, 88)

well as the progress by grade level.




.. Tupelo

- Tables 5.21 to 5.25 present the comparisons for Tupelo. On

entfy);o«fifsf/grade‘there is a significant superiority of the Head Start

o ) studeﬁts over the ﬁonﬂ}ad 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 levels-of significance are as

; " follows: B ’ P .
| WRAT ‘ ~ )

Reading .01 ) |

. . Arithmetic .001 ‘ ' | ’ ' RO
Spelling .001
) { o, .
o Mar e

?otal Reading .001 . ) <

Total ﬁath .001 | .
R Language N. S. '

Spelling _ .001

SIT IQ N. S. -

. .
The magnltuée of the significant differences are from a quarter to //

a half standard deviation, of from .4 to .6 grade levels.
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_Tupelo Head Start and Follow Through C‘bmparisorls on
‘ WRAT Arithmetic for Low-Income Children, Retentions with Grademates
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Tupelo Head Start and Follow Through Comparisons .on

’

Table 5.23

Hﬁarxspelling for gow-Incn=e<Ch1idren. Retentions with Gradezates
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Tupelo Head Start and Follow Through Comparisons on
MAT at End of Third Grade for Low~Incosie Children
. {Retentions with G:aécmtes) ‘-

!
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3 Table 5.25 ' ¢
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N Tupelo Head Start and Follow Through Comparisons on
SIT 1IQ's for Low-Income Children, Retentions witiN\Grademates
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. Vegas. Again, on entry to first grade there are cléarly significant

‘reduced in size by the end of third grade, but still all eight

Vo . Page 120 °

E. Lasg Vegas

ZTables 5.26 to 5.30 present the Head Start comparisons for E. Las

L ~. - - o
differénces favoring the Head Start children. These differences are

\

measures‘favor the Head Start children and 5.of the 8 do so significantly.

The levels of significance are as follows: . ‘ ’

WRAT
Reading N. S.
Arithmetic .05 o
Spelling N. S.
MAT , ' - J
Total Reading .05
Total Math .01
Language ' .01 :
Spelling N. S.
SIT IQ .001

»

The magnitude of the eignificant differences are on the order

]

of one-quarter standard deviation, ‘or .2 to .4 grade levels.

—~ em am ew ww e ae ws = W
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. WRAT Reading tor Low-Incoue Studen:s,‘Re;entions with Grademates
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E. Las Vegas Héad(Start and Follow Through Comparisons on.
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E. Las Vegas Head Start and Follow Through Comparisons: on
WRAT Arithmetic for Low-Income Students, Reteations with Grademates’
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Table 5.28
E. Las Vegas H_ead Start and Follow Through Comparisons on
WRAT Spelling for Low-Income Students, Retentions with Grademates
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E. Las Vegas Head Start and Follow Through Compéiisons on

SIT 1Q's for Low-Income Children, Retentions with Grademates
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H. §. and F. 1.

‘¥. T.gnly.

4

-

»
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I

Percentiles on a,One-Fo‘urt'l]-StandardA-Dévi'ation Scale

% ,; 4

- PRE  Hs
¢ % ,POST -
\
\ N 61

%-tile - 52

§. S, 100.8

v S.D. 146

HS 1
150 -84
67 66

106.3 106.1

13.6

2 3
69 121
62 79

104.5 111.8

13.2 12.0 14.4

- 1 2 f 3
267 384 262 249
SO~ 53 68 63
100.2 101.9 107.2 105.2
11.9 13.0 13.0 15.6




"E. St; Louis

- LN
‘Tables 5.31 to 5.35 present the comparisons for E. St. Ley s five- ) '
yeatnoldHead Start. The,five—year—oldﬂead Start is compared with the
lspéetartipg Follow Through cﬁiléren. Comparisons at entey to firet.
grede are not available. Seven of the eight differences at the end of
third grade favor the Head Start children and three a;e significant. "The
- levels of significance afe as followsgl - X éi
WRAT ‘ .
' Reading N. .S. . - . \\
‘Arithmetic .00 :
’ Spelling N. S; (favors lst-starting Follow Througe)‘
. MAT !
L, " Toeal Reading -.01 B
Total Math K. S. . f.‘
Language N. S. ‘ . ’ :i
*
Spelling .01
- SIT IQ ’. N. S.

L

The magnitude of the significant differences are on the order of a

quarter standard deviation, or from .2 to .Q‘g}ade levels.

Tables 5.36 to 5.40 present the comparisons for the four-year-old
Head Start children with the K~atarting Follow Through students. While

there 1s a superiority of the Head Start children on entry to kindergarten,

there are no significant.differences at the end of third grade. We would
' PR
caution the reader not to conclude that a program for four-year olds is

‘

.
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Table 5. g
N\

E St. Louls Five-Year 0Old Hedd Start ﬁnd Fcllow Through ‘Comparison
|WRAT Arithmetfz;\

| 0 \

0

R

L]

Pefcentiies on a One-Fourth-Standard-Deviation Scale-

|

.

z

PRQ HS - - - 1 - - -
) POST - uis "\\1 2 3 - ! 2 3
N . 50 4b 36 36 43 415 388
%-tile :‘é»f 58 53 45 6l 559 42 50
$.S. 2 103 101 98 104 3 100 97 100,
S.D. 2.2 9.5 7.1 i - 11.7 8.8 10.8
6. E. 1.15 1.99° 2.84 4.16 1¢ - 1.91 2.78 3.88

*E. St. Louis pre-K Follow Through baseline.




E. St. Louis Five-Year 0ld Head Start and Follow Through Comparison-

Table 5.33

WRAT Spelling

Page 129

1 ! | l I S R [
®1 I ; —T T 7
f | n. 4. andlF. 1. F. T.|only
84— %
- ) ’ i
E ‘
& ; j
e 77 !’ ]
2 ' i
s : f '
J°>)‘ 69 ; x ST ‘ . BN
.m' ‘ i i
-":', ) . i i ‘ l f
= 60 i i i
= ! i
s | :
& | '
= f T
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?
7
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PRE  =us - - - - 1 - - -
POST - HS 1 2 3 - 1 2 3
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m b .
%tile = 2 ss w7 50 R Y B3
u 8
$. S o 8 102 99 100 o 98 99 104
7
S. 0. 12.8 10.6 11.7 11.7 12.5 15.1 19.6
6. E. .51 2,06 2.89 3.75 1.77 2.93 4.25
5,)
*E. St. Louis pre-K Follow Through baseline:lbL
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E. St. Louis Five-Year Old Head Start and Folibw Through Comparison
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L4 ’ \
not of value. Thisg program was not well~implemented, aide tu&novers and
absenses were e#treﬁelf high, and actual pzograeﬁ in the progrhms very |
low. The proper conclusion ia that the possible value of a fo r—year-old-
progéau has noé been demonatrated. | |

. g o

L di R T B

Tables 5.36 vo 5.40

e o qu W v e em S

i -

When the Eive-§eag~bld Hzad Startprogram is compared with the public
‘#chool kindergarten program, the k;ndergurnén children are clearly
ahead at the end of the first year as follows:

= .
Standard Scores

Pogt HS-5 . Post FI-K P
WRAT o
- . Reading 93 .12 001 ,
Arithmetic 103 . 112 +001 ,
¥ ‘Spelling . -88 - . 10%- . 001
SIT IQ . % 105.8 107.¢ , °° H.S.
At the end of third grade differences are aé follows: L.
HS-5 FI-Kk . Directien P
HRAT /

" Reading 129 123 _ HS N. S.
Arithmetic 1.04 105 FT H. S.
Spelling 100 106 FT 05

HAT -
Total Reading 56.5 . 59.4 T E. S.
Total Mach 70.4 72.6 FT N, 5.
Language 2.9 : 71.8 Hs N, S.
Spelling 64.7 £3.2 HS M. S,~
§IT 10 105.1 11:.4 T .05

Five differences favor the five-year olds taught in Pollow Through

{two 5ign1f1canc1§) and three fevor the five-year olda taught in Head Start

{none significantly). These data give a plight edge to the children taught

.

in chexifblic ashool aetcing. 1€ -

we *
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Table 5.37
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E. St. Louis Four-Year Old Head Start and Follow Through Comparison o
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Table 5.38

E. St. Louis Four-Year 0ld Head Staré and Follow Through Comparison
‘ WRAT Spelling . -
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. Table 5.39
E. St. Louis Four-Year Old Head Start and Follow Through Comparison
, MAT
Y - '
Total* Total . ° \ i
Reading Math ) Language Spelling
i - i
¥ -
84 HS.~4 I H.ls.-4 H. §.~4 ‘ H. §.-4
2 P 3 an;d and ' and and [l l':'
& 7 [ALNE AR r T F I Fo T ¥, 1T, F. F T, R
& TTr :
e = 3 - IS 3
7 a‘g ! ' ‘“
E £0 ; —_ ' :
P 7. ‘ |
[~V .
=2 t ; 5
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S 601 1 ‘ ;
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a |
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POST 3 3 3 3 3 3 3
K H0 140 94 159 56 160 56 157
%-tile 34 37 61 57 55 55 50 48 1
§.8.57.0 . .« 7. 12.6 71,7 71.8 b4.2  63.2 ‘
$.0. 7.8 s 1.8 4.4 10,4 1l./ 12,2 11.5
o GBEs1s s 4.20  4.06 442 4.50 184 3.73
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. Table 5.40 e
E. St. Louis Four-Year 0ld Head Start, and Follow Through Comparison
SIT ’ { -
! | i \
89 { ' 1
o 3T | !
Sun——— i 3
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& 7 i
= 777
S i =
E ; : ==
E 691 . =
¥ o =
: || B -
5 | = =
2 607 =
[y } == =
it
< L= -
§ 50 . ? - e =
b t |
© | : { :
5 1 . ! .
w v ; i |
@ o L |
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8 W 1 7
& ! | b
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| | -
all 4
PRE  HS - 1 ! 1 1 K - - - -
POST - Hs K 1 2 3 -~ K 1 2 3
K - 86 - - 75 60 483 587 05 268 159
"/a.we - 68 - - 71 78 46 70 65 65 79
S.S. - 1068 - R LRI IR B 5 109 0.6 10 4 1VLLB
S. b 13.9 - -/ 15.9 16.6 12.7 13.6 14.3 16.5 18.5




2

. Page 138

Summary on Head Start Comparisons

Sigqificént post-third-grade effectg éor Planned Variation Head
Start children are present for all three sites with five-year olds. An
adde&‘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 Ehe maénitude of effects found for the within-
agﬁe comparisons of 3; and 4-years of program with the effects uiihin
site with and withcut a K-level Heed Starf is 1nsqruqtive. The average
advantage by the end of third grade of the E-B Plagned Variation Head
Start programs was about one-quarter standard aeviation. The average
advantage for a 4-year Follow Through Program was about one-half
standard devi»*.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 gublic school programs.

In a later chapter we will'preaent an,an;lyais of tht-ways in which
student attendance, lessons taught, and other process variasbles relate
to outcomes. It is within these analyses that support for the inter-

pretation of the above conclugions about program ‘mplementation is found.

s

Y




CHAPTER 6 - e

FOLLOW UP STUDY. OF FIFTH AND SIXTH GRADERS

o In the g}:ing of 1975, fifth and sixth graders were tested with - .
the WRAT ﬁLevels 1 aqd 2) and the MAT éIntermediate) in seven sites
Qhere control groups could be found. In four gites tge SIT was also
given .to be used as a dependent v;;iable. Only the‘fifth graders in
Flippin and Flint hadjétarted 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 oniy gelective fac;ors operating in choosing sites were the avail-
ability of a con;rol group and distfict cooperation.

There were 711 Follow Through studgnts and 766 Non-Follow Through
students in the various comparie&ns. 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 satudents in most groups, so Low-Income, Non-iow-Income was
used és a'covarfate. Other sample differences in education of parents,
sexofstudent, number of siblings, and Ethnic group (White, Non-White)
were also adjusted by the use of covariance analysis where possible.

In Tupelo, Miasisaippil, the local district Californila Achievement

Test results were used in place of the MAT and the reading scores were

I
t o
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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 locel 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 groub af?és
. tended to be small (averaging about 50, but ranging from 18 to 117), we

’
accepted a one~tail .05 aignificange level. We also examined trends

with probability levels of .15 (one-tail) or less. Using the .05

levei (one;tail tesp), differences of approximately a quartei standard
. - .« -

deviation would be significant when the two sample. uizes wefe_SO.

The btudent§ tested by gite are listed in fable 6.1.

The overall pattern of findings is shown in Tablt 6.2.

The results show 53 aignifica;t difgprences‘o;: of a possible 149
at the .05 level using a one-tailed test. bf thege 53, 50 favor Follow
Through ;nd 3 favor Non-Follow Through groups. In addition the trends
between .06 and .15 probability levels show 19 out of 24 trends in

£avor of Follow Through. These findi;és imply that the E-B Follow
Through model has produced effects which are still detectable two and
three yYears after the special program'is no longer in effect, and under
cénditions when there was no assurance of a building on the gain§ wade
§1n Pollow Through. Furthermore, the effects come primarily from lst-~

starting sites where students are typically a quarter to a half standard

deviation behind the K-starting sites at the end of third grade.

- e o e o e e

- e wm e e e
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Table 6.1

Sample Sizes and Sites

-

. a ) ég}}ggngzgggh_: V -Non-Follow Through.
' Sth’ 6th Sth ’ 6th—> A E
'Flippin, Arkansas = 24* 18 S s7 6. '
E. St. Louis, [llinois- 43 . 47 T4 W4
Smithville, qunessee ‘ 9147 . 48 2 47
Uvalde, Texas © .7 1ot 86 . 101
" Dayton, Ohlo ‘ 104 33 81 4T :
Tupelo, Missdissippi ‘\\ T 38 34 . 25
Flint,'Michigan | 35% - 82 - :
Totals 426 285 7e 325

kStarted Follow Through in kindergarten.
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Table 6.2

Significance Levels (one-tail test) for Fifth and Sixth Gradc?

FT-NFT Comparisons with Covariate Adjustments

T NeT
WRAT MAT 1l 5 -
++ p" 0 . p= -
: H M . P< 06 p> .06 p¢«
R{%, B, A A | ¥ R'TR L Sp Comp Con MPS M Sui |05 .15 .15 .15 .05
- . .07 .09 .06 |.05 .03.03 .10 N.S. .13 H.S. .12 N.s. .001 : o
Flippin, Sth %6 .07 .09 .08 .07 30N 3 2 Ble & 3 3
h L]
5. HN.S. N.S.| .09 H.S.N.5. HN.S. .€3 H.S. N.S+ N.S. N.S. N.S.
Flippin, 6th N.S. N.S. N.S. W.S.| .09 3 d Selo 0o 12 1 1
N.S. N.S.N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
E. st. Louts, Seh | - - = = [©S N ‘o o 1 o o
: 01 .10 .04 .08 N.S. .06 .10 N.S. N.S. N.S.
£ St. Louls, 6ch | - - - - |01 10 .04 .03 + s 2 4 4 0 0
) .S. N.S.IN.S. .14 N.S. N.S. .05 N.S. N.S. N.S. N.S. .15 |
Smithville, Sth ‘ol 006 N.S. N.S.(N.S. .14 H ' 513 2.9 o o
. ) .001 .001].001 .001 .00l .001 .006 .004 .001 .00L .001 .002
Smithville, 6th 00l .001 .00l .001).001 .001 .001 .001 .006 .00% .00 .00p 000 Biw o 0 0 o
. . . .07 |®¥.s. .07 N.s. N.S. K.S. N.S. N.S. .01 N.S. .15 '
Uvalde, Sth [001 .00 .0z .07 ! X N 313 2 1 1 1
. . . N.S. K.S Au.S. N.S. N.S. N.S5. .05 .04 .02 .07 .02 .14 0 0
Uvalde, 6th °°f, 005 N AN + o+ T T Td sy s 2 6
- 001 .001 N.S. .001|.006 .00 .003 .0L .05 .03 .002 .003 .003 .001f.s o 3 o o .
Dayton, Sth + o+ y O+ o+ o+ v+ + + + + o+
S. N.S. N.S. N.S.IN.S. N.S. N.S. N.S. .05 N.S. N.S. .10 N.S. K.S. o 1
Dayton, 6th N.S. N.S - + 0 1 1
' . .003 N.S. N.S.|.08 N.S. 13 = - - = = = =1 o 3 3 .5 0
Tupelo, Sth Oi 003 + - +
) .005 .001 .C7 .05] .15 N.S. N.S. - - - - - - - 3 2 2 P 0 —
Tupelo, 6c¢h + + + + + T
b
Fltac, sch e e e el NS NS NS - - = = e . -1 e 0 3 s 17
Yo. Significant P 40 7/10 1710 3710 4/13 3/13 4/13 2/10 4710 3/10 3/10 3/10 310 3/20 s 1 72 5 3
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Exanination of the patterns of signf{ficance by vs.iable 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 children have‘never secen the Level 2 WRAT trat before,
although they hnve'been tested before n Level 1. On the MAT Reading
measures, 1l out of 39 comparisons were significant in favor of Follow
Through. Five other reading cemparisons for the MAT or WRAT wvere close

. &o_s;gqifihance (® ¢ .10). On WRAT Arithmetic, significant comparisons
favoring Follow Through were found in only & of 20 instances. The WRAT
Level I Arithmetic test appears to be very insepsitive to the progran
as later comparisons will show. On MAT Hatp 'asures,-zz of 40 com~

s parisons were significunt. The remaining MAT measures showed 3 of 10

N gignificant f’;‘Science, 2 of iO for Langu.ée, and & of 10 tar Spelling.

One negative comparison on the WRAT was for WRAT Level I Arithmetic.

In this case, the Level 2 Arithmetic test was slwmost significa=t in

. favor of Follow Through (p < .07). The two other significant negative

findings were on th MAT Spelling test. As we have noted before, Spelling
was not & strong point of the prbggan {n the early vears,

On MAT Math, there 18 a strong trend for HMAT Probleem Solving te
shov signiticant, or nearly signi:icant, effects.even vhen other
teasures of math number facts ¢.¢ going against Follow Through grzups.
This suggests that the prob%em solving approach tqught in Distar
Arithmetic {8 naving long-tern effects, We would expect even stronger

results to shov vhen the students get to algebra, since Distar focuses on

row functions to piepare studenis for vhat has been traditionally 3

s4fftecult sublect.

A
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The findings in Sclence are a rice surpriae and a strong cffect.

They can probably be attributed t the Distar 3 Reading Progras which

uses a science content base to teach students to learn new riles and to

apply them in their reading tasks.

HAGHITUDE OF EFFECTS BY SITE

! .
.We will exanine more warefully the comparebility of the FT and :

. . - —

NPT groups by site and {llustrate the general levels of pctfoé:nnce.

With small samples, using intact groups, it does not také much in the vay
:-of s .lectlon bias to produce good or bad results. To allow’an exsnination

of group cooparability, a Studen: Backgroutd Form vas £illed cut by ////’

persohs hired at the aites to do this job (and/or by the Folly Ahrouah

parent workers). For cach child the following intormaston vas gought:
: . ’ N

1. Sex of studeat. oL .

2. Level of mother's cducation. i

3. lLevel of father's education. ot

4. Humber of sibliags.

5. lIncome status {above or below OEQ guideline)}. Other cvidence
accepted to defime Low-Inconme was eligibility for free lynches
or eligibilfty for Add to Dependent Children.

5. White, Mon-White -thnic group status.

7. Age.

]

%

fercause there were sooe differences between gproups on these teasures,

up to five of thes were gwed as covariates to adlust mean outcozes fox

the difterencea. tTha avaidable cooputer program did net permit the q?u
of mere than filve covarfates. Educsation of parenta wvas not nvailabln in
- several siten. here atssing data on g covnrzs'a cccurred (less than

2 percent of the cases), the group vean for this site vag inserted. Age
vis not uned 2. a covariale, but to determine WiAT standard scores which

are ape-asrted Tather than prade-aormed.

——
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Flippin

. ‘ The comparison group for Plippic came from bccCcr, a aeaxby cozmunity |

of ainilar caaponition and ﬁlighzly ;nf/er in size. &1l but one student
/

was White. Table 6.3 ahova the neans and standard deviations on :he backn

ground varinbics for the ?lippin caapariaonn. The Follow Through anzhe:n
tcnd ‘to have nors aducnciun than the on-Follow Through =others. In the
E . sixth grada. the NPT group hes smore girla, oore aibs and the studente ste

three monthe older. The vartables used as covariates ave sarked with an X‘.

M

oW e e R

Tabie 6.3

> o s s W

The variaﬂie‘iniiucac:ag covariance adjusyuents the sont for the fifth
prade gcﬁparlguna'uaﬂ Farber's Fducation. The adiusizent tended to
improve the adwvantage of Follov Through students. Sex of student]
parental education, and ifncome aearun had ninor influemces nn the
adjusted outcones for the sixth grade cosparisons.

Table 4.4 aad £.% ahow the unadlvalied moan scoyes and pereeniiie
atandinga. For the WRAT, all calculations wcve hased on 8w poores.
The norn rables for Level 1 odo ot go ebowe I yeaTn old, and those far
Loevel 2 o not goe below.  This sreaZes adiicﬁma» Hean av grorés wers
copverted to sesn grade eQuivalénta and than fo ga:cen:;laﬁ {uning 2
mean apge adjustoeni).  To indicate that thess {{gures are based oh o
diife;v;: rompalation viwcedure than wed previeusly {or still waed {or
the HAT), they hawe seen placed In parentheses. Vo reduce the tata)
preasptation regulresents, oniv the Lewe] } gﬁ%T neorsn are Liluserated

glong vith sclocted XAT aroren. The supetiority of the flfeh grade

L T Y e

Table b & and £ %
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- Table 6.3 , .
- Background Variables for Plippin PI-NFT Compariscas ’
for Pifrh snd Sixth Grades
. b P S
. : Pifth ' Sixth
T e P NPT
i 2% 57 18 61
) {aed as
Mean S50 Mean SD | Hean .\ga Mean 5D Covariste (%)
Sex {1 %= Hale, /‘ :
- 2w Femzle) | ‘3.5 .51 1.42 .50 | 1.4 .51 .57 ', A
. Edue. ¥other e
{4 = HYigh /,f’
Sehool Grad.) | 4.62 1.06 &.45 1,43 | 4.8% .83 4,30 1.59 ¥
Bdue. Fazher .38  LBB 4.%% 1,05 4.50 1.36 4,37 1.4) % x
No. of Bibs | 3.4t 1.72 .14 1,27 | 3.22 1.80 3.92 2.16 %
Inpoms Lavel i . -
(1= lov) z ! |
{2 « ant lwe) ;1,6i ~a% 1.6% w4 Y 1.7 4R .77 A4S 4 ¥z
i
Zihnle Sroup N
{1« thire; ! ‘

{2 « Non-Mplted,1.G0 .00 1.60 Q0 | 1.0 .00 197 )4

RO

1

§

Age of Student |
{years) R 1.4 S N ¢ 12.3

3

£

i

P
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RN

e i e A A R 1 e oA A 1) P e R TS o o » e o ey st
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S - - Table 6.4 : :
i’ Plippin Fifth Grade FI-HPT Comparisons for Unadjusted -
t ) Test Scores; p Values are for Covariaace Adjuated Scores >
~ - - - MRAT bevel 3 R -~ -HAT »
: ‘ Total ’Iotal . ' .
D Reading Arirhoetic Reading Math Spelling Science
: o B 2 : , Pt } .S
2 | o
= : o % “
¢ 2 77 i 7 T T ‘
; o :
: =2
: = , 7 e *
= =
=y 2 )
, . = A B !
2 g T o9 H
; e § :
. = i | :
g . = 44 :
b : 4 :
= k2 ‘ : %
t: ’4 ™ ’@ : :
R == s KEH
: e 7 e 4 !
i = ., A k)
CN = t g : '
: : 8 . g‘: %
; = TR
— s 23 Efhmou com (
- = )
= i
L =4
f e
bd H
Lt 1& " - . i i J
b Y ! 'Tr ¥ g i i
. "8 R 61 el x5, 603 | ‘
1 ( - + - f .
H H
. ) : ! i
0y . ! -
. 7 — : , §
i
¢ . ’
P : i ) .
. ! ,
BROUP | v ur 7 urT T NFT FT  WFT | FT NPT | FT NPT
post | - :
S ’ ’ 4 5 5 ) 5 51 s s | s 3
H PR YE B TRV B A T2 I T O T TR ¥
° [
Yoedile {cros o fes, s e 3N BETRRS B Y 55 | 56
$.5. Lieww waie | s 6|83 1um|90.E 91300 19,5 B9.0 B2.E 4/
S0 f 9.7 133 2v sl ey e an2fios 12,9055 3.0
BE Iropen [t o] eer 58 62 B.a]se 5aXl 4 6.0
Q@  fTURAT scores are rav scores.
- ERIC ~ *»Baseline 1s arbitrary T4y .
: . ("" - . ‘
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Table 6.5

Flippin Sixth Grade FT-NFY Comparisohs for Unadjusted
“Fest’ Scores; p Values are for Covarlisnce Adjuszed Scores

SYRAT msxorey
*Baneline s

Q50 raw Lrofes,
arbitrary.

WEAT tewvel |
Total
feading Aritheetic Marh Lelence
84— ; ' 1 — et
1 ¢ ;
ar f . f 3 j
T . : ] ;
;‘3 774 ; T i
= ' ; ¢
g2 i
" 69 > r
‘;. % .
5. .
$
‘E 6&‘ - - { A. &
& ' ‘ ; A A
3 > H + P R 3
= £ A N A
2 5 | D 2 A § ZI
t: & E 3 R ] 3 T
= y E
© i ‘e .
"“" d’g' f2 b M & 7 4
a) . 3
= g 8 - E
3 § ,
o j'
£ H
v ¢ 1 i
53 H ]
2 O N T b
= ,
o
Fove
o
8. 14 . v +
[ ] . el '
" |
r— e e —
: !
H H
4 i . L i } |
GROUP | 4+ e
PosT |
R ! it by
%dite | ten, o
S‘ Sxlrre s
SOt 6.1 3.1
B.E 1.y (7.9
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Aruitoxt provided by Eic:

Fups 1h9
o,

Pollovw Through children in on tue order of one-half srandard deviscion
oty both Reading measurea and in Sclence. The scores on WRAT Arvithmette
are atrangely low and quite‘%mganniatcnx with the sbove grade level
pcores for MAT Math. The repetition of this pattern in many tables 1o
cote Lleads un to guesticn the validity of the YRAT Arfthmetic test ar .
this lewel. Table 6.9 shown that exeept for WEAT Arithmeric and Lpelling
(our sarly neglect pgatn). the Pollow Through children are abuve yfade
norae in the sizth prade, even though rhe differences do oot slgnifirantly
favn; Prllime Through. s
LIT 10 wae alno rramined as a dependent variable uaing the come
crvartaten, Hean 1% foy the f1frh grade Follow Through children warn

117.% and that for rhe copparioon group 106.%. The covarinnce adjuatnents f

for differefrea in backprounsd sarisbles di4 oot change the mapnitude o f I
£

-

tnig Alfference. The probabiltcy level for the difference van .09
fupe-~tailed tenty Thene Fouabow Thrnugn children from Luhbf’ ?
(f-nrarting) lett kindergarten with o mean 1G of I41.2 th = 21) and
teft thii zrade witt w woxr 10 of 12005 (H = 21). Onr zight winh 1,
Argue that the diffegccon Lo fradloy and % lencs are dup to 1o aifferencen,
bt that would oot ezpisino the falijure to find divfereacen o “pelling
and Math. v woadd not use U oas a rnéartaty smlebh 1t wan avnllable fo1
hoth peoups wn entry to ark ), The drop In 1% from the epd uf the
rthird grade to fiitn prade ghould be poted

For the sixth yrade endidren, mean 19 wan 117« for ¥1 and 155 #
for NFT. Toe A4fferen +» was not sipgnilicant Wit or withour covatdan: s
adfuntroenrn . Thess conoart o famt-slartings rhieniva, asf Flrar Loal
with & mean [ b P1e.0 (% = 1M g0t thied prade wirh a meen 1) of 1200

»

(4 = 28). The drop 'n 10 1% sietiar to thet found for the 188t pradern.

I~ 1
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The changes in nory-group stending from third to fifth prade are

shovn belov:

[ Oy PV P S T e s h e memn e v n B e & o MEwE e e Mo umt e

Popt Third Post ¥1lth
T-t8ls L. E, H Z;tila . L. N L-tile

WRAT

Pe $iap ¢y 4.1 21 (70) (1.0) 24 ~2?

Artrumetlc 1 4,1 /21 {37) 1%.2y 4 36
HAT -

Tutal Hending n i b 71 il $.% h A

Tatul Hath Y] Y h 71 W 0.7 24 74

Lypllifng L} hod 21 T 5.0 h lf//

P |

»

Guin (Lonw)

o0 Ee

The anly aharp loss 1o atanding for the Flippin childron 1n un WEAL

Arithoetie, whirh pa noted shove fg produsing otrangely lov [indloge.

The

Lk un HAT Toaal ¥ath 1a dean dragatic bhut sulffclent enough to pugpent

that the aath sk i13is taught in Follow Theouwh axre v belng hullt upon

i 6 aynresarde wav., The lark of 8 Jonn an MAT Toial Readiag cats punaibly

A ]

e attriburett 1o the fart that the Flippin children do oot for the sunt

psrt cnme from homen where there 18 mintmel language ntlpulat inn,

Thetre were o AT Tentn for the eurrent pixth gradesa when they Jely

third prade.  m the WRAT Arfrhoer i a sinflar percentilc bong vaa found

ap wan noted {0 (It gradecs [Hith to ¥ith parcentile).  On WEAT

brading the jons wan [iow the Bath pereentile to the GhHth,




/x‘ L * !
f
Pape 1%)
]
In summary, the sipgnificant Uindiopn for the Flippin (4fth pgradern .
apprar to be baned op o lale comparinon, although §t fo pounible that
the proups d4ffer on entry 10, The dif{ferencon ol a half-standard
deviation In Neadlng and % dente munt be consldered edurat fonally
' plgnfificant,
L]
R S X X
i, The comparinon proaps for Fo %, Louls come f1em the name achoola

an b Folinw Throuph stwdenta. AL mitudentns are Blacks.  Table 6.6
1]
ahiown the Lharkpround sartables,  Data on eduratfon ol parente van

avaflable tor lonn thaa half ol the parentn and no van nel uned an a

tGunrinis 1i b meavs are Uypdoal for the total proap, 11 would appear v
that the FPolluw Thraugh pacenta bave o 10t e wore rduiat fon Ihee
varvatn of Vi sleth gradece alps bhave oo Jooan ohild on the asernge Th

rountianee adpuntmento tor the alath prade date ace In the direction of
roeddae tny the boaiiow Thaoph «f 11 e corrertfon fa bape! on nen
tiate plt Yo 0L o el wie we nel ko whot mipht happen 31

ball data or patsusy acheatling wvire azeilable

iable H oL

ab i U et st g e aanotts oy Foaar MATD mcanwrens  (WVA]
wanr ot plarn o ihe TH1th grodern ate Tar hedaw the nore median to
Prgding, ¥ath et 0 frnse Phe s o wi bl Yo Spelliop the uynuaal’y
oot sprdadby s alva dhd - baradu Way e fxjated Co Chedr pract o
ol piulap 4 1ot of writfop ta the bower prades, Tteat caopslag Ty tig
hesard amd tarn cqor i tation Prar an wiil by ceo bt ething

mant wlae be happeaiee (o toarth ant 1HEts preden

l .
ERIC - ,1
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Aruitoxt provided by Eic:

Thepe lat-starting cohort ) uhildren show the fallowing changes fronm

pant~third to post-1{fth prade:

lwo-Yeat

tost Thircd Pont Fifth
A Y
Tottle . b, N T-tile . N T-ttle

HAT '
Totsl Readlap Juth | h ihh | al .
Total Math Quth Vo2 itih Y Yy 2d
Spelling Shth .6 15 wiut o, 1+ %

There tn a laves iosa ja =ath 1o ashanld be noted thet later

K oatarting «ohoria loave thind grade at such higher tovels, o high aw
peycnnt ile

thre a2ndatn total Headtong, both peicentile ta Total Navh, and the Nth

pereant fle (o Spelling Thas, the razults aye med taprcasniatfve oi ths

tater progrveas of dhibdien ta b St Foulds In miy cnav, e evidence

sugpeais that wvhar happena in the fateiventag gtadea cae sake squite 3

At ence br i oufecene ol oo delavedd svaluagiban of (hin kind

Tablea & 7 auad £ N

Pl o smmpeat dmong tor the winth graade shiddsen f1ee cohort 0 oabow o niphet level of

s %

geef Ihepman ¢ oo children, sHoeeding ha tap NFD by oat fsast a4 yoaztey
gtosdard deviatton ta each caas.  Theee children completed tellow Tarough

pelorse se «tastid reating with the MAT, o .ompattaons ke that sade fot

cabotr Y gre acl junathte

PPgre Ihd

. F,
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Aruitoxt provided by Eic:
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60

50

40~
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Perceatiles on 2 One-Fourth-Sizndzrd-Beviation Scale
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Table 6.7
L. St. Louls Fifeh Grade FY-NFT Compavisons for Unadjusted Scoves;
p Values are for Govarianca Adlusted Scorves '
»
N W .
WRAT Level ) MAT
Total ) Tatal
Reading  Arfthmet{c  Reading Math Spelling Sceience
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Table 6.8

Page 1SS

E. St. Louts Sixth Grade FT=NFT Coaparisons for Unadlusted bdootes;
f Values are tor Covarfana, Adjusted Scores
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Aruitoxt provided by Eic:

The tesults give some support for posirive Follow Through effects
for the sixth grade group, and sugges: that }dliuv Through atudents are
losing againat the norm Rroup in fourth and fifth grade Reading and Math.
Earlier gains against the nom group are being lest. (We will be
interested in seeing vhether this trend holds for K-starting cohorta in
E. St. Louis vho veach fitth grede this year.)

Smithville )

The comparisca scudents {n Smicaville come from the ;Aﬁt schools
aa the Follsv Through studenta. The athdents in botl oroups are largely
whites. Table 4.9 shown the dackground measures and {ndicates the oaes
uted as covarfatss. o Lhe tifch grads there zee oore NFT girls, and .n
the sixeh grade énre FY xivle.,  The SF7 %iifps also have fsver Low-Income
parents than the FT groups. Thear Xinds of fnequalifles (an have argeslic
etfects o cemparisons,  n .0 covartlance ad}us!:onrslsex. nuber of
adba, and tacome 9fatur have Cae most offect on the outcomes. Most of
rhe adtuntxents are Jdirectly tavoring Follow Through.

Table &.10 shows the sagnitudes of eftects for J{fith praders. mly
WRAT Beadicy clearls :’"o;a Failovw Through fn the unadjustiea data.  Witd
ditystmenta, AT nelline also decomex gigalitcant. The FT level ot
pertorman e on MAT Hath $s at the astion medlan, even though {t 1s hohind
the KF7 mean an (e ounzdtuysted Jats. With covariance adtustmen: the

sltuation vev(Ine hOWOVET These cohort ) atudenta anow the felluwing

changes o cosroIhird to o paal-tideh srades:

rd

-




Table 6.9

Background Variables for Sz_thwille FT-NET
t:oagariaons for Fifth and Sixth Grades

g Fifech | Sixth i
FT 7 NFT FT NFT
N &7 51 48 &7 ,
B | Used as
Mean SD  Mean SD_ { Mean 5D Nean ~xp | Covariate (X) )
Sex (1 < Male, )
2 = Female) 1.49 - .50 V.e3 .48 | 1.75 .aé 1,51 .30 X
Educ. Mother | i ///
éih:agigtad.) % 1.3 1,317 370 163 3,20 L3I0 3.2 1.47 X .
Educ. Father 372 121 418 - 12 1379 132 387 1.12 X - ’
No. of Sibe § afza 2.5 404 2.43 13,96 2.26 1.91 2.41 X
Income Level 5
gla-niivlqui S S TR U UF SR T B U P 5 B SR S B 11 X
frhate Group ; 3 ’
§’.'s§§f§§;le) i 1 ac L 00 117 .3 108 .27
agiyzir:§udcn‘ TP 1n.2 12.0 12.2 1
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Zstile G, E.

‘?}1;5%*‘:f§:: - ) ‘?oatnlhird Post’ Fifth

©zstile Gl Bl

A ) PR
Readtng  T5th 4.9
5

’\Ajitiiiiiésic . bkn 4.5

‘q

46

;‘I’ 6

H

(63£d); (6.6) #6 =12 2i3

GreRY (5.3 46 W & 0

! N AU

v ik Er m

....... ‘ : \ . L
Iotal Reading ) 52ad: 3.6 46 - 34th 5 11 46. éié . 15
Total Math . 78th 4.9 46 49th, 5:6 .46 | =29 of
'Sgelling< «62nd - 4.3 46 39th’ 5.3 46 - =23 10

o
"~ _The. high-performance in Math 1s most Likely a carryover from the love

,grades.

N . M ’_“A}

- . . N -
-y Fe
s . -

th% ‘meéan. SIT Iq for the Follow Through children;at the end of fifth
f . .
grade was 105 1 and that for theygomparison group'102 9. The difference

is not significaqt. These cohort 3 students started first grade with a

nean IQ of 100 1L(N = 40) and left thirdlgrade with a- mean«IQ of 113 4.

(N - 46) . We- would have to conclude ‘tha these are legitimate comparisons

(,‘,

Which BhOV a. superiority for. ”ollow Through children .on WRAT Reading, but o
\4'\\ ) - - ) )
losses against national norms durlng fourth andxfifth grades.

I -

. Table 6. ll gives the sixth gtadecomparisons all of wﬁich significantly 'i L

favor Follow Through children. The covatiance adjustments operated to ):’\%
‘increase the differences because the NFT group had more education of '“f "”““éb *é
parents,.higher income, and. fewer sibling . The Follow Through students o f~§j£§
also’ are aignificantly higher on SIT IQ: before and after covariance adjust— J'flé
N .
ment. The ‘mean IQ for FT kids at the end of sixth grade'was 108 6 (N = 48) /; fé
“and that for NFT,96 0 N = 47) The Follow Through children had a mean IQ ENV 2%

- of102 6 (N - 49) at the end of first grade and. llS (N =.48) at ‘the- end of ' ‘%
Table 6. ai 19} | ' : 5 | '

R ——-——-
T = e e e e R N t s e
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WR@; test, which isytypically producing Tow fi'th and sixth_'i

given rhe HAT in third grqde. However,x
left third .grade. with a meay pércentile. %: 86°in Reading and 68 in.

" W\’
Arithnetic. They appéar to, he mnintaining\

\‘

&akilla. The loss in Arithmetic is probAbly i

W

,perfor-ances relative to MAI Math. The Smit?gi"e T si';
'] o

‘jll é the SOth percentile on-MAT Math.

LY

Y

We conclude :that -there is a good\possibili )-‘

"

e [

,ffavor of Follow Through. However, the - performance of’ﬂhe sixth graders‘ )

§

thirdﬁgrade. The overall impadt is that of a positive conclusion favoring

~ v
- . -

e e - k1 .
“Follow Through: - / . o

i i / . : ’ v '
4 . " . ) s

‘Uvalde . </ SLU

R

3 . - .
Uvalde is a Texas community near the Mexican border.? The Follow

Pl »

Through students are. mostly ﬁfxican-Americans. Ir waa not possible to
-find comparison groups,ln Uvalde vho verernot in Follow ;hrough./-hovever,
7>compérisoh:§roups were found in«thrée~commu;itie8‘within 20:ni?es'of}
Uvalde which have students of‘simil;r backgrounds (La Pryor. Batesville”

’

and Sabinal) Table 6.12 gives the informatlon onh background variablesh
° . / g

Thgxaverage educarion‘of all parenta~is beloq:;he lth grade‘level. Ihe

“groupsaappear to be well matched on all background'variahleg except rhat
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] ,the *fifth grade ‘Follow Througha students .parents have alightly higher T

R

educational levela. Compared to. wother FI and NFT students, the Lvalde

; FT; and NF’I‘ Aare. four months .older in fifth grade and eight months older
P fsixth grade. The covariance adjustments produ’ce only very minor *
i 3 ;changes- in: mean effetts. : ‘ : y -
,.7.“ o . T"'Z""A'"""“' " P o ’
5", S S Table 6 iz - e
R AR Tay - t'?’i'-""’: . , N
» '7.4. e i - ) . ‘f\' s j - ~ ; - o f‘ ) g R
Yo . The fe'a“ul'ta ~‘fo‘r~ fifch «gradev ’showl the ‘:l‘st‘:‘atart'ingt_ cohont 3‘7E‘I .
. T \ f
«children- ‘ahead ‘on- WRAT reading. «f'l'hey are behind significantly on- WRAT
LR .—,_v;
] Arithmetic (Level 1 but not I-avel 2) which haa shown -nO aenaitivity '
ito‘ prog'ram.veffects ‘80 fal;., At the aame time they ‘are ahead on MAT ‘Math
(signifiz:antly,, for Math’ Problem ,Solving) The general level of per-
* h ) zfomance is on the. low: side. The mean SI{ 1Q for FT children (85 9)
| S PR r -
oo e o 8T he Ud fifth grade is aignificantly ‘higher (2 < .001) tl‘an for D
5 If, NFT (79 6), with ‘or without covariance adjustments. These FI‘ S o "
>— : B 7," I 3 ’ ,: *ff A
: / children entered first grade with a mean IQ of 8/ 4 (N - 85) and left . R
toe R
T third grade with a mean of 95 8 (N . ll7) In our judgment, .the net Sj -
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Uw é de Fifth Grade FT-NFT Comparison‘ ‘for unadjusted 'l‘est Score5° .
2 Values -are. for Co " 'riance Adjust:ed Scores,

'

WRAT Levels 1
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The - changes in performance from third to fifth grade are as- follows.
5w * e - o

= — - - — —
s e Tﬁ“ird ‘ : Ii\ Ja\Eifth. , 9, \\Gf‘;:;“’(f;s:s)'
' - Gmtile e E. N" 2-tile G E. - N ¥ Z—t\ile & E: Lo
; \'aném . - ' ¢ .§“ ’ J?W
" ‘Reaging) s6th 4.6 116 Cisth 6.0 N117 -11-,;_ ‘1.5 :
Arithmetic . -39 th. 3.8 117 18th 4\(& a7 -21\ e
T ‘. - L : | \ . T
_Total Reading 31t 3.0 . 117 l6th 4.9; 11,7 -5 " 1.0
Total: Math ' 53rd 3.9 116 24th 4 7 ! 115; -8 e.ﬁ*;s
Spélling, _ 40th., 3.4 11»6? "37th s 5—1- “‘116; =3 1.7

These changes imply that performance levels in Math are, not, being

-

Amaintained after Follow Through while Spelling is being maintained and

taught.- The : ow scores on‘MAE Reading are consistent with the restrictioh
C . ey b .,« . .

*

on English vocabulary levels for children from Spanish speaking homes.

' -

As-we have pointed .cut elsewhere (and.will again in the'Discussion

”Reading,‘ '
4 \ -
i ‘ 5
from thg,Elementary Test Level on, .are skills which are for the most . ‘ " ¥

chapter), the vocabulary skills required for performance on

-

part not taugﬁ%_in schoolLbut in the home. The hi ér relative performance
I R R : T "* -

_on WRAT Reading'is consistent with the initial ocus of Distar on

/{ . .
decodirg skills. The students have lea /9 to decode words as well as

+ w—[w

middle—class students, they just .don’ t have the breadth of vocabulary

The sixth grade comparisona are. shown in Table 6.14. - Significant

s —
7

i comprehension assumed by the tests. ’ ' R :
. i i

|

\

|

differences favoring Follow ihrOugp re present for WRAT Reading measures

EY

.and most MAT measures except Total Reading.\ The low WRAT Arithmetic

-~

. ol .
4 - l-1:‘59 U :‘!‘i‘::‘ N //
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sy . - . : .rf"" . ) . . S . t; A < i .
-scores. Jook like, those we have-seen before. The low Total Reading on the
) ) ) vy N N [l

234; ./ MAT-is consistent with our interpr ration of the role home language N
6: - . . ’
o training (vocahulary plays ine lé/rning the 8killscmeadured by the teut.

A significant difference (p .001) on the Slosson ia again found e
T favoring Follow Through students (84 79 versua 78.3). These FT students

entered FT. with a mean IQ of 91. 4 (N = 57) and left third grade with a meanA'.

- ® / . «
. [ » A ©

sixth Qrade as a program eflect, although this is not proven.
The Cohort 2 FT students left third grade with e WRAT Reading

opercentile of 66 (N - 92{ﬁ and Arithmetic percentile of . 38 (N -~93)

\J;A_‘ By the end of sixthggrade, the mean percentiles have dropped to 32 and
‘ l4 re;pectiVel;. L " : - .: T el

i . - In summary, the Uvalde data show Follow'Throughtstrepgths in, reading -
aecoding and the general competence measured.bj the, SIf. éor the sixtb

-
LA

graders only, they also show stf/Qgths on a variety of MAT skills with

. .

<
2L ;
> oy 0®
) . ae
RN V -
N

“o
-
-

. the exception“of}Total Reading..

' :
" w . . . . ~ 1

/ . Table 6.14 -

The compariaon students for Dayton came from a variety of gchools
iwithin the city. Nearly all FT and NFT students are Blacks. The fifth
graders appear to be quite comparable on all variables including the
partial lnformation on parental education. The sixth grade background
variablea appear to favor the NFT group (many gore girls, higher educationi\
of . parents). However, since education of parent could not.be used as a \
covariate due to nissing information, the actual‘adjustments were in- ‘

¢ * *
consequential. ? . '

. - o s e e e

- . - C«’\}U s &,

S e D oot o - hd et e L A

-

oo

i Vs N4 AL
o of 93.6 (N = 92) Again, we are inclincd to interpret the difference at ME
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"/é-iile. (32) (18)

S.Si%92.7 67.7

.SDk‘loe 13.2

(13) 15

34.9 34.5 {69.8

4.0 3.9 [11.3

GE(oe) (se)

(5.2) (5.1)
>k [

4.6

l
*WRAT scores are raw scores.
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. . Uvalde Sixth Grade FT-NFT Comparisons for Unadjusted Test Scores,
: 4 R VI . R_Values.are for Covariance Adjusted Scores
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Background Variables for Dayton FT-NFT Comparisons

P for Fifth and Sixth Grades 1
Y : :
i :(, \ X ’ . . -~ {

3 a ::ﬁ) I i i - :! ~
e ”:; Fifth , & Sixth
f ‘\\\ ,’ i 1S k ¢
: - i . © . NFT- T NFT ™
: B p%‘ E:g oA ! .
N %104 v,- 87 . 33« 47 S
: . 3 \"3 "3 4 » % ’ - Ué&d ad .
o ﬂuean &,D Hean 8D Mean, (SB Mean' S{ .| Covariate (X)
Sex (l - Male, T L ) BN \
; . 2‘ = Female) 1746 .50 1.49 ’.’-?0 1.36 .49 1.62 .49 - X
: B . - b o
"  Edue. Mother* - , . N
(4 = High .o - .
. i,  School Grad.) (4.75 .46 5.00 1.32) [(4.86 .99 5.33 1.63) .
2 ‘w o e ¢ ® >

®  Edué. Father* (5/00 + .58 5.08 3, 38)-(5.09 1.22 5.24 1.03) | - S
'; .t N > » . {\
. No.- of Sibs 4,76 1.99 4.57 2.21 | 4.59 2.47 5.00 2.36 X r:’a
J : o ' =
1 Income Level ¢
: (1= low, ' ) ,
f‘; . 2 = not low) 1.15 .36 1.29 .46 41.33 48 1.365 .49 X
Et:hni.c:‘ Gro"{xp }
; (1 - White, . : - H ! .
: 2-= Non-White) 2.00 00 1.91 .29 12,00 00 1.91 - .29
b ’ J .
: Age of Student o , .
! {years) 11.2 11.2, * 12.1 12.1
: -' -
o *Based on less than half the parents.
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The £ifth grade data are shown in Table 6.16. Nearly all measures

(excépt o? course WRAT Arithmetic) favored FT students. The difference

v . D , .
on ERAT Reading is very impressive (more than dne-half standard deviation),
The other differences are on{fhe o¥der of one-fourth standard deviation.

»

"The chapégs;gg.pérforménce from third to fifth grade are as follows:

~ »

S la - 2T . ) I
: T N S N .
. 3 ’ ~ Two-Year
A Third Fifeh Gain (Loss) -
~ Z-tile G, E. N -‘%-tile 'G. E. N  %-tile G. E;
™~ T T e K ~ . .

VRAT . N \‘ “

~ $ N -
Readingy . 69th 4.7 102 6ist (7.2) 93 -6 2.5
o ‘Aé -

Ty

Arithmétic Soth 45¢ 102 I9th 2(4.2) 95 31 . .2
. MAT ' - :
" . .) . Pl ) R s . .
_ Total f{eading 40th 3.3\ © 162 20th 4.4 104 20 1.4
Total Math ~  S5th 4.0, 102 19th 4.5 102 -36 "7
Spem’mg 40th 3.4 - 92 34th  5.00 104 -6 1.6
o ¢ . e v . W~ \
/ ) \ _\...Nr...‘_ < =
* "" c k ’f
/ - Table 6.16
’ S A A
»* / * .

&d iQ dhta ére anilable'éor the Dayfén fifth and sixth graders.

. ¥

4
Howe er, che fifth graders left third grade with a mean SIT IQ of'lOl.O

(N =/ 103) and the sixth graders with a meqp of 112 (N =233 ). The
. \

comqarisons from third to fifth grade on.the WRAT and MAT imply that —
Spe%ling skills are being taught and reading decoding skills are being

i . -
mai@caingg. However, there are definite iogses against the norm group

- on ﬁeading compfehensioﬁ skills and math. In spite of these backward
X S
moves, the FT children are superior to tHg‘NFT childreu on 13 out of 14
1 \ +
meas%res.




. . "} N
Page 170 = .
Table 6.16 | _ e e

7 Dayton Fifth Grade FT~NFT Comparisons for Unadjusted Test Sggres' @
p Values are for Covariance Adjusted Scores wf

HAT

WRAT Level 1

A

1

7

-Fnﬁrth~$tandardfneviatipn,Si;ale

Percentiles on a One

GROUP FT .NFT | FT NFT | FT NFT |YFT NPT | FT \WFT | "FT NPT L
POST s s| s s| s os| s Nslosoos| s s T~

N 93 55| 95 59 | 106 8779 102 83 | 104 . 85 |02 81 .-

%tile. 610 @nlas @d| 20 16| 19 12| 36 27| 20 13

ral

S.S.* 71.8 63.6 [31.2 31.0 l68.0 64.9 |77.3 74.6 |76.0 71.4 [73.2 6905

S.D*xi14.6 14.1 | 3.5 3.5 [10.3 10.0 | 9.0 9.1 {10.2 10.5 | 9.4 " 7.5

6.E. (7.2) (5.6) (4.2) (4.2) 4.6 4.0 | 4.5 4.3 5.0 4.7 |45 3.9

& / l P
*WRAT scores are raw scores. 20“ ’

[ \w»~:.
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o The sixth grade comparisons show a number of trends favoring
) /

FT students such as WRAT Reading, Math Préblem Solving, and Science.

How®er, no differences are significant after covariance adjustments.

‘If‘full data on parental education were available, the result might

9

be different. ~ At the end of third grade, these cohort 2 children were;
. at..the 69th’percentile on WRAT~Reading~(§ = 33).
. On WRAT Arithmetic, they were at the 55th percenEile. There are sharp

?)slses on both WRAT Arithmetic and MAT Math against the norm group.

: .-»‘/ .

Spe ling. is also very deficient for the sixth grade Follow Through group.

° E-
This was not the case at cﬁ&~end of third grade {WRAT Spelling 73rd
) - 7 .
/ percentilevversus 13th percentile on the MAT at sixth grade) A
. ‘- -—
S y . % e

o strong possibility is that these children are not being adequaqely taught

. ..

- of‘;he,mean 1Q of 112 for. these students at the ‘end of third grade.

- 14

. \‘\ R
Aoy - .. !

-~ Table 5117 ‘

The comparison children in Tupelo came from a variety of city and

. IS

... county schools. The‘background variables are summarized in Table 6.18.

o
‘ ~
S e

:lhe control group has more Whites than the FT groups which are mostly
~

Blacks. There appears to be a lower educational ley?l for ¢he sixth

grade NFT}farents and the fifth grade rT parents. However, these R
- iﬁ ~ R '

ﬁfriables could not be used in the covariance analysis because of the

~ [ * ‘ {' ’

large amount of missing data. The fifth grade NFT group also has more

AN

boys. The covariance adjustments that weré made do not materially effect
@ -

the group differenges except on fifth grade MAT ;btal Reading, where the

5 N

adjustuent leads to a difference trend favoring,FolloY Through.
RVC- S A - . . ™~ . Y S

~ R -

in the upper elementary grades. These results are also perplexing in viey~
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Table 6.17 .

Dayton Sixth Grade FT-NFT Comparison for Unadjusted Test Scores,
{

\\\ * p Values are for Covariance-Adjusted Scores

\h\\\\ﬁﬁf? Level 1 MAT
R AN ™. T Sp

S

‘§cale .

ion

Oni:Fouith:Standard:eviat

sona

J

v«

. “ l",erfcehﬁl

" GROUP- - FT NPT |
POST 6 6
N 18 .26 20 25
%tile (50 (21 |(13) (12)
s % 75.1 69.4 [32.6 32.7
S B. *{4 15.2 | 2.9 4.0

b E /(J .0)(6.0) |(4.6)(4.6)

*W£;T scores are raw sScores.
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’ ) . . "'E?

Tables 6 19 and’ 6 20 show the Follow Through children‘do significantly
- \

better on HRAT Reading and a trend for a better performance on California -

=7 ) -7 » = 1

)

L ?AchieVement Test Reading (converted to MAT equivalents). FT children ) ,?5

Tl - ~

. A K~ ‘also are better on HRAT Arithmetic at the sixth grade, but we do not .

: N "fruet*this test. The ‘mean SIT IQ's of the fifth gradero are a little‘ N .
- \7 B ‘/‘- ”
s R

f%f:l :_,lower th:n their comparison groups (88 9 versus 92 3) The mean‘IQ of these

cohort 3 children at the end of ‘third grade wae 94 o (N - 42) The FT 8ixth
i

) graders have significantly higher IQ 8 than their comparison group (92. 5

. " to 84. 4)' This. group leftrthird grade with a mean IQ of 100 9 (N = 50).
‘s o ‘ﬁgain, it is difficult to interpret this difference, but in our jud%ffff/////,

~

the VFT comparison group for sixth grade is a lower,perf“rming group‘

T

This conclusion is supported by the lower. education levéls of the parents

7,..

‘on whom we have dazta. Thus, we would tend to discount the sixth grade

. . A _
data, but not the fifth grade data.

‘ ”» o S .- - \'zh -
" %
-
T Tables 6.18, 6.19 and 6.20
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. : - Takle 6.18 - ™~
; . . N . \\

) Backgro_uﬁ les for Tupelo FT-NFT Comparisons
o Fox Fifth and Sixth’ Grades , .

Fifth . - Sixth

FT NFT . | FT NFT

j=

46 0w | a8 s

o ~-Used .as; -“e
: Mean -~ SD Mean SD Mean SD Mean  SD-, | Covariate (x) "5

Sex- (.= Mzle, . ‘ o , e | T
X . 2 Female)’ 1.48 .50 1:35, .48 [ 1,55 - .50 "1.48 .51 | RS

B

2
o

) ,Educ/Hother* . < T . R N N 7 - "
/ “x (4 = High ' o B Ty
b 'x school G;_ad.) - * (3. 22 1029 3058 1.62)\ (3.97 1055 2020 * 1030) AN j"_‘ - ’-‘ fx, - i

P Educ. Fathert | (356 1.00 4.12 1.15)[(3.89 1,17 2.60 .55 . . - <
L ‘.No. of Sibs . 4:41 2.22 5.12 2.29 | 4.53 2.06 4.60 1.52 |- X ', ' 74
! Incone Level - e

- (A = low, B o e P ”'”
KA 2'5 not low) 105 .23 1.03 .17 {1l.10 .31 1.00 00 {7 X LT

f o . N
g Ethnic,Group s ‘ S I g’
: (1 = Whice, ° ‘ : - Pl e e
- 2 = Non-White) 1.93 .26 1.53 °,50. | 1.91 .29 168 .47 | ‘X T Een s
‘Z(“ R !/2_

Age of Student. ’ ) L . 3
St (years) 11.2 11.2 12.0 12.4 K T

’

' *Based on less than half the parents. - . ;

a: - 4 . .::
: ' \ ¢ ) 3
N . . 3
e \ %
¢ - ,é. =

- 4
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‘. ~ Table 6. 19 - St

Tupelo Fifth Crade FT-—NFT Comparison tor UnadJusted Test: Scores,
. p Values are for ’Covariance Adjusted Scores - .

< . WRAT Level -1 - MAT**"

Y R AL TR . ) ‘
N 18,4; - 1. D) ) . - - * VZ
a3 i e = e - ol s
- s 77 ” ) . % : . ‘ 1 - 3
- -d , I's ' . ,:2
v . - I O : oo
SR — T . - S A
. ,'e: B N : . " - l 'l‘f
R E ) - I ' ‘ '
T - (o ‘ |
- @ 4 B a4 R .. ” i
R 0‘p< - - - v - :t‘ -
" s . I .
36 J0 o - e
~~L > RS | . '_Ahp,_w
. b < ] q. - -
".ﬁi \‘ - o - ! . '
-r:_ R e . . "
i g R ) ? \ P
7-4.‘:. = '-’ . | vi
vy I —3 - S oA o
A ’ ‘ o -
TS I T . . ‘
) CTEE . < v » < i
s ONUE ; DR O S
?ﬁu - e 4 > ) > i%
7 s . :
¥ . - B Y g
M - N ;165 ES &b":‘:' . i3 * = \é
SN =5 = - ; ;
b . ]I“ E = =] T ',‘ :
S al2[ 0L - R 1 b :
_GROUP FT  NFT_|. FT+ WFT | FT  NFT- , . :
* POST 5 51 5 5 5 5 o
O . - ‘ . T o &,;- ’
N - 56 3| s6 3| se 33| g , e
: L , o S .
%egile (429 n'|@v @3y | 18 | ) L :
< T 8.S*x67.3 63.3 [31.5 32.5 |66.8 .67.0 T -
ix T e = o .
= S$.D. 12.3 11,9 | 2.8 3.3 |10.6 11.4 > .o R
2 S ’ Pr o ’ . / - i r : . . N
R g,:[ (5.6)(6.9) |(4.4)(4.6) | 437 4.3 | [, : T i
A ‘. d . ! ’ : ’ - ;
O T *WRAT scores are raw scores.. -

**CAT converted ‘to MAT equlvalents. ] 209 o . IR
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Table 6 20

Tupelo Sixth Grade FT-NFT Comparison for Unadjusted Test Scores,
R p_ Values are for Covariance Adjusted Scores
. WRAT Level 1 . OMATR® N . :
R ‘A TR

®
&

]

°
N
N

-3
R
—t-

= §

Percentileson a;One-fﬁh‘rth‘i'Sntafidafxd‘-ﬁllevliati_qnleSéa!e

; 23- ;
lb‘j H 4 *’:ﬁ'
‘l_"‘ s
N &
L pi 005 .07 | . :
4 Y ‘
< . - g
GROUP . rr wFT | FT NPT | FT NFT
‘ Cy. -
. POST 6 6 6 .6 6 ° 6
N 38 25| 38 257-37 24
of:tile (s&) ((13). |an o) | 36 28 ~
.S, S.% 72.4 64.2 [33.7 32.6 [73.8 71.2
5 . . X , P N “
8D, 9% 10.6 |42 3.7} 9.7 9.0
B.E. (6.6) (5.00 [(4.9) (4. 6) (5.0) (4.6)
i *WRA'I‘ scores are raw scores ) 21‘J
[!Ehi; *%xCAT converted to MAT equivalents, . o
;L: N ,4 . ) . N .

e et emrr & o s 1 o <t =« e ot s oy ne Mo o et b o s o e >
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%" . from third.grade as follaus:

) only one FT student is.- In our judgment these comparisons are not.

, ST T Page 17T
Thé»Félloh Through children. showéd changes in norm group standing

"o

x L ‘ . Ihird‘% . * Fifth Two-Yedr Gain

/ o %-tile G. E. N  Z-tile G. E. ‘N “‘%-tile G, E.

N N - T -

i : ‘- ‘ ‘
LRéading . \66th Gk 427, () (5.0) 56 -Zh. 1.2

Follow lhroughl Reading decoding skills are maintained,;hoyevér.

3y oo
Y

Flint . f , ~ - .

-

‘The comparisons for Flint are limited to three MAT Reading medsures.
® ;

a
Théy show no significant difﬁerences.“ The background variables presented
in Tablé 6.21 show that information on parent education is lacking and

‘that more than half of the comparison children are Non—Low Income, whereas
‘! I4

-

. valid for judging the program in Elint. ere are f"rther conpiications
. due to the fact that most Title 1 children 1n Flint were in Distar programs
t A e . " . )
from the beginning of Follow Through. - ¢

] v N
?/fT\ o Looking at the progress of the K-starting cohort 2 children from

== s ~ - . e e T v o e e R e e en e e e r e e en ot e e Al ma S e

.
l —

the end of third grade on MAT Total Reading, _we sue a drop from the 34th

percentile (N = 41) to the 22nd percentile (N = 35) The tWo—year gain
.0 \_- \ f .
“in grade .equivalents wagﬁf;om 3.14 tq-€E35. : '
T X . 2 4L
. 1y . - * 4 3 .\‘

Arithmetic 3rd 3.9 42 (2lst) (4 o 56 =32 7
':Mﬂf'.’f . “ . L
Total Reading 28ith 2.9 42 18th 4.3, 36 -10" " 1.4
7 . . ’ - . - oo s . .

o Resding, |, 68th 4.4 W . (4uch) X6.6) 38 -26 2.2
. - Arithmetic “th. 3.6 - (7R (4.9) 3B, =2 1.5\ )
A, . N o i , N - .,'. PN . N * ,“~ B .

. * L7 2 : ! o~ = < AW
While the WRaT Arithmetic data should not be taken literally, the general
“trend of the: data support>a loss £gainst the norm group after laaving
- - t BN R
»

-
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et

R , ) ’(1 - Whﬁ:e,
- L ) 2 = Non-White),

i ) . Age of Student

(years)

1.94 .

1N
&

11.0

.42

- -~ i ’ \Q i
= -
i o+ ' >
..‘rj 't“. ; L) . ‘=
- :_;:;"-.". ¥
L ; S Table 6. 21”7 .
& 7 ' Background Variables for Flint PT-KFT Comparisons
s B ) ~for Fifth Grade . :
‘ T ' Fifth
- . FT .. NPT
DU | E '35 82
= . - l‘féaq. - 8D Mean - :SD.
S,éx (1 l'-‘éi'iale, . - )
» T - . 2 - r; ..ale) 10 51 051 10‘57 055 *
No. of Sibs 4,11 1,59 4.65  2.18
Incgne‘ Level - - - .
i v (1= low, ‘ , i
g ‘~ -" 2 ..no_'t low) 1006 024 . 1057 055
.ﬁ o Ethftic Group - Y
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© . fodd Cownty . . ‘ o ;l
: L - . L . . PR
: ° Although not a part of the- contro’led comparisons, a sample of ’ N g

. Todd County fifth and sixth graders was also ‘tested. Since we have §

iy

o . third grade MAT data qnly on the fifth géaders, we will present only

. that data so that gains from third gra e can be- examined. ( ] A s
; i/ . R o\
: S —= i — —
R ! : e A e Two-Year S
T ‘ . L A:hisg. A Fifth SRR Gain éLoss) N ,ﬂ

Lo ' %-tile G. E. /N  %-file G. E.* N .Z%-tile C.E. ™

. . Total Reading

o

GEpr A I ent s

42nd 4/‘}4’31 27ely, % Y RS | S ¥ B .
’ ?f"-‘ - - - -

: .7 Total Math . Wth 3. az% 43 mm 5.7 Chh | . =24 1.1 oy
S e . ’ ’ ’ ] . N ’ Y. " . .o . -
? ‘ ", ‘Spelling .~ 52nd: / “43 38th © 5.2 44 - 14 1.4 S N
Eﬁ 5 :?%:“ S g / . _— C : ‘

The results show .some loss againstt norm group,. but not as

" drastic as for other places. Some reasonable gains are made on MAT . N

be . - .

" «
3 % A y . . . v
T . . .

Reading after Folloy Through and on Spelling. : R
B / ’

: 7 ’ i
b . . . . . .
N « . e e . R
N [ K ) S . s . N
- , %
‘
v
’ Pl M
-
’
§ . ~ ™~ -
. .,
C.e > 0
€ .
[4 Ll Y
. A
»
K .
- : .
ek
v
', .
e
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‘ i - . . Summary - / . .
ipg o Ihe followéup studytof‘more than 700 fifth and sixth graders, along

HEN B o, 3 ‘ : ? .
' with.comparison grccps, clearly‘showed measurable persisting effects -of

:\-: ‘//,/ the largely 3*year E-B Foilow Through programsf The significant effects

- .8
wyere particularly strong in reading on both the MAT and the WRAT. 1In
Rt [ - - .

-, ¢

e s O

Tmathematics, the MAT showed ; number’ fisignificant eff%cts, especially
.jffl 1:‘ \for‘Proglem,Solyingf Significant FolEbw Through effects were also found‘ »
;; ;.:‘. . -'on.MKtlSciencé;_ N . o SN | ' s | oo ; - . R ;
T j ;' ‘Examination ofhzhe equality of the groups,on background'variables
and;the‘magnitude of effects by.sitairevealed several important points._;
: h K ‘few of the compurisons appear,to be invaTid because the Follew Through

.

&
3
¥
. ... .and comparison groUps were not adequately matched. However,“the over-. .
4

’ ‘all effects are not changed by this. It appears that some spelling'is

- taught after tuird grade which helps: to keep percentiles on spelling

‘e >
i X,

co " close to where the) were at the end of Follow Through Reading decoding
‘. \-; (~ ~skills also tend to be maintained. However,ﬁlarge losses against the ,

; norm group are apparent in math for most sites. The implication is that

¢.~ * :7..: (‘.

effective teaching of math at the upper elementary levels in our Follow
AY u

Through sites is not cccurring. Status on the MAT reading comprehension

\ S v a

‘measure_ at the end ot fifth grade is typically low in the Non-White

;,. p " communities (Tupelo, - Uvalde, Dayton, E. St. Louis) for the cohorts |

studiedig In several cases, this measure was also low at the end of

t R . !
PR _/ L .

é‘ T ’third grade; ia others there have been slzeable losses against the norm ;
E o group. We expect future cohorts to do better on this measure, especially—5 - ﬁ
57 . "thbse.startin~ the program In kindergarten??; ’ . ) ' ’, . ?/ C é
?fﬁ *In 1976 this study ves repeated with 600 Follow &hrough firth end sixtg g -

T graders and ‘600 comparison students in six sites. The result was nearly %
' identical. . . '
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To our way of thinking, the data support once again the conclusion

i . drawn from Head Start data that gave birth to Follow Through. Gains made

‘through better instructfgn in Head Start \..re lost when the children were
put thrqggﬁwinto an educational system that was not effective. There is

* clearly an implicatfon and a need to study.the effects of continuing a

. 55 L] . P
- . -

~-Fallow Through type progran-until adult, competencies are mastered. . %
,P . ’ . : .

B B .. T
.. 1n our view the ‘basic ?

7f/c1ency in performance o?'magz children of, povvzty is in the size of

their vogabulary (language concepts). To a largc extent, language
. ~ « : ./
conceptls argq taught at home, not school, ﬁor,middlerclass kids. By ' &

the end -0f thi;d%grade; the typigﬁl home and school have taught an

‘gral vocabulary of from 5000 to. 8000 words, and a.reading vogabolary of ~ f
ZOdg;words. Th:achildren.are then thrust opon testbooks (and tests
of read . ramprehension) where comprehension of the full adult o . “§
vocabulaxy is expected. (Thorndike-Lorge—estimate;that;ihe tipical ’ i

- -

high school senior has a reading vocabulary of 15,000 concepts). It

is not surprising that children of poveity are more likely to flounder

4

at'this time.“As we see 1t, the E-B'programs have overcome much of

s

thelgap in language comprehension, but in lst&starting sites it might s

¢ .
Y [

take two more years of extensive language instruction to '

.

Sram,

"1ick the problem,' and in K—starting sites another year. An alternative

solution is to change educational systems so that there is systematic
[

language instruction in the schools (K to 12) which progressively builds

an adult reading vocabulary of 15,000 words year-by-year, and does not

LI
-

. : ‘ f - . - - L :
leave the instruction primarily up to parents, TV, and whatever. We are T
P g . - -
developing approaches to dealing with this problem in the near future, ) &
¢ .o . ' . . B
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iiReading for each year of~iqstruction. On the average, the gain is

CHAPTER 7 g

COMPARISON GF PROGRESS IN RELATION TO IQ ‘

] .
'The Low TQ Studv ' pi

N

*

The data for all nhildran in our mdain file with IQ's on the
Slosson Intelligence ?qgt underQBO at_en;;y ta the program were com-
pafed with that for our tatai group (All). ~Tke data waré?an~1yzed
geparately for Pre-K to Post-K and Post-K to Post—3 and’ for Pre-l to

Post-1 and Post-l to Pos§L3 The data show that Low-IQ children (mean

X

K

R
pen

73 a% pretest and ranging as low as 50) gain more then a year on WRAT
approximately 1.2 grade levels each year, while the gain for the All

'group averages 1 35 grade levels each year.

The gains on WRAT Arithmetic are shoén in Figure 7.2. The.results
2 ’ . ‘
are very similar. K-starting Low IQ students actually make larger gains Ly

in ki dergarten than the All group and show average gains over four years
0 : - r .
of .95 grade equivalents. The average gain over four years for the e

All group is 1.00. The lst-starting Low IQ students nearly match the gains

of, All group during the first year and over three years. The average gain

f0r the Low IQ ‘group is 1.04 gra@é equivalents and for tha All group 1.07.

,

e e — O S O S A N S Sar Y
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wPre K Post K

" Post 1- Post 2

Low 10 {107)

All {2118)

Post K - Post 3

~ —_ R
\' - Page 183
i . ‘ ,'-,c -
M 1.24 gain K- Starting
‘ KK 1.33 gain -
4k 1, 2 3 4 s
> K - Starting

Low 1Q 40}

MWW 4.04 gain

o NI [1374)

A ] 2 3 4§

|
Prel Pnstl ‘
qu_lﬂ [3h5;

FAN

—m 133 gan = - N

ist - Starting

Ml (2113)

Jszxs&sm 172 gain & -

=

]
T

1K 2, 3 4 . \§

\

1st- Startmg

_ PXXXXXXXXRXXA 2.52 gain *

Low 10 [408)

Al (3333)

BOCKAOCKARAXKAKAKE .14 gain

l ] ] 3
L§

ot

Figure 7.1

K 2 3 4 5§

Reading gains of low IQ disadvantaged children.

WRAT Reading Grade Norm

*

(Shaded area.

indicates gain for the time period shown to the left of each éhart )

ot

Léq IQ = IQ of 80 or less in Engelmann-Becker Follow Through Program.

All =

All children in Engelmann-Becker Follow Thrqugh Program..

21%
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T , Pare 18k A \
) *

Pre K-PostK- [ i e 1 -
Low 18 [134) | PRREBL] 143 gain > K’- Statting | g
All {2301) KRR '1.29 gain . | ; ) ;

1 3 'l
i 1] T

2 3 4.4 5

o 4

Vo
-1

SR Yoo |

.-~ Post K-Post 3 :

‘ Low 1 -(309) _ PRERIIEEELRY 1.39 gain

Al {2088) RORRIRRXXXXXA 270 gain

‘e

K- §tagting o ;,é

. | - -
+—

1 .

4

o -4
[

Il 1 1 . .
- H - -

-1 3 4 5 - _
- : reo

pre 1-Post 1 .| < TR A
T ‘ : ~st- Startin Y
' Low\|&[406]- ~ KRR 1.22 gain ° oS b IR

S NE(3310) REBEIA 124 gain . I
o = T R T T R R |
:‘ ‘P.OStr 1 : ?USt 3 ‘ L i 3 ' . 1st-Starting |+ - 5
x Low 10 (40) | — R KXA 1.9 gain ‘ M BREEE

Al (1376) TR 198 gan L /

3 N <

. £ o ot
« “ 3

- 3 - .. A - . I

. —t— — —t ] t i W et .
-t K1 F 3 48
WRAT Arithmetic Grade Norm " ‘ o
LRV Al . -
‘A ; . . { . . . ”I
Figure 7.2. Arithmetic gains of low IQ disadvantaged childten. (Sh‘aded :
- area indicates gain for the time period shown to the left of \gz .
each chart.) e

¢ Low 1IQ = IQ of 80 or less, in Engelmann-Becker Fo’llow Through Model. N s

; All = All children in Engeimanp-Becker Follow Through Model. - .

fe
o




Group"ére equal to or better than those for the ALL Group.
- ' . N - .
An examination of the number of lessons taught each year to the

LT L RS T © - Pdke 185
o s C .. . Table 7.1 .- S .
a‘ 4'- N ’*'i '~. . A B . ;
© 1" . Mean Cains in Standard- Scores for WRAT Reading and Arithmetic
q‘.» j_:\“ - R . . . " . .
. ‘ . X, { .
i) i E . . : - ~ .
A , ' Pre K -'Post K Post K - Post 3xd
L T ! - .
S }..Reé'dingf Mean Gain - SD Gain. . ¢ Mean Gain  SD Gain
. 7 LeweIQ 24.9 20.6 Co1.2 | 17.7
. ) . N . " ~ . 3 N - A
©ALL (24.5 8.0 ; . - .8.5 18.0
. R N N e ‘ g s_’ 1" .
<7 . Arithmetic ‘o ‘ ’
> /fw”i/ TI\\ .. Lo . S .
BRI Lew IQ T 2741 15.8 W72 10.0 -
. -~ . LN - oW A . * -
i sT e, ALL. . 23.6 16.2 -5.2 . 11.6
E—_A » & . o - Y - . -, -
R . * " Pre lst - Post lst Post -1st - Post 3rd
’ o Reading Mean Gain sb &}n , ~MHean Gaixex - 8D éain
o - { SR
il Low IQ T 1455 A3:3 9.0 6.9
IS5 A “19.4 15.8 ° 12.3 .16.0
Arithmetic : ’ L : N
S . TowIQ 11.6 . 1.6 . - * 2.3 - 8.7 -
7 AL 11:0 11.3° - 0.0 . 9.8 w
- The mean gains in standard scores are given in Table 7.1. )
O Except for the lst—étarting' group in reading, the gai;xs for the Low IQ

vgiggs groups shows that Low IQ children are taught 30 fewer Distar

B R . .
).fggaons 4n Kindergarten (160 lessons is avega'ge) and 25 fewer in first
i‘grade. After that the differential drops to less than 15 lessons.
; N ]

lj}:‘nere is an implication that what a child can learn is lessz a function of

A . 5
1Q and more a function of method of instruction.

214
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Tabje 7.1 shows the IQ gains by groups used in the analysis.

Etatistical regression effects would make the Pre-K to Post—K and

-

Preﬁl to Post-1 gains for the Low IQ grouns‘greater than the true gains.
The average regression can be predicted by multiplying the deviation of

the Low IQ group from 100 by .92 (reliability of SIT IQ) For the‘K—'

staréing group, whose mean is 73 this procedure. gives an estimated true

. deyiatiou score of (73 - lOO) X .92 = -24.8 or an estimated true mean
’ v L. . . .

IQ of 7522. The K-starting and lst-starting ALL grougs both show net

IQ gains Pre~K to Post~3 of about '8 pointsy No regression effects

- »

influence théye\gains. Thus, we would estimate the true gains for the

3 [}

- Low 19 stgdents toxbe somewhere bet;een 8 and 14 points.

T . Vfr):
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.A/ngegg = Post K * .
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Table 7.2 .-
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‘Pege 18T T
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r - . . Adfusted
VPre - Post vGaié Gain

SD Gain N -.

P . N

dlow IQ-. . - ,73.0 (75.2)% 93.8 20.8
103.3 112.8° 915

(17.6)%* -

121 142

14.2

2970

" Pest K - Post 3 - FPre Gatn Adjusted
R R -Gain.

-

Post

- S

SD Gain N

gy

CLow IQ ~ 80.3, (81.8)* (7L 0)**

:'KLL

87.8- 7.

. 109.3. 107.9  -1.4.

15.0 38

%

14.0 1305

) Ad;usted

Pre 1 - Post 1 . Pre - Post = Gain
: > , : \ : Gain

SD Gain* N

-

72.5  @h.1* (10.8)%*

~

94.7

Low IQ 85.5 13.

ALL . « 100.1 5.

10.8 319

12.0

Adjusted

-Post Gain Cain

Post 1 = Post 3 Pre

SD Gain N

2113

78.7 (80.4)* 83.4

P
.
~J

Low IQ (3.0)**

N
.
(%)

ALL . .99.2 101.6

12.9 387

13.4 3081
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* Estimated true score means.
- %% Estimated true gain. .
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2. - - -t -

Pas e Y v " 'Relation to Eatry IO to Academic, Performance ~ o
Lo .o . - v . . P

e . A.. analysis was performed to see if children with different entry

ﬁr ) SIT IQ's benefit more or less from the program. The general result is

" {llustrated in Figures 7.3 and 7.4. Level of pegfbrmance in 'standard
< ' scores or grade equivalents shews a systematlc increase with higher

" starting I1Q's. For the mogt\part, however, the year-to-year gainc do .

:

not syvtematically increase as starting IQ increases. Children with

~

higher entry IQ's start "higher on most achievement measures (reading,

A

arithmetic, spelling) and stay higher, but do not usually “gain propor-

" tidnately more.

, - - em i e mm ew e oam o em e e e e = N
. 1

Thore ar: cwo exceptions to this conclusion which aré)illustrated
in Table 7.3 and 7.4. Ia going from the Primary II MAT Total Reading (end

'of second grade) to the Elementary_ Level (end of third grade), a clear

-~ "5!
relationship between amount of gain and IQ bloeks is apgarent.‘ This
finding would be expected if general language development 4hich is .

fostered to a large extent outside of schuol) plays-a key role in both
the IQ measure and the MAT Elementary Reading Test. This finding is
consistent with onr interpretations of other ffngings cn the MAY. Elen-
entary Reading Test, and will be treated in more netail in the discussion.

The 6ther-exception is the first-year gain (Kindergarten for K-Starting

and First Grade for First—Sqarting) on~WRAT'Reading. Children. with

higher entry IQ's gain more in reading decoding skills in their first J 4:(
year of instruction. This may be because their hetter.language skills .
givg'them an'advantage in beginning sinstruction, (e.g. some children do . o
not have to“learn the language of instruction before learning to 1ecode).

00
v i i

N N : k]
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' Table 7. 3

VY

) WRAT Reading Standard Score. Gains by Grade Level for . ¥
‘lst-St:art:ing Students by: SIT "Q Blocks' - S
v _ * First Grade Second ‘Grade ) Third Grade .
- - Mean Heén “Mean' ' “
1Q ‘Block Gain - N Gain ; N ‘Gain N :
- .70 and ' . o
* below 15.1 49 9.4 53 -2.5 .42 g
L 71-90 T/ 16.9 366 | 8.1 428 ~1.4 400 g
91-100 19.8 328 502 373 ~f.2- 353 » -
©101-110 21.1. 214 5.3 24177 .4 225 .
- R . - . . . t * i M , . . 1‘
111-130 2_5.3 s 161 3.9 193 1.1 367 o
" 151 and | :
above 24,0 ° 25 8.8 28 5.9 17,
‘Average | . 19.8 1143 6.2 1316 | - .62 1204 .
MAT Total Reading Standard Score Gains. by G;adé Level forx
lst-Starting Students by SIT IQ Blocks .
Second Grade Third Grade "
Mean Mean
IQ Block ! Gain N ‘Gain N
70 and
below 13.8 14 3.3 23 ;
NS T
71-90 14,2 122 4.1 192 Ty
91~100 '13.3 106 4.6- 198
101-110 13.9 - 77 6.3 107
111-130 14.5 44 6.8 58
131 and”
- above T12.4 14 - (4)
Average 13.8 37/ | 4.9 582

R L T N T I
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. Table 7.4 o R

WRAT Reading Standard Score Gains by Grade Level -for L.
oo !;Stazt:i_ng Students by % IT IQ Blocks - o ; )

bd

IEEE . AKinder’garc‘eph First Gfade\\ Second @Gradeé Third G\r:’ade

“Mean ; Mean . . \ Mean | Mean),

“ ... 1Qwlecks Gain N | Gain N | Gain N | Gatn . N

§j~ SN 7190 19.5 18 \Ii 9 39 ~2.6 43 ~3.5 42 %M

e 91-100 - " | 15.8 52 | 9.3 99 | -3.7 100 7| -38 9 :

G L 101-120 |- 1906 64 [11.4 126, | ~4.2 133 | 2.8 123 . - e
T 1114130 - 2.2 61 9.3 142 | -6.1 149 | 1. 128 L

-~ 7Y 13land T AU y S
Lo, ¥ above- | 2.2 12 7.4 ~ 22 | s 22 {2,520 23 . L

Average - 4 20,5 209 |10.1 429 | -4.4 - 450 | 1.36 . 420

- LA Y
i ', MAT Total Reading Standard Score Gains by Grade Level for
T “K-Starting Students by SIT IQ Blocks .
: ) 1 Second Grade |  Third Grade

i . . Mean ' Mean
Lo 1Q Blocks Gain N Gain N

71-90 - 9.0 15 © 2.3 41

91-100 9.7 37 ' 3.7 82

101+110 7.6 49 5.0 115
0 111-130 1 8.7 76 - 6.8 128

) 131 and . )
! above 9.4 14 6.1 23

e Average . 8.7 192 5. 392

-
2
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SR L This evidence demonstrates that_the Direct Instruction Model is . =
?4~ : clearly effective wit& Low IQ children. This is the group whg-have -
Loy ‘been.hArdest to teach iﬁltﬁe past. With good instfﬁction~that builds \
.- . e N
%*._ ) ~on their entry skills 1in a systematic way, Low IQ children th be - " :
;‘ X e taught to be smarter and more capable. ) . ‘L - T i
Al_vr 3 ” . _ -ﬁ . S 3:
e 1 o -The evidence also deionstrates that entry IQ is not a hajor X
o -3 - - : B
%"- 3 determinant of academic gains in the direct-instruction programs.
S:g,. . Where some relationships to. entry 1Q's are. found, they seém closely . -
fk » tied to the role of general language .competency in what 18 being ?
T 2 ’ - - . i
e T meas%red (Elementary MAT) or to the language skills necessary to ;
% ficilitate beginning instruction. ‘ . _ o s
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S S EORMATIVE EVALUATIG\: OF DIRECT mémucnou {

>, ’ “ Y. . . N -
* Douglas. W., Carnine . p

Ld -

,,

Direct Instruction s effectiveness, as indicated b& the earlier

4 emem nt A = e e e o

chapters in this report77ha3 also been documented in JZher Foliow S

i',_ ' _Through research L, 2,3 4hd 4n summaries of Distar research conducted

e e « = 'y o y

‘1n- non-Foll Thégugh aettings.a’ > Although the d ita indicate that

.

p) PO N

/
‘direct instrction is effective, questions concerning direct instruce

\
* - - N » ~ /[
. .o

tion's functiouus cnmponents remain. The Direct Instruction Program's

e ; . ]

components include teaching techniques, procedurgs for teacher training,

” ‘ anu-the Distar curriculum, to name a few. Identifying the functional

et '

o components are important for both developing a technelogy of education

;‘ ‘ . and disseminating the program. A technology of education requires that

each teaching technique,xeach training procedure, and each curriculum

P N

. design procédure 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

e
S

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 plan evolve.

P

»>
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This <hapter's purpose is to summarize our research concerning the

teacning techniques, training procedures, and curriculum design L
procedures that comprise the Direct Instruction Program. The research‘on . é

AN

teaching techniques and training, which will be discugsed first, addresses T

three;questions. » what extent do the teaching techniques effect child

~ {

learning? Can inexperienced teachers implement the techniques as well as

the experienced teachers? And finally is training necesiary for in— ";

- < \
3

‘experienced teachers to learn the techniques’ The findings concerning

curriculum design procedures will follow the findings on teaching tech- T

niques and training. -

-~

Teaching Techniques. The teaching techniques that we have in-

- . o R
vestigated are pacing, corrections, reinforcement, feéedback, and
* . - S& . el

signals. Rapid pacing (see AppegdixlB 1) resulted in,more correct -
respcases and fewer of f-task responses than slow pacing during Distar

Reading I instruction. {When the teacher asked apout 12 questions’ per

minute, the children answered correctly about 80 percent of the time and s
were off task only abq#t 10 percent of the t'me. When the teacher asked

a

only four questions per minute, the children answered correctly about

30 percent of the time and were off task about 70 percent of the time.)

Corrections following errors (see Appendix B. 2) resulted in more '
. . )

0
-

correct training and posttest responses than no corrections during

i

arithmetic instruction. (When the teacher corrected errors, the children
answered correctly about 70 percent of the time during training and 65
pegcent of the time during posttest. When the teacher did not correct

1

errogg, the children answered correctly about 15 percent of the time

-
r3ed .

during training and 15 percent of the time during posttest.) In

;‘;E;

s

- . g ~ e ST ST
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L o o : N . ¢
--another study, (see Appendix B. 3) when children who made frequent errors

ldecoding simple words were precorrected they read more words‘correctly._
(Hhen the teacher precorrected by a§king the child to identify the vowel - :

‘scuhd before reading the word, the percent of words read correctly in-

creased from 15 percenc to 63 percent for one child and from 12 peycent ' 'ié

4 D

to 43 percent for the other child.) - ' )
.oa M ,

R

HIn the reinforcement study (see Appendix B. 4y, social praise for
on-task behavior increased’on—task behavior, for-Ehe childfen: l(When
.the teacher praised on—taak .behavior, the children were on task
orer 80 percent of the time. When the teacher did not praise on—Lask

‘V" N N
_behavior, the children were on task abogt 50 percent of the time.) In

- P TN
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 performahce. Since the research-concerning »

reinforcemént is exvensive, it has received relativelﬁ little attention

in our research program.
T

A signal is a cue used “during small group instruction to indicate ;

that the children are to respond in unison. In the aignal's studies

children's attending and responding. (When the teacher PQ?d signals, the
children attended about- 55 percent of the time and responded about 80

P f%ehf‘cf the time. When the teacher did not use signals, the childrer

. *(se ‘Appendix B. 6), teacher signals resulted in small increases in Ehe '
attended about 35 percend of the time and responded about 60 percent of 1
the time.) Because the effects from using signals were relatively small 1

\

. and because data relating signals to academic responding is inconclusive, e

signals as a teaching technique is being emphasized'less in our trairing.

Current research on academ}c ?%rfctmance in a small group teaching
' g

~

2oy

[ [ - - .- e e
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situation ie comparing grouplrespondingxhnd individual responding. To

N “ .

the extent that group responding enhaﬁces achievement and signals ;

PR o PRV

increasé group responding, training feachers to. use signals will be a

worthwhile training activity.. ) P

. J, . Training teachers. Developing an empirically based teacher training

N

. R b NGy
FLTReY

I I . » N

program requires knowledge about which curricula and which technigues
f' % i! [ A : v
enhance children's learning. The outcome data on the Distar programs Lo

and the teaching techniques research provide that necessary curricular
and technique knowledge. Unfortunately the research program on teaching .
techniques has 6niy recently demonstrated the effectiveness of the

2 e .
various techniques. Since the teacher training research was dependent

-0n tuese findings, the teacher training research is not as extensive

.

. 1 )
‘.as is. the research on téaching techniques.

.

- : 1
To answ.r our second question--whether inexperienced teachers can
- > v

¥

.~

[ : implement the techniques as well as experienced teacherg--we observed
/ ~ " > -

1? inexpérienéed Distarlteachers éwice wee%%y bveF a three-month period '
(see Appenaix B. 7). We compared the inexperienced teachers' imple-
mentation as the§ rec;;ved craining——presé;vice, ingservice, and in-
élassroom——with our eiperiechd teachers"implementaticn as measured
durdng the technique evaludt19n~research: . .
In the corrections-study cited ?arlier, thelteache: corrected L ‘ ) 7
appéoximate;y 90 percent of the child errors. The inexperienced
teachers were trained to correct about 60 percent of ghe éhild e;rbrs.
Naive teachers can be trained to ask approximétely séve; qﬁesﬁions

per minute in contrast to the experimental teachers' rate of 12 per

minute. Finally, the observations indicated that teachers can be

?31 $ )




7 \; ‘ . » 7 ‘ x ?age';:],"ca - - ‘:

trained to use clear signals on approximately 75" percent of the. tasks ' :

‘\;hey present. .Although the training procedure used in this obfifvation .

5
.

¢ study was not evaluated, the staff felt that the sequence for traiping the .~ ts
N B i :'."' . ':‘, ,‘(
< B <

teachers simplified the training process and was more efficient t§ah‘the s -
proceaurés previously used in Follow Through. . s : .
v N N ¢ - ‘SE« .‘:

. . 5. .
The third question was whether preservice and insarvice training
: ‘\\ -t .. , ‘ §
vere necessary for Lcachers to adequately pace their presentations and, . W

use signals (#ee Appendix B. 7). Using a multiple qgseiine dgsign . ' ‘f'//?

with three teac ers, appropriate signaling increased from‘%§ percent to ] >'j

192 perﬁent for one teacher, from 26 percent to 98 peicent for anothex,’

and from 29 percent to §6 percent for the.:hird. Pé%ing.(iﬁéstiong,Jer ' _ ;

minute) increased from 3.8 to 6.8 for one teacher, from 3.5":0 11.8: for _ "

another, and from 3.6 to 9.4 for the thixd. - R

[ s L . ¢
v

Ansvering criticisms about Distar. Some studies have been-condkctea

to evaluate critici;ms aboﬁt the use of Distar in Fpllowrghrbugh. One i N
criticism was that Distar w&d inappropriate for the higher p;;forming

children in Follow Through. classrooms. In one*%tugyffsegaﬂppendix B. 8) .
a classroom of high performing cﬁildren who had feéeiyed t4o years of o i.‘ﬂ
Digtar reading was ;valua;ed in terms of achievemeéégand aEcitqﬁé.‘ The e.g . A J
children scored almost twq years goné grade level.in ;gaﬂiﬁg ﬁg‘méasureq, * '}
by the Stanford Achievement Test and the°queationnaire resppnggs iu-é; q
dicdted that the children enjoyed the program, thought.og Lhé;;elves ‘
as intelligenf, and had been stimulated to pursue topics intrbﬁﬁced;in o :
DPistar during their free time. In a second stqéy (see Appendix B. 9), ‘ o
middle~ability first graders and high-ability second.graders were taught

fractions by either the Distar arithmetic procedure or by a more . LA

. .
s x
. ] X
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[ K . N
inductive (practice only) approach. The first graders taught according

to tne Distar procedures scored higher on two different transfer tests--

one copsisting of the same fraction skills, but with new eiamplés, and

LY

9; . the other 65nsistipg of untaught fraction skills. The Distar second

K

ékahers scored significantly higher on only the first transfer test. )
. %He final %wo scudies ?d thig seqtion‘investigated(the c;?ticism %

’.that-Dista} involves nothing but rote leatning--the children don't under- '
~st;nd and can't transfer wﬂat they learn to new problems. The first
QCudy focused on the extent to which Distar arithmetic teaches
iunde;standing'. Légrning digébléd first graders were randomly assigned i
to Dis&ar Arithmetic 1 instruction for one year or to 2 school‘district's ‘ %
lab matf érogram which stressed understanding and the use of mapipulatives.
The Dister students not only learned mo;; arithmetic skills during the
yeéf but_ also did aslﬁell as the .lab math children i& solving story
problems that iavolved manipulatiyes, even though the Distar children
never received instruction in ugrking story broblems by using manipulatives.

L4 - 5

The Distar children out performed the lab math children on story probleéms

thaflwere presetited verbglly. The second study ZSEe Appéndix B. 10) .
focused on how well children can trénsfer the decoding skills they learn in
early Distar Reading 1 to wor&s that the9 have never before encountered.

Preschoolers who wére caught‘by a Distar approach correctly read 92

e T
et e

percent\Bf‘EEE’E£§35£A%>wﬁf3§; preschoolers taught by a gight 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 desigﬁing the Distar curricula and may,

in part, explain the Engelmann-Becker Model's success. The programming

24) . .
(P RW -




--procedures are discussed in detaii by Becker, Engelmanh, and Thomas

S

N !

6

;n their book on cognitive learning. The research relates to

-
. o,

" five ﬁrogramming proce@ures:ttsaigcting positive and negative concept

-

4 bR . .
examples, modifying the examples to make them easier to leéarn,

seéuencing 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’ tentatiYe and

generalizations are restricted to the context of the actual studies.

Positive and negative examples should be selected soiiﬁaﬁ students

R
R

learn the essential’ characteristics that define the concepts. IWth

, the essential characteristic assumes a range of values (e.g., ‘the

concept red is defined by a range of color vdlues}, teachers should I

select positive and negative éxample pairs at each end of the range and

some positive examples from within the range (see Appendix B. 1l).

Only. intended essential characteristics should appear in pésitiwe examples.

Characteristics that appear in all pqsiﬁ&ve examples.and are absent

from negative examples may be treated as essential by the student,
whether a teacher intends for the; to be treated that way or not (see
Appéndix B. 12). Teachers should be careful that the relevant char- .
acteristics.of the negative examplgs are not fewer or more obvious than
the intended essential characteristics of the positive examples; o ‘ihnr—
wise a student may learn to rfspogd to the presenée of the negative
characteristic rather than to thé 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 morxe

salient to the student. Students tend to learn a concept's essential

-
AN

Page 200 - 5
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YR

.y v

. ‘ .. , ‘ S ] . B
~_-;J§%Z?a$terist1c more' quickly if the characteristic is altered ito make
¥ ¥ .] ) - - , N ~“

more dissimilar from che;acteristics of other examples Kéee Appeﬁd

i . . ‘ s t
£ ‘ Another procedure for increaéing essential characteristic sali

4,
S e o e e . : -
po

. ‘an emphasizer such as a coio:, tends‘tg quicken *earning when the concept

M

i
-
b
7
)
~3

)

Ny
"
L

is defined by'a single eskential characteriqtic. When a concept is
’ . : S S
n - ’ "
defined by several essential characteristics, emphasizers way slow child

A

[y

NIt MEARL 2 or o e

.. acquisition (see Appendix B, 15). LS

-
-

" The sequencing procedures are algo -intended to make‘essentiai

. .
‘ . PR - - ~

L
v

chiaracteristics more salient to the student. ¥or concepts defined by

several essential characteristics, presenting positive and negative

) ER AN
W M, A RN e e d nORA Y T R

example pairs that differ only in terms of a single essentiﬁl character- -

n

_istic results in more .rapid acquisition than presenting example pairs

LT

that differ in terms of several chara\\éristics‘ also pair presentations

eont wher w -

are more ef ctive than successively presenting examples (see Appepdix\B. 16).
The third eequencihg procedgﬁé is intended to increase characteristic ) :

saliency by sepaféting similar examples from each other in the order of

introduction. The separation allows for students to discriminate

. pe
positive examples from negative examples that are more dissimilar. Later
the-gore similar examples would be introduced (see Appendix B. 17).

The practice procedure, called cumulative introduction, can lead to
more ragid acquisition of a set cf concepts. In cumulative introduction
positive examples are inttoduced one at a time and are repeatedly-
presented until the students consistently identify each,example

introdd%ed up to that point before new concept examples are introduced ,

(see Appendix B, 17).




#

" this procedure results in higher transfer scores to new prgbléms,

¢ Page P02 -

. . ‘ o

The final procedure is thaE component skills of complei operations' / <
\ d

are taught before the cperation itself is introduced. . For most,étudenta

|
|
|
!
l
]

when it is compared withﬂjust teaching the operation witho t first

{

e Appendix B. 9 and A pendix B. 10). ;-

teaching the component skills (s
Althngh the research Suppo%t for the selection, modification, seqpencing,

practice, and component skill t;aching procedures s limited and has ;

methodological flaws, it still/én;icates tnat the procedures used in ‘/ v

\ddit ionaﬂ

designi 1g the Distar curricpla havg some empirical support. A
£ / -

studies with greater methodological rigo;,are needed to evaluate these and .
: !

A well-grounded empirical

!

l

ather design proceduree exemplified,in/Distar.
- M /
base for the procedﬁres would help account for direct instruction's |

<>

effectiveness .ad could be uséful to other educators in designing

i

instructional programs.

23(‘7 ,
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