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Academy and Air Force Academy showed that many dadets who had
attended preparatory schools which prepared high school graduates fOr
col,gge admission performed below what had beet.predicted by their
scores on college'entrance exa#initions. Based on these findings,
about 1,400 studAts from 10 preparatory schools participhted in a
study to deteraine'the etfect ot preparatory school test coaching on
college entrance examination scores and subsequent performance in
college. Scores on the September, 1962 and March* 1963 Scholastic
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was predicted by CEEB scores, as indicated by-an adjusted-correlation.
of .35. Implications of the study are discussed, and sthti.stica,l,
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BACKGR6UND: Studies at USMA and thediir Force Academy hai7e shown 2
.that a tun! acadrmic collbge performance of many cadets who had taken an .egtrav
year preparation.lu preparlitory schools offering courses, forestudents

c liege admission was far below that which would be predicted from their
HCO ,s on Colleke Board tests. EOucational Testing Service had also expreAsed

rest in the effects of practice over an egteuded period of. time on C011ege
Board test taking.

4`111%.

.2. PROBI4M:. In. that some edueators .11ave felt that attendances at prep-
aratory"schools are merely extensive practice periods.and that Chese schools

-.-..-
.

attract underachievers, thisystitly was initiated ALp dxaNikie the effect of
Rreparatory school examinatiOn training on co.11ege entrance examinaCion
scores and subsequent performunce in college. '

,
fl .

. ...i 3.. PROCEDURE: Students at ton wall-known preparatory schools that
spocialiN.,.tn preparing high school-graduates (hr admission to college wene

. .
A

OncItukq ta.'the study. Students' educational backgroundA'were studied with
.. w. ,.

respecp To schools attended and comises taken.. College Board. teAt scores
t

weri bompawea and relationshimbetween these test scores and end-lof-freshman-
,0

:yOtir academic performance i.n,both the service academies and qivilian colleges
04,6A studied. )

.)
3 -

4.. RESUIXS: .

I I i

0

a. Summary. iCollege Board achievementttest scoreslof caadidates.
,ajtve preparatory i3chgo11 atte,ndance were rOsed fal; more'tban the College
Board scholastic Aptit0,eTest.sd9res, particularly An matiematics. As a

3 , r
group, cadets fr.om pr4Oaray1rjr sOlocas performed significantly poorer than

Was predicted. Academic nirforilhinee of the civilian college sa.mple -tested

was %Yen poorer than ihat."of-the'i;ervice acaaemies samples. +TOra,wereisoMe
significant differen08 awing the peeparatory.schooks, particularly with

)

respect twlength aq4 scope of courses gtypii .

ki
1

b..' Concl ens. Resullts of thPs'stedy seem.to indicate that cores

ea achlevement. Les. for applicants wpo have attended preparatory schools .

elferihR:acile-year'lirriculuM ough% to.b0 tempered or fin adjustment made in
/

the weights assigt d to scores obiainedt Such ah adjustment can ho easily

delerined by;sta 4tical,proceduresjo increase the aceiracy with whicl
.."

acadecmic success predicted.
/ I

C. Reco mendations.

.

(I) Those preparatory s6lools offering one-y6nr curriculums

for boys seekiflg admission to college would assist.the.student mest tiley

/
would gear their curiiculums to the rreshman'college level.

,
!
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(2) Preparatory schools should adoptil policy of, requiring.
:studpnts'to stay on until the end al May rather Ulan terminating their
.t.raining in January or MArch after the administratiop of the ColAege Board.
tes,ts. 'Much pree,edure should eohance the stuti6ntl. colloge'performnnce

.
during freshman yearN-

,

(3) Since attennance 'TO. a preparatory school:suggests a high,
m

y

okivat-ion to enter the United States Military Academy, a study of Aptitude
fo. the Service Rating scores and resignation rates of cadets and grftduates
Who had attended .a preparator school is indicated.
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SPEC Al. TEST illEPAktAT ION , ITS EFFECT ON COLLEGE B DOAR' Sd011 VS -11W THE'

RE IAT I ONSIII# OF EFFECTED SCORES TO DSEQUENT COLLEGE PERFORMANCE.'

f

.
St tittles at 'bot h (ho hi tied St alms A ir Force. Academy and .the Un I t MI States

Milli :Iry 'AcAdemy bawl shown I hitt. Plitt act ua f co I lcgc forma of .matiSr cadets
who had taken alt ex( ra year' o i pro parat, fon i n _prep o s i v ng 6fi1Frybar
ciirricu I ums for StudNi Ls seeking ci)1, Lege radiiiiss i)Iisia far be,low what was
prycl le led rum t he i r scores on .0-110 inoVii-lif The -1 Vlogi. Board es 5.. Pleb_st intent s might normarly be c lass if led as underachieVerS. in riiöt knownttat t hey at tellded ;lc hoc) is...Whose _ primary _ 4iurpose --f-or---o-x44-te4tee--44
the app ii ctint 'to ga in admiss ion to college. It 'is t be expec t pd that
emphas is would be placed on the qontent of, I. hose' t es ts commonly used by the
col !egos as' aids in determining the qualif (cat ions of the ir applicaht s . In
Tar t , n some o he. $01\oo Is i n th ft` st udy , t lit March Col lege. Board exam i na-
t ions t7.onst,i tut() I he ft na 1 , exams , wit i le in ot hers , a large ma j or i t y of the
st uden t-s teave t he school at- ter t he March exiiimina,,t, i(Ins even t bough' elle school
has a cu yr iculum cola inning to May by way of. add i t Iona 1 pre parat ion .f or

Int rodue t ion

'

col lege. work.

Severa 2 stud ies on the effect of prtict ice on College Board Lest scores /
have been carried out at ETS or under the auspices of (he eo 1 l ege. Boards, c1)
All of t hem were carried out on t he SAT t. es ts , and al 1 of them were cot;teerned
with t. hey, ffec t. of pract i.ce as AA ;. 0. g . , one or two hOiU' o1 pract ice per
Wee k OV % ci otts of -t.ime varying from s IX itteclks to six months. Pradt ice, ishere tp 4f i nbd as i conce n t rated anl sys Coma t ic udy of t est it'ems comparable
to t hose found in the Ci.)I lege Board test§ or material jire pared im I. he f ermrtest' top!.1 t hey are presented 1 n. the NI lege Board tests , t he rat ionale
for .such an approach be ing that Cho student not. only learns t he mater fa 1 bu t
a Ise, gal ns i n test-taking al)11i I y .' No s ignif i cant improvement in test scores
due to iiract ice, was found by any of the studis-.

, The rb is some quest ion as to just 'what: s ix mont Its of fu 1 1- I line exposure
to cou.rse contentt. is -II Crec.t. ly re mated t o t. be verba 1 and mathemat ics
4.7(il lege Board tests (bet h Apt itude and Achievement) should be cal led. It
cou ld we I I ho cons iderpd an ex&ra secondary school year as f, result of which
a norsqt I year 's 'growth' Would be 'expected. On the otjter hand , 1.1 could be
cons ide red as simply an intens ive pract ice per iod,

,
f t ho emres obt a ined on the Col lege Board' tests all or atIdndance

a prep g'e (too I were t.rit4 reflect, ions of t he itnkl iv id ual t y. t o perform
eo 1 lege woriC-- or at least: as true as such scoies are for sicondary school

1 Th ts livest igat
Bon rd both through
facilities.

w9s supported i n part. by 1 he 'col lege F.:n I. ranee Exam fna I ion .

/ research grant, and by prov id tug test si,and, test Adoring



:4seniorm -- ono would expect such SCOVOS to be. Ps valid for predicting the
coliege porf:)rmance of the former as for the latter. Trie test -of the lalidity.
Of such scores then must cons Cs t in the acou racy '11/ I th wh ICh t hey prod ict

.

c/I lege .performarc e .

. li 4 If Upon subsequent validation, tl.wse who attended coaching schools
perform far telow what whs preclicted.ri'om their test scores, there fire two
cone 1 us ions tha t caki be drawn : (a) t hat the prep schoo 1 s. are not h ing but
i ntvns.i ve praet ice per tods , in f tat i ng test scores far above the prod i cted

st bsequil tit actdal col lege perfOrmante of the student ; (the student is made
t:.../ an inderacNieyer): or (b) that the prep schools attract the underackievers; .

,

.
t t their fi'mal'scores are true reflectfons of their ability but that they

7--.Q1---- do not pc rIform up to their ability due to 'any or al tl hq reasons that are .

__

usua 1 ly of fered for 'Underachievement. However, whether conclusion (a) or (h)

Illimw

, col 1 eges recogn ize that they w i I I a lways admi t some underach ievers by de f in-

-is the correct one to be drawn is a moot p6int since. in 'either 6ase the seems,.
,do not reflect h(m A Ix) student can be expected to perform in college. The

0.4

ition. But few college's will admit a known underachiever over an unknown

i

1 underach i eve r , all othe r t h ingg be ing equal .

...

,

4.

The Sample

1111Pm

-

Eleven prep schools participated in the study. They are:

1. The goydeti School; San Diego, California

2. Braden's; Cornwall, New York

3. Bullis Sc.hool; Silver Spring, .MArylanh

4: Columbian Preparatory Schobl; Washington', D.C.

5. Mi 1 lard School r .s.andon, Oregon

. .

6. Northwestern Prep; Mi nne apo 1 is ,, Minnesota

7. Sullivan School; Washington, D.C.

a U. St Air Force Pre para tOry School ; Colorado Spr Ljij.s, Colorado

9. U.S. Mi 1 it ary Academy Preparatory School ; ,Fort 13e lyoir,' Virginia

Naval 6cademy Preparatory School; Bainbridge, Maryland

PP'

.11. Un I vers i ty Schoo 1 ; P.it tsbti rgh , Pennsy 1 van in
.. .

,

. .. .

There was a total of l268 stude.nis in attendance at the e I ovon schools.

The ,number ill (men school. taking special college entrance curriculums ranged
..

from 29 to -21343--- . , ,
.t.
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I iv
From reports of stipe rV isors at t he rest centers , 4. he *Saki) le wus reduced

as fpl lows :
. - v. 'iwfirrk./ a.. Four f dleale;)/ cases were dróppeth Prom I he Bo`yden .School., ,, 'Ito-. .

b. 'rho ent ire Unive.rsity School was dropped for the f ol lowing reasons : ,i,*_, ..._' .
4..........t.m4...

.

(r) Over 6O% of the student 's Iv re female -- a f act of which Ile were
not aware 'at the t i me of contact -- ; and\ ..

. t
(2) , The school was not Of tli.e. same type ns the others. I t is a

four-year accredited prep school , although a large port ion of the student
luady_aunsascts_of_atudent.shu___Lackell.a_surfielelit_numbex of credits_ to '.

s. .4. .40...
g radyt to f rem the high sc,hoo 1 at tended previously. There is no spec ial

-

nt tempt. 'to pre-pare the indiv idua 1 for the Col lege Board tests. The school .................
is unique ir . tbat encli studebf is tutored prival e ly en cli day in each subject

'for one-ha 1 f hour. There is no post-graduate program as such.

Bu I 1 is and BoYde el are a 1 so four-year aoe red i t ed. secoiaary schools , but
t h hMt.e a sliecial po4t-gradun to pr6gram, -for boys who nave comple.torl the 0-
second ary school work atfd are seeking actin I ss ion to a ciol left . All t he other
schools in tie sample are non-accredrted prep schools oderoted exclusively t,o
prepar tag high school gradm tes for admission to co.1 lege.

After the above el im inn t ions , the total number of sie.ents test ed in
.September 1962 was 1206. It -should be tioted. that of the original 1206 , 'not
all took the out ire 'battery at nny one of- the Nat ional AdmInistrat ions of

\CEEB *tes ts., and mithy el id not take au of the) exam i na ti ons in March . A

filThmary of the actual number ot tests results- available from each of the
test. administrat ions 'is presented in Table 1.

4

S.
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Table 1

',NUMBER OF TEST SCORES AVAIIVILE FROM EACH OF FOUR ADMINISTRATIONS;

.
THE EXPERIMENTAL ADMMISTRATION IN SEPTEMIYER, 1962, AND THREE

NATIONAL ADMtNISTRATIONS.; DECEMBER, 1962, JANUARY AND MARCH, 1963.

t

ca4:44

K*80'4-

. -.
A. Total Number of Students

B. Total Number of Test
Scores on:

SAT-V

SAT-M

EC

IM

AM

September December

435

'434

435,

290

280
1.

.155

Jantiltry

639

627

628

557

533

268

March

717

f

714

715

649

610

251'

,

4.

.

at'

1206
...

.rt.-

f202

1204

4203

1201

903

.
10411

f

1

4-

ProcedUre

Thp s t tidy was i i a ted by the wlmi n is t. rat ion of a full battery of
Co 1 ege Board tests (SAT-V, SAT-M, Engli sti Compos it ion I n te rtned late 1a t he-

mat ics and Advanced Mat heina t ics)2 at 'each school during the f irst week of
school. The times of the test logs were' sufficiently varied to enablici two

t'eanis from West. Poin to supervise the adniinistrtation in nine of ttr-cis-eitkools.
An Air Force Officer from the Air Force Academy who had experience in Itii}

Co1 Irge Board tesCin centers stis)erv ised ttie tes t in g at 'Mil lard, and a Co 1 low
Board re present at ive rem Los Ange les supervised the adm is Ira t ion ,at Boyden

, 6-in San Diego.

For the 'stud); of .the effect of speelal preparation on College hoard
test. scores , 1 he March ,adini n is I rat ion .of the *CEEB tests was se lee led as t he

-one from whicho gains in test. scores were to be determined, primaiily b6cause

2..I Is, Advais'ed Ma I he ma I tcs I 0541 was no! administered t students at the U.S.

Naval Academy Prep School atthe request of their administration.

.4
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At WWI the administtatign toward which the greater number of the students
in the prop spool& were aiming; and hence, the one toward wli'ich the curricu- r
lums of the mitjority of the prep Schools were generally geared. However, in e

till of tho.prep schools, there were students who-Were also, if not. .pr.Warily,
interested in the January administrations. Such was the ease.with Chose
students who had Competilive3 nominations to a Service Academy., tinee the
number of young men seeking entranee to tiie acadelliles vin 4 cempetitive
emegories far exceeds the number of vacancies (as.many as 00 applicants for
30 vacanefes)

A
IN) academies are not concerned about being unable to-fill the

vacancies with highly qualified yolhg men. That, plus the.fact that it is

administratively desirnble to spread the work of adMissions out over as large
a time span as is practical, has prompted the academies'to require applicants
for-eompet-itive viteitee-i-ft tosu-bM4+ -therequ-i-retrentrornee exam-i-na-t-i-en---seares-

as.early as January. Prep SChools having Students with coplitive nomina-
tions adjust their curriculums to'provide them with the maximum preparation
for the earlier admInisVations of the CEEB Costs.

Boca so a considerable number of students from the prep schbols.enter
the aademies via the competitive categories, the second.parf of this report,
namely the relationship of final CEEB test scoresLto college performance,
utilizes either the January or the March scores, whichever are available. 1...

Further, the higher of the -two scoxes (if both are available)' oa any, one test
is used. Thip is-common practeice in ell the academles,and is,applied to all
applicants. .

_Since many students in fhe prep schools took the CE tests more than
(nice, a prtiliminary test of the'effect of multiple-test taking was necessary
.to determine whether Ahe March twit results for such students could be safely
combined with those of students Who took only th6 March exams. Anelyscs of
variance and cqvariance (controlled for differencei7in September scoresTwere
carried out on'samples selected from th"ose.prop sChools in which 'a sufficient
variety of test-taking combi.nations werwavailable.

. t
, It was anticipated that there would be signiii:cani. differences amungthe
prbp6 schwq, ith espect to thejroaverage CEEB test scores from the March
administration pr the determination of,which, analyses of

.

variance were
, t

_

3F-rom 12 to )A.) percent of each,entering class in the service acadenies is
composed.of young men Tie do not have COngressioñal appointments. The

compellititive categories have been established by Congress to assist sons of
military fathers, of deceased veterans and young wen in t.he milii,ary service

to'enter the academy.
- .

rt
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enrried out on -bot h the September and March scores. Analyses of ovar lanco
Were qlso carried out in whic!h March scores were adjustpd for differences en,
inpuC as measured by the September sbores. ,

In addition, H certain amount of background data was obtained from
available records. They included:

a.. Humber ot seeolidary,schools attended.
b. Numbei- of 'mathematics conrses taken prior to entering the prep

school.

c. 'N umber of English courseA taken prior to-entering the prep school.
d. The most recent test.scorel, of intellectual development and/oi-Jipti-

.

lude_

0 Secondat7 school standing.

Since the baCkground data Was not available. on all stkudents who took the

CEB tests March and hence would have necessitated a c(insiderablqr.reduc-

tion in the sizes pf samples in the various prep schools, the mlative effect
ot the. background Variables on 'average March scores was evaluated by computing.

a multiple wahin-groups correlativ; by determining whether valieMaicli
test score within-groups variance WTS predictable over and above that which
was predictable,from t.he Nept.mber test score Within-groups variance.4

k

prep
WC' re

I,Csts of text books and course schedules were also obtained_for each
school in the eve.nt that (a) differences in CEEB test-score'increases

4-
sufficiently consistent across tests (;rf !idmilar conCent among the'prefi

sctirtmls; e.g., SAT-M, Intermefliate Mathematics, hnd Advance'd MathematicS,
and((b) the number of groups ef prewschools sliowing like,increnses in-test
se(.01w as a result of...analyses o'f variance and covariance were small -- no
mbre than three and preferably two. If both of the above conditions Were to
occurp.careful examination of texts and sqltiedulcs might well reveal differ-
ences ii ueli putterts consistent with the differences in score,fncreases.,

4144

Because over half of the prep schools had i6dicated that was their

policy Co devote a few days to the administration and simultaneous .study of
dummy examinatjons just prior to the March:exams it,..had been platined to

cari;), out a second experimental administriitioA of the entire test battery.

just prior to the beginning of the "pure" practice period-. As i-Nturned out,

only one of the schools devoted a sufficient amount of time to practice'to.

make a second administration of thy test battery worthwhil6. This,second

adMinistral'ion was of no consequence to the main purpose of the study since

4See McNemar, (4uinn,'I'sychological StatiAtics, second edition, 354.
s'
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4,
- Analysls Of the Data .

. . .4 .
A. 'ehe El feu t of Zipec 1111 PrbpSghoo I CU l'i:i ell 1 WIN (Nit CEEB Tes t Scoresi

....a
N1..-`.4`" ,,i .., : ''- - . .

.- A preliminary jam i mit ion of t he ef feet .. of mul t i pie Lest t ak ing on kJ. 1

,. .. .. ...- . .

- /1....:.4..;.L.,..e,. f i 41 scOreA. fii_, crirr ted out (Appe,nd i x A) t o cici I ermi no who I. her st udent.s
t ak i ng t he t es t s 't n December lind /or :Iantiary as we II as i n Ma ec h could be
comb i tied w i th t hose who j (Ink only t he March exami na t ions the're Was no. , -,-;i:,-.

.ev idehce t o indicate 4 hat I. hey cou l(1 not. be comb ined . ,

1" '
4 .

. .Ile h.)re eya luat i lig I he overall cha te in scores as i; restil t of exposure ; . a*4 rt o coach i ng school curr icu hims , i t was I. irs I. necessary to dot ermine whet her b.

" '.theye were any tt i f ferences in score changes nit r i but ab le to d i f ferences in
t. he itchool. currioultints.. Ann fyses of var iance and co-varianflt (control led
for d i fferences in 'Input) were carried out on all I ive tests tts ilik the March
scores as t he cr i te r ion.

Sign i f i cant d i I forencew-were found among t he schools w i th res pee t to
bot h input as measured by bot h in i I i al (September) scores and. f inat (March) ._

--k.score.s, Analyses of Covar Janne vree then carried out in wh ich March scores# Lwere ad justed for d i fferences in ini t ial (SepteMber) scores. Al t houg14 the
Ft VII lues were reduced' when f i na F scores were control led for d i 1 ferences in is

X
7141..input, sign 'cant differences remained. 5

The results of the analyses are sufmna'rized be low.

5Multiple within-group correlations were also computed using all stndenls
f9r whom cottplete data was av-ailable; i.e., for whom we not onirhad .ieptem-
ber and March scores but aqso (a) number of secondary schools attended; (b)
number of prior Mathematics courses; (c) number dr prior English courses;
(d) test scurwi. of into 1 lectua 1 development ; and (e) secondary school s t and-
ng. The maximum number of s tudents was 448. Because of the cons iderab le

reduct ion in the N (from 715 to 448) ,- the application of t he results would
- have been extreme ly 1 imi t ing for the en t. ire stinly had 't he limit ip le lvi thi n-

group cor re lat ion been s i gni f ican L ly increased by t he add i t, ion of one or
more background vnr iab les As i t turned out the vir.i I. h in-group corre tat ion
between September and, March SAT-V scores was raised from . 809 to .810 by
the add i floc of secondary school st and ing; f rom .826 to .827 for SAT-M; f mom
.650 Co .660 for EngrrS'h Compos It. ion ; and f nom 740 I o .750 for lntermed la te
MaChemat ics.. The resu 1 ts do not. just ify the int. rod uct ion of rtddi t iona
coot roi-1 with I. he inpe of furt her rethic i iig obtai tied cli f ferences among the.

.schools. For add i t tonal de La i Is , see Append i x C.
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Table 2

SUMMARVOF V-VALUX,..? OBTAINED FROM A4ALYSES OF VARIII/IrE AND COVARIANCE A,4;,,NIS;;IW

OF CEEB TEST SeORES FROM TEN PREP ScHooLa

SAT-V
1September hiarclb

Ana trees of Variance. 15. eltt '10.41

Anhlyses of Covariance

SAT-M1

September March

27.92 25.19 .

5.624 3.361

Pt

EngtiAh CompOsition1/ Int. Math2 Adv. Math3
Sep, Marnh Sept. March Sept. Marah

. .

Analyses of Variance 16.116 19.289"

Annlyses of Covariance

1
F-va 1 ues of 1.90 (-s-676;)if.ican t

level.

2.F-vIlpos of 1.96 signif icant
leve 1 .

3F-Values of i.05 signtf icant

. 19.21

9.259

at .05 level,

at

at

19.44

_ 904

5.819 13.688

and 2.46 significant

.05 level , and
41

2 5 5 s ign if icant

.05 level, and 2..73 significant

7.972

at -01

at .01

rtt .

.. 7
A41!jus1ed March means (3) were then computed6 and Tukey's (2) procedure

for comparing individual means was applied. The results of the application
of Tukey's procedure 'are presented In Tabld 3.

A
6
The formula for computing adjusted March scores is Mx-bx (Nx- x) where
bx= the within-grotp correlation.

7
It shrit Id be noted that the procedure ,outl ined cal Is for equal NIs in each
of the subgroups. Lacking' equal N:s, the avePage N was used rt the best
available approximation.
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6. 4

AVERAGE COLLEGE BOARli-TEST SCORES (MARCH 1963) ADJUSTEWFOR 1).41FERENCES IN
INPUT (SEPTEMBEU SCORES)% FOR STUDENTS FROM.TEN PREP SCHOOLO

. TESTS
A0,1, A

AVE. SAT-V SAT-M ENG.,491MP. INT. MATH9
.

4
680

670

660 .

650 *

640

630

620

.610

FJ,G
C

F,G

A

,

pm)

590

580

570

560

550
C , J

540

G

530 B , A

520 F E

510

500

to

. 4

D ( 4 2 )

1 0

4

177F-1

LEI

1 5

ADV. MATH.9 AVE.

J.

13

c
A

11

680

670

660

650

640

630

620

.640

600

590

580

, 570

60

11

.

dIS ."'

....m.romirm..

Polomminn..

I .

.

; 550

540

.53 ()

520

510

500

f .

Froomorair..
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*V

813locks of schools aro significantly different from one another. There are
no significant differences among schools within blocks

9Not enough cases in school D to include in analysis.
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1' ffrof

0

Ilert :.. jet t-teetlekte and Marvh average. scorv:-., togo-theth-with averahe score
1111'1'0U:1CH, aro presented in Tables 4.through 8/1 or grouper' nH 401 incir in Ta e4

A II ' r .
..1 ,

.
", A

, .

o'

k ,

Group 1,

(Nt.t3)

Group 2
FwG,11)

`.61-t tti p 3
(N )

Group 4
(N.-26)

41

I' ^ s

Tab

.1."

le 4
e

,r

SUMMARY Ole DL FFERNOES BEVIEEN SI7EVBER AND MARCH SCORES
ON SAT- VERBAL BY GROp'S

!sk le( ettetto r March
t 144 W./ At . SD

,4

11 SI fc FO ewe

(M-S)

(C,J), 50 91 527 92 ) 177

A 4
(A,p,E, 475 88 531 84 156
(N-60))

(D)

(I)

456

437.

64 ,

78 I

504

47A

106

72

447

435

gs Tat) 10 5
4

SUMMARY OF DIFFERENCES BETWEEN SEPTMBER AND MARCH SCORES
ON SAT-MATHEMATICAL HY GROUPS

Group 1 (C,F,G,J)

(N-232)

September
M t SD

March Di I ferenee
SD (M-S)

570 653 86 t 83

.
Group 2 (A,I1,E) ° %

520 93 598 85 4.78

(N,405) ..-r.,_

A j
Group 3 ( ),11, 1 ) 479 96 551 104 t72

(N=78)
(.1

12 :

1%.

V-

a.

4.

o

1.

's

Norimemmer.

44-4=41.444romwlbo I
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;plIMM4Y OF DIFFERENCHS BETWF.EN SrPTEMIft ANDAARCII.CORKS
. t

-ON ENGLISR.COMPOWITION qy CRODPs .
, _

, ,

.
,

,

,

:3eptember
M

.4,
SD

March
hi :II )

Di f re r'olice

(M-S)

Oroup 1 (C,E,C,J)
3671j1

472 . 81
s,

568 86 4.95

Group 2 ,

(N=154)
439 84 '518 DO , +78

proup 3 (11,11;1) 438 73 490 85 52
(N=126).

.

Group 4 (D) 386 372

Table 7

SUMMARY OF -DIFF EMENCES BETWEEN SEPTEMBER AND MARCH SCORES,
. UN. INTPRMEDIATEIMATHEMATICS 13Y GR(MUPS

s

Group 1 (F,C,..1)
(N=187)

() Group, (A,13,C,E)
(N,3610-

t

Grmip l (R)-

(N-,37)

Crmip 4 (1)

-,

Sept ember .
,. M SI)

. .1

537 81

44:14 114

441 78.

453 105

March
M SD

686. 78

615 89

554, 112

ci37 140

44- Dif ftirence
41-s)

- 4149

1131

+112

4 83
(N=25)
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4.7

1 Table

SUMMARY OF DI FEVRENCES BETWEEN SEPTEMBER AND MARCH SCORES
ON ADVANCED MATHEMAT IcS 'BY GROOPS

m

ember
' 512

-MA re h

M SI)

Di f rinse ace
(M-S) I

Group 1 ((;,F) 522 84 666 67 4'144
(N,127) .

Group 2 (A C ,J) 467 77 584 -97 4 1 1 7

(N, 102)

Group 3 ( ) 448 103 525 94 77
(N.22)

,
04servtion alone is snIficitont t.o deduce

f rom Stpt ember t o March :are s i'gni f leant part. icu lar ly when one ctktis iders that
that all I nereases scoris

the corre la t -ions be tWeen Septembei.: nd .March scores aro as follows

SAT-V . 81

SAT-M. - 83
EC

:

.69
M .76

AM .34

B. He lat ionsh i p Between Col ege Board Scores. and End-of -Fraqhman-Year
Col loge per n rmiince

1. Prep School S t udents At. tdnd tag Serv Ice Academies--,
01 I he 'total. or ig ina 1 sample ( 1206) , 405 entered. se rv ice 'academies' in

Sent embr , 1963. .18 of whom *ore soparated rer academic reasons and 61. ol
whom rem i good by t he end of ( he fi rst. academic year. 'rho summaries by

rv i ce Academ ies are as fol ldws :

10When testing for I he 5.; i gn t 1 leant d i 1 le re nee between co r re la( etl means , I he
st andard error of ( he d i II e rences (by wh icf t he Mean (Ii F le re nce is dec. i de d)
is reduced as the corre la( ion is i ncreased :

2I 2,tri 7)Ediff(corr. means). -
2 1 2

Ediff(uncorr. means) 2

:V
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i A
1

k Entered Active at Mnd

(

. oY First YeAllitit

ke

USAFA '.133

Academically
Dor iels3kit

. r .

ii

-Resigned

. 114 .4 . . 15 .

USCGA i
A 0 0 '0 1

1 a

USMA '. 72 58 1 13 :

1 '\`

USMMA - 22 19 0 3

a
USNA 177 134 13 30

Totals 405 325 18 62

One of the questions nut answered by previous in-house studies at
both the Air Force and Military Academies was whether their prep schOor
samples wore truly representative of the peep school population with respect
to the average increase in scores. It is apphrent from Table 9 that con-
siderable selectivity was exercisqd by the aeademies in their admission's
policies.

1.0 9

SEPTEMBER AND MARCH cpLLE BOARD SCORES OF THOSE AO ENTERED A
SERVICE ACADEMY VS. ORIGINAL SAMPLE

( .

Service Academies
N September March

SD' .M SD

Total 'Sample

September March
SD -M SD

SAT-if 314 .517 68 573 65 714 471 89 528 85

SAT-M 314 '581) 80 6157 61 715 532 99 611 94

BC. 309 494, 68 589 70 649 468 82 540 93

IM 288 536 75 676 71 610 41'17 89 629 100

141 .526 79 .658 75 251 494 620 96

1

Whether these polNies favored the individuals whose scors were boosted
higher than the average increment was determined by computlng difference
scores Yor two groups; ilame who entered the academy and those who did not.

_ The average Increments for fho Awo groups.nre presented in Tab.le 10.

15
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Ttrble 10
.. ;. * .

SUMAARN OF 'INCREMENTS FR.OM.SEPTEMBER'i0 MARCJI SCORES FOR 4HOS
WHO ENiEUED SERVICE ACADEMIES AND :MOSE WII0 0ID NOT

1.

I.

CadOt.s .Non-CadeJs
#

N M

SAT-V 314 56.86

SAT-M 314 76,60

EC 309 95.19 '

IM 288 139.85

AM 141 131.14

90 .N. M SD .. . t-valuos
. .

*Significant
**Significant

- --I: 400 58.39 ..._I .

;
1

401. 80.74

61.87 340 -70,99 54.74 5,26**
4

61.79 322 126.42 68,44 2.53*

61.11 110 121,37 69.50 (NS)

at the .05 level.'
at the .01.

'Was not computed.
t

. *4

The ,increments On bath En(tllitsh Composition'and Intermediate Mathematics
were-,significantly higher for cadets than non-cadots. It should be noted,
however, that it is customary-for the academies to.use the highest score
Obtained on a given test when assessing the qualifictitions fon all applicants.
In addition, since. either the Intermediate or Advanced Nhthematics score may
.be submitted, the higher of the two is used in computing the AVorage Math
Achievement test score: 'Hence, for the purpose of*this phase of the study,
the- relative pOsitions of "prep school" cadets are not out of line. with the
relative positions Of "non-prep school. cadets.

The average College Board scores for the Classes.entering in 1963 were.
..clitite different for the various academkes (Table '11).
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AVERAGE 004,EGE BOARD SCOW OF CIASSES.IWERING THE SERVICE
*I ACADEMIES IN JULY, 1963

.

SAT-V SAT-M EC I or. AM

USAFA 599 678 590., 660

.
,

, t

USCGA
1

.-1-- ---.,/.- ---
t

,
,..

USMA 568 .644 556 82.7
,

ilSMMA2 549 15
ip 521

.,

591

USNA
2

59 1 663 583 645
.

I IJSCCIA sd i (i 1)01 use t he CEEB exam nai t

,
i on; ,1718 a 11 C Il I r ance

requ rement .
\ 2 Manual of Freshman Class rof i les , 1964 Edit ion, Col lege

,

Entrance -Exam inat ion Boar .1964

- Recause of the var tat. ions in mean sec s for the separate academicE; i t

was necessary to convert I. he . ec ores to a common st and ard . Al t hough i I. wou Id

have been des i rab le to use a s tandard score conver,s ion , the 1. mutant dev i a-

t ons f or t hree ot t he acadeM I ell we re not avn i lab le . An adequate convers ion

was e f fey ted by determining wVie fi fth of. each score d ist ributA'on in which

ind lvi dua 1 scores we re locat ed. The d is t r ibut ions by f I f ths on each test

were apprOx ifiia ted frqm f he 50-point di str I but ions reported i.i.ti the Manual of

Freshman- Col Itge. Prdf I 1 es , 4964- E4 t Lon (Tab le I in Appendix .1)), The obt i

ed d ist r i but ions are presented in Table 12. (See Table I I in Append ix D for

separate se rv ice academy distr i but ions. )
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Table 0.

COL1AEGE110ARD EXAMINATION DiSTRIBUTIONS OF PREP SCHOOL STUDENTS
WITHIN SERVI,CE ACADEMY DISTRIBUTIONS'

Distributi.ion Ehtrance Examinations
, SAT-V): SAT-M EC I 014 AM.

,

Top fifth 51 67 95 138
-

2nd.fifth 54 61 74 72
,

3rd fifth 66 65 . '73 57

4th fifth 83 65 45 31

5th fifth 62 58 28 17

Totals 1.
316 316 315 315

1The highest scgire for any of three possible National CEEB administra-
tions (December, January, or March) was selected,for the dis1ribt4ions.

_ ...

1Tie equal N's (one cadet was not require4 to take the achievement test)
are due to obtaining scores from either the January or March CEEB
administratims.

From the above distributions, the expected distrtbutions were computed
using the probability tables developed by Richard P.T: coiL The pre
dicted distributions were developed using the tab4c for anr of .35 betweeli
the independent and-dependent variEible (End-oe-FreShman-Yeaf Class Standing)
even though the actual correlatieils between the converted c.1assiqantli-tig12
and the five Cbllege Board scores yere all above .40 (rable 13). (Se.
Appendix E for a'further description of the procedures folloWed.) '

"See Statistical Procedures and Their Mathematical_Bases,' Peters and Van
hiS, McGriv44:0d1 BOA Co., 1940, pP. 668-510.

'12The.foMla used 4 tonverting class standing 5in the separate acadepies

800

{.

(2 (actual stan(Iing) -

(2 (class size))

18

x 800

3 -v
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CORRECATIONS BETWEEN END FRESplifAN' YEAR CLASS STANDING AT TUE
SERVICE ACADEMES ANW TIli--COLLEGE 'BOARD TESTS 'SCORES OBTAINED AT THE.

JANUARY AND MARCH ADMINiSTRAT IONS

N .

MARCH
r

,

N
..

JANUARY

SAT-V 242 .4.31 224 .4201

SAT-M 242 :424 224 .436.
4.

EC - 240 .382 228` .430

IM 223 .443 , 22e .418

AM 121 .438 13A .468

v

The predicted (expected) distributions together with the actual distri-
butions are presented in Table 14.

Table 14

PREDICTED (E) AND ObTAINED ,61DISTRIBUTIONS OF ITESRMAN CLASS STANDING
FOR PREP SCHOOL STUDENTS AITENDING THE SERVICE ACADEMIES

Fifths SAT-V SAT-M EC - I or AM
E 0 E 0 E 0 E 0

Top 59 37 64 37 73 37 81 37

2nd 63 #' 44 64 44 67

--..

44 70 44

3rd 64 85 63 85 °' 64 85 63 85

4th 65 58 63 58 59 57 56 57

Bottom 65 92 62 92 52 92 45 92
..0111

Chi
2

=

4.

32.79
A

40.24

19

63.38 90.346
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1.1(.4444 1 444rmil:1t 1("4 Iii Tub 10 1:1 11 pp:r 1,hin t 1,114' Ili: I ,tI poy 1 of lir:
alley (If ptop SCh00 I icielO 0.8 it t 11t11 111; t he Sort, ice fndemloW Was s lgn I 11catt!,ly
poorer t ban what was pre'd let tielk and t hat such was. t he. Qase more ski w ft Ii pro-
(I ic t Ions f rom t he tic h vemen t as ts than f rum the apt It ude t est s .

One eine st lou roma ins to 1}4. h11:-.;We red ; are I he r'e s i gri r I i cant
d t 14 o relives among t he Pri,11% So hoo Is 4N i t h yes pee t. t o prod Ic t or! vs . ac I tut 1 I

ormance at. t Sery ice Academies? The selmo Is I'm. which There was a
sufficient number of case!s to provide somv answer to the question are B, A,

G, F, and E. The predicted nnd obtained (I istributions by prep schools
are present ed in 'Tab le III in Append ix I)._ The hypot hes t s t hat the col lege
performance was colts is temt with the performance pred icted from the Col,lege
Board t est s was accept eel i f t he d if ferences between t he two cot! ld have occur-
red by choice in less t ha tr 99 out of 100 t. Imes. .The Ch i Square test wasa'used ,

the va Lito rt;qii i red 1 or reject. ion of t.he hypo t hes i s be hig 13.277.

The pe r f o rmance of cadets frOm schools B, G, F, was consistent with
their prod icted periormance for al 1 four tests.

School .1's per lovitance was sign if tenni' 1 y lower than t hat wh ich was
pred icted f rom scores on the In Le rmed i a te or Advanced Ma themat ics Test

Tile per to Nuance of Cade t s from schools A. and E was s ign if ic an I ly

ban predicted pert ormauci for all four College Board tests.
,-

2; Prep School St udents At, tend ing C iv i 1 i an Colleges

Of the 412 who had pot gone to n se rv ice academy , cards. were sentto
34(1 on whom addresses wei'e ava I 14th le , asking the student. whet her he en t ered
co I lege i n Sept ember and if so , w ha t college. Two hundred twenty-e ight
(228) responded of whom 165 ind icnted t hey had entered a co 1 lege in SeptAber ,

1963. A cover let ter exp la i ning the project was sent. to the registrars of
t he 1 17 col leges at tended , t oget.her with a f orb' in wh ich Lhey were asked le

nri icate t he approximate c lass st amling of the student i (a) his' utta lit or
phys lea 1 so ionce course anti (b) his English course. klequatAy dat a was
obtained on 130 students .

t is worthy of note that. the civi Han col lfge sainple is ConS i rIlb ly

less capab lo t han t he serv ice academy sample on t.he bas is of average Col lege
B ii rd scOres (Tab le 15) .

20
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Table 1.5

-

" r

t
A

r SUMMARY OF MARCH COLLEGE BOARD SCORES OF PREP SCHOOL STUDENTS
EWITRING CIVILIAN COLLE9ES AND SERVICE,ACADEMEES '

.

.

, iut40.144t
se." !AI%

P7IP'Cre'7.":111111.1

.

N

f

Service Acnaomies;
M SD N

Civilian Academies
M SD

t
...

SAT-V 242 575.67 60.69 123 497.57 81.85

SAT-M , ,242 663.14 59.36 123 567.22 96.53 1.6
\ ;-

or

F,C , 240 590.07 70.03 105 447,50 90.72

. ---

-570.74
.n11\MINISPOm

'IM 223 688.67 56.01 94 109.55

AM 121 659.40 76.41 30 550.60 106.45

Assuming smile degree of comparability between the servicacadethies and
III civilian colleges reOresented, it would be expeted that the latter"s
college performance would be relativefy poorer than that of the .former. The
performance of the civilian college sample in the major math or science'
course and English course is presented in Table 16. 16

. Table 16

DISTRIBUTION BY FIFTHS OF PREP SCHOOt STUDENTS IN CIVILIAN CQI.LEGE

impummommo.

Class

FRESHMEN MATH OR SCIENCE COURSE AND IN ENGLISH COURSES

%
Fifths Math or itical Science English

r*'
re-

Top 12 4 I

2nd 12 13

-3rd 27

4th 18 23

Bottom 26 31

Failed 28 1.8

t,.

V



Sorno of fort was made t (to term I no w)lo ho r t ho r ormanco Iii etvt It an
co I to ge3 w ai con3 iitent. with what. was Lo be eNpue tod ott I. ho ha;., Is of t ho
March College Board test scowom. However, since only 34 of 117 colleges .

reported frequency distributions op SAT-V find SAT-M in the Manual of College
Board Profiles, it was impossible to determine the relative standing yn the
tests for each student. Nevertheless, the average scores of the .34'on which
distributions were available were ,computed. For 22,508 subjects on SAT-V,
the mean tWori, was 521. HO and t ho st antlard dov tat. iou'l was 99. 30.* From t he

' summary statistics presentpd in Table 15, one would expect tho prep school
group to perform somewhat,less than average inRnglish and about average in
mathematjes.. The distribupons of performance in math or physical science
courses and in Faglish.for tbe civilian cotiege sample does not seem to pe
inconsistent (Table 16);

Discussion of Results

Exom th foregoing analyses, the lollowing results are hdteworthy:

.a. Both SAT-Verbal and Mathematical test scores increased significantly
4beyond what has been considered typical for a senior year in sec'endairy'schoOl.i
The fNillege Entrance Examination Hoard (I) reports an average increase of 10'
points (Ante students) in SAT-Verbal and 43 points in SAT-Mathematical scores
'from preliminary to final testing (March, 1963 through January, 1964) . Both
Groups 1 and 2 (Table 4) show significantly.larger increases in SAT-V and
all groups (Table 5) show significantly larger increases in SAT-M.

.b. There-are no normative data available for Senior year gains on theP,
achievement tests. One can only surmise from the distribution of achieve-

. ment test scores for entrants from prep schools (Table 12) that the average
increases in scores on the achievement tests are atypical.

e. There are significant differences among the svhools with respect to
the degree to which scores are increased even wlien adjusted for differences
in initial scores. Those schools for which the greatest increase in scores
was Obtained, also had superior input as theasured by the September scores.

--Aeinpe these differences-among schools remained eyem after tlby were con-
trolled (or differenees in Cliput, it is apparent that thei are differences

1in cu :rriculums ,It fis logical to assume that schools acce ting only the
" better equipped student sire able to go into subject matter at greater depth

and at. greater lengths than those that accept the less equipped studene.

/ d. As a group, cadets from prep schools performed .significantly poorer
than was predicted. The adopted correlation of .35 between College Board

. scorts.and subsequent college Wrformaince wps conservative in the light of
the ;(..7-It1141 correlations of .40 to .48.

Analyses 6f performance of cadets'from separate prep schools was carried
out but with more stringent requirements for rejection of the hypothesis than
were adopted.for the analysis of the performance of the group as a whole. In.

22 dl
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M.&

et her wortls, we At,,,,, to err fa favor of the hypothesis that there was
no Igit iticast dItIcresce between predicted and actual pertormance. Conse-
qurntly, thy fact that no significant differonets werefound between predicted
and actual performance for certain Prep 8Oi6ols does notlopreclude the possi-1
bility.of there actually being a reaLdffference. On the other hand, the
degree of confidence that can be placed in the results which showed a signi-
ficant difterence betweq predicted and actual performance is considerably
greater.

'There were no s I gn I I cant differences be hvoen ac t ti a 1 per formanee and
pe, r formance pred ic ted from any of t he Col lege,. Board tost scores f or cade t.s

front three prep sehools, II, 6, and F. All other schools showed actual per-
formance t 0 be s i gn f leant ly lower t han per f ()mance 'prott-fe-t f Von t he

Intermediate or AdvAneed Mathemat ics tOsts. Finally, two wchools, A and E,
showed tic t porT(wmante s I gu I f icant ly be low performance pred lc fed f rem

scores on, all Col lege Board tests.

_As was expeeted, achievemek test. scores ikre raisod tar more than tie
. apt i t. tide t et scores , and I ne inat h achievement scores more so than t he

. _

Engl ish achievement scores. Achievement. tests tire by nature content-oriented;
hence, the more intensive tlie coverage of English facts, literature, and
mathemat teal areas, the more likely will scores be raised.. Nevertheless, the
ach ievement t est s are import. ant tes t s for col loge se lect On. _The result s of
this study would seem to indicate the scOres on achievement. tests for

. _

aputi_eanis who have attended a prep schoo.l..offerinu_a_p_me:year curriculum
oughr to be played down .or at least adjustments made for scores qtained.

. .

Such adjOstments can be easily deleisnined by statistical procedures and
should'be done separately for each- institution.

*

S.

That students from two prep scbools should perfotm significaqly below
wlmit was predicted from the SAT test scores does not necessarily mean that
the schools in.question have found the answer'to boosting gaid scores signi-
ficantly above the ability or the student because most of the stmdents from
the two schools in question entered the same-institntien. An institutional
study should be made with Rpecial attemtion being given to the type of
student accepted from the two schools. It is possible that a large majority
of. the students in question may participate in a very active extracurricular
program in their Freshman year. If such were the case, it is understandable
that their performance would be somewhat lower than the predicted performance.

Observattons

The resuktspt the study lead to the following observations:
,

a . o s e prep schools offertng oneyear curri ulums for boys seeking
a(imission to college would assist the student most 1,e., final College
_Board Scores wodAd bo pore cons'istent with tho sOodent's actual penjormance)
if they would gear their curriculums: to the Freshman ci)l-lege level.

,

,c
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b. Those schools t hat jceupt anyone 4110 W ithoS I o enter, do t be boy a
disservice it they only succ.ed'in raising College Board scores to a letpil
acceptable by the college of the appl icant 's choice.

p_ Schools that accept any students who wish to come, do the boy a real

service i f t hey concent rate On content without any special aft out ion being
given to test. s anti te4t items. A ruing man who is seeking assist ance of the-
sort of [eyed by prop schools with one-year curriculums would do vitt-9 1 11 he
examined them as ho examines four-year, colleges; i.e. , fox st reng(.h of their

curriculums; not on t he basis tif how many of the school 's graduates get into

Col lege, but how well t. hey do a f.t er they ar t'? in col lege.

I

14110kr:.:

allaii.1.210111Waida

, preps schools which terminate the ,course of study with t lie ad- t
minis trat ion -of CAB tests in January or March can hardly compete with those ,

_

requ i ring t he st tnieni to stay on tint. i 1 the enti of 'May 1f t he .sttident IS to ..-
01)1 a in a favorable recommendat ion from the prep school. The adoption oi such
a poi icy by all prep selisiols; ,would have a benef icia I effect_ Not only Would
the student b.e .bet,ter prepared, 'nit It would also follow that students coming
rom t h preiS sehoO Is- would receive considerably more favorable cons idora t iOn

by t he four-year colleges to whiCh They apply..

. 24
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APPENDIX A

TUE EFFECT OF REPEATED TEST TAKING ON EMU, CEEB TEST SCORES

I

1

I
IMINIMMINSIOw

loommonomm



APPENDIX, A

The: Ef fee t of Repeated Test Takitijis on Final Scores :
_

Students from t.he v aLl Otis schools con Id and did take t he 'Col lege Board

test H tit regtrIar adm Lu iSt rat I oils more than once be I %fedi 'the experiment. al
administ rat ion in September and the criterion administrat ton in March. Some

rook t he test s in December ,and /or January as Wel 1 as in March. Bel ore I. hey

Cott Id be cbmb I nod with those who took only t he March exams, i t WI18 ,I1OCOHSnrY
to determine whether t here Were any s ign if icant d f fere !ices. in Mara scores
for t he various groups. -

Beeftume preitminftry eftftminations mhowed mar-1111d diffet,(*tices among
in the average Sept ember Col lege Board scores , it was necessary to select.

schools whose students di f fered suff ic tent ly in t heir test t aking to permi t

anal ys is within schools. Three such Schools were Wept i f ied': the USNAPS on
l l but Advanced Ma Ch Sul 1 evan on SAT-V and SAT-Mat it, and Bul l is on Engl isti

CMOOS It I 011ga.nd Lit te rmed in ie Mat hewitt. te,s . Summa`ry s tat i st 1 es I or t he three

schools are presented in Table 1.

The resu 1 ts of the analyses.. of variance on st udent s at USNA 'and Bull ks

showed no sfgnif icant differences among groups. Signif icant, d if ferences In

March SAT-M scores were found for Sul livan, wh ih were e liminated when ad-
justed for dif fdrences fp September scoreS (analysis of covariance).' A
s ign If leant dif ferenc6'%as also found in the September SAT-V scores for t he

Sul 1 ivan student s , but no d f fere nces in March scores ; n'or were any s i gni-.

f leant d If fordhces found in March SAT-V scores when adjusted for d if ferences

in September scores.

A
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Table 1

41

MEANS AND STANDARD DEVIATIONS OF COLLEGE BOARD SCORES OF STUDENTS TAKING THE EXAMINATION IN
VARIOUS COMBINATIONS. OF NATIONAL.ADMINISTRATIONS

SAT- VERHAL
USNA SULLIVANTest-taking September Scores Marc h. Scores SePtember Scores March Scores

Comb I na t 1 ons N M SD SD M . SD M SD
It.

Sep-Mar 105 500 88 342 82 19 452 76 539 89
Sep- Dec-Mar 16 478 68 511 53 15 , 373 77 '436 83Sep-Jan-Mar 40 471 74 524 68 0' -- - 7rSep-Dec-Jan-Mar 12 . 464 75 510 68,/ 8 467 '84 333 69

SAT-MATHEMATICAL

USNA SULLIVAN
.

Sep-Mar 105 338 68 629 64 19 485 82 568 79
Sep-Dec-Mar. 16 525 82 591 91 15 462 88 509 96
Se 0- Jan-Mar 40 575 77 641 66 0 a'

.
......i. ...

Sep-Dec-Jan-Mar 12 521 60 610 6, 61 8 532 93 641 - 105

ENGLISH COMPOS T ION

USNA SULLIVAN
. . .. -

L7A-4Sep-Mar 110 468 ,. 72 77 9 476 78 40 88
Se P-Dec7Mar 0

._-- -_-
. 0

e_p- Jan-Mar 52 458 72 566 77 35 465 57 4 8 .79
Sep-Dec-Jan-Mar 8 479 58 57a 38 16 460 77 507 85

I

33
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Table 1 (Continuea)

INTERMEDIATE MATHEMATICS

SULLIVAN
Septer:ber Spores March Scores September Score§ March Scores

SD M SD N SD SD

Sep-Nlay 110
.

505 , 73
, t

630 74 - 10 459 59 579 kl
Sep-Dec-Mar 0 -r
Sep-Jan-Mar 52 50 77 632 *.77 30 503 64 623 64
Sep-Dec-Jan-Mae 8 567 . 84 . 659 75 9 491 86 624 72

3 4
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APPENDIX B

THE EFFECT OF PRACTICE ON COLLEGE BOARD SCORES

4.
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APPENDIX 11

The El feet of Prac t ice on Coltore Lard scores

Al t hough int t La 1 correspondence with t he schools part ic pat i ng in t he
t tidy had indicated t. hat severa I. had a period :twat pr ior t.o t he March exams

which was reserved for "dry runs" of tests domParab le t.o I ho CEEI3s, it
. developed that only one school devoted a pert tx1 of I line of sof f lc iyit length

to warrant spec. ia 1 test i ng to determine 1 he of feet of proct iee. At Columbian
t last Len days wore devoted to t.evt takitig. During that peri od, tests

an pa rah le t o the SAT test s , the Eng1.1 sh Compos I t I Oil , fi n Intermediate
Mat hemat ies were administered and s t This process was carried Init

ice, each test administrat ion being followed by a review of `the Lost.
. -.

On the day preceding the pr act ice per iod, t. he en t ire experimental
i mbat tory was rez in is tei.ed (February 15, 1968). Mot [vat ion waist ma i n t ained

at a high levy by having t he Proc ( ors (Columbian ins Cruc tors ) indicate to
t he st talents t hat t he admit' I si.ra t. ion was consistent With t. he program al
Columbian*, plus t he fact thaj the t ests he ing administered were actual ly
opera t tonal at. that t ime. The results of tho st udy of (he of feet of pract ice
are summar ib..zed be low,

Table 1

PRE- AND. PO.ST- PRACTICE SCORES ON FIVE COMEGE BOARY) TESTS

Pre-Test (February)
k N

.

M SI)

SAT-V 142

SAT-M 142

E. C. .116

I . M. 112.

A.M. 15

493 94

560 106

505 86

574 108

561 ( 106

Post-Test (March)
SD

Pre-Post,
Feb-Mar T Value 1

502 83 ,.7993 1.870*

556 93 .9022 NS

513 88 .6927 1.182 (NS)

598 100 .8466 4; 336**

566* 101 .8936 NS

lOne- tai led test fOr corre 1 ted means.
*Sign if icaht at t he .05 level.

**Signif icant at the .01 level'.

The results of the study indicate that prae I. ice alone did affect
certain test scorefi, the Intermediate Mat hemat Ics in part. icular,- -The fact.
that not all f ive showed si gni f leant increases in scores at tests to the

,adequacy Of Xhe level of mot ivat ion at the pre-pract. ice session,

1

'36
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APENDIX C

REIAT IONS!! IP BETWEEN- MUER BACIthROUIID VARIABLES AND CEEI3 TEST SCORES
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APPENDIX c
,*

Re lat ionship Bet ween (It her Background Var i ab 1es and CEEB nisi. Scores
.

444
,Add It Ion a 1 informatimi which had been obtained at the time of the initial

administration of 6e College Board te4ts was examined to determine whether°
March score ti i f te r nces could ,he further reduced. These included:

a. Number ot secondary sail.Thls attended;

b. Number of math courses- taken;

c Numbe r of Eng 1 ish courses t a ke n ;

d. The. Uigh Schoo 1 Rank Score I ; and

e. An' In te 1 1 igence Index
2..

Co rre 1 a t ions between t he se lec t ed background va r I fib les and t he Col lege
Board tes ts are presented in Table I . The In te 1 1 i gence Index , HSR, and
. Number 'of Mal 11 couTses were the most prOmis tug but once the March scores
were con t ro 1 led for d i f fe re nces in September scores

, the bac kground xiar i ab les
made no s i gn1 f i c an t coot r ibu t ion. The means and st and ard dev int ions of t he

bac kgrou nd:var I ab les for each of the groups as de f i ned in Tab le 3 are pre-
sented be low (Tab les I I t hrough VI) .

.1/4.
A . .

Sermerrrarrarry.

1

i.

,

The High School Rank was co nve r Led t o a ,norma ii zed distribut i on with a mean
of 50 and i s t and and dev 1, a t i on of 10.

2The Into 1 1 igence Index is a st an inc convers ion of a var ie ty (f-) f tests used in

Secondary schools as indexbs of in te 1 lecf ua I deve lopment and/or apt i ludo .

The convers ion tables arc prevented in Tab le VI I .

e.i,



TaLt1e

CORRELAT IONS BETWEFN SEIY.CTED BACKGROUND VAR I MILES AND
_SEPTEMBER AND MARCH CEEB SCORES.

CEEB
Te stet

Int o1 1 t-
. ..

gence
Index
r (N)

SAT- V . 366 (878)

SAT-M .313 (880)

EC .3 1,i (879)

1M .278 (878)

.281 (70'0)

S'AT-V .239 (568)

!..;AT-M .293 (568)

FC .290 (511)

IM ,)26* (487)

AM' .320 (163)

1

4

SEPTEMBER

'No. of See-
ondary

Schools
r (N)

No. of Math
Courses

r .

r (N)
,

No. ol ngl ish
Courses

r (N) ,

11SH

r (N)

,030 0064) . 178 (1063) - . 014 (10.62) . 304 (812)

.024 (1066) . 329. (1065) .032 (1064) ,471 (814)

.007 (4064) .18 1 ( 1063) .015 (1062) . 435 (811)

.004 (1062) -.`3.90 (1061) .050 (1060) .499 (810)

.038 ( 873) .419 ( 87-3) 110- ( 873) 7..543 (659)

MARCH

.013 ( 694) .177 ( 693) .0( ( 692) .372 (546)

.045 ( 694) .303 ( 693) .003 ( (592) ..458 (546)

.060 ( 630) .149 ( 629) .0t5 ( 628) .4.36 (495)

.030.(591), '.280 (590) .017 ( 589) .452 (467)

.173 C 245) '.256 (245) .162 ( 245) .602 (198)

Lit

.1114
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Table 11

MEANS AND STANDARD DEVLATIOrsiS OF SEWCTED BACKGROUND VARIABLES.FOR CROUPS
IDENTIFIED AS SIGNIFICANTLY DIFFERENIk ON SAt.--V INCREMENT SCORES

Background Variables
School Intelligence No.. SS No. ot No. of
Groups Index Attended Math COurses Eng. Courses 11SR SCOro

SD M SD M SD M SD M SD

C
4
J 6,40 2.04 1.58 .72 3.00 .84. 4,04 .41 49.35 8.73

(N-z52) (N 93) (N.93) (N-93) (N=63)

A,R,E, 6,84 2.04 1.41 , 53 1. 96 1. 01 a.lys .4n 51.17 -43-742
F,G,B (N=797) (N=9)5) (N-914) (N 913) (N 718)

;D 6.42 1.84 2.23 ,03 3,08 .78 3,46 .60 50.50 '3.84 t
,(N 7) (N 26) (N 26) (N-'26) (N. 4)

.

I 5.82 1.72 1.00 .P0 3.53 .84 3,90 .40 50.67 7.97
(N=22) (N=30) (N=3b) (N-30) (N=27) L.

Eli Table III

MEANS AND STANDARD DEVIATIONS OF SELECTED BACKGROUND VARIABIES FOR GROUPS
IDENTIFIED AS SIGNIFICANTLY DIFFERENT ON SAT-M INCREMENT SCORES

Backkround Variables

. ,

Scbool Intelliigence po. SS No. crf No: of
Groups 1udex Attended Math Courses Eng. Courses IISR Scores
. M SI) M SD M SD III SD M SD a

.
C,F,G,J 7,61 1.90 1,43 ...67 .4.17 .94 4.07 .46 5.5,25 .8.38

1 (N=310) (N=410). (N..,410) (N=410) (N="81())

6.42 2.02 1,40 .67 3,70 1.00 3,91 .46 48.4"r8.80
,.

(N=494) (N,53(3) (N=535) CW-,534) (N=399)

5.73 2.06 1.56 .75 3.75 1.00 3,89 .48 46.61 8.60
(N= 74) (N=I18) (N=118) (147-18) (N=183)

3
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Table IV

MEANS AND STANDARD DEVIATIONS OF SELECTED BACKGIIDUNaVNRIABLES FOR GROUPS

7IDENTIFIED AS SIGNIFICANTLY DIFFERENT ON:ENGLISH COMOOSITI.ON INCREMHNT 'SCORES

Backgi'oilnd Varlables

School Intelligence N. SS No, of No. oi

Groups Index Attended Math Courses Eng. Coursas HSR Score

C,E,G,J

SD

6.70 1.69

M

1.35

SI)

,

,.63

e SD

r
4.16 .90

SD

4.02 .37

SD

54.57 8.23

-(N=319) . (N=420), (N=419) (N=418) (N=331)

A,F 7.54- 1.62 1,43 '.67 3.85. 1.-04 1.03 .47 48.72 9.39

(N-2,..393) (N,403) ^(N=403) (N=403). (N=333)

. .

B ,H, 1 5.12 2.72 1.50 .66. 3.69 1.97 3.81 .54 48.19 8.92

(N-160) (N:-_21,6) (N,216)- 0-7216) -(N=145)

6.43 1.84

(N= '7)

1.23 .93

"(N= 26)

,

3.08 .78 3.46 .69 50.50 3.84

(N= 26) (N= 26) (N= 4)

Table V

1

.
MEANS AND STANDARD DEVIATIONS OF SELECTED BACKGROUND VARIAB1:ES FOR GROUPS
IDENTIFIED AS SIGNIFICANTLY DIFFERENT ON INTERMEDIATE MATHEMATICS.,,INCREMENT

SCORES

School
Groups

Intelligence
Index

M 'SD

A

'Background Variables
ofNo. SS No. ofNo.

Attended Math Courses .Eng. Courses

M SD ,SD M SD

F,G,J 7.73 1.85

(N=289)

A,B,C,E 6.41 2.02

-(N=515)

5.58 2.21
(N= 22)

5':82 1.72

(N= 22)

1.43 .67

,(N,381)

1.40- .6

(Nr565)

4.19 .92

(N=380)

3:17 1..01

(N=564) ,

4.07 .47

(N381)

3.91 .46

(N=563)

HSR Score
SD

56.02 7,90
(N=307)

48.20 8.79
(N=422)

1.55

(N.

.61.

62)

.4.14
(N=

496, '4.06

62),

.25

CN= 62)

44.21 8.27
(N= 52)

1100 . 00 , 53 .84 3.90 .40 die:1W- 7.97

(N=. 30) (N.= 30) (N= 30/ (N= 47)

4,
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Table VI

MEANS AND STANDARD DEVIATIONS FOR SELECTED BACKGROUND VARIABLES
IDENTIFIED AS SIGNIFICANTLY DIFFERENT ON ADVANCED MATIIEMATIct I

SCORES

School

"Groups

F, G

Intelligence
endex'

SD

7.86 1.78

(N=256)

6.23 2.32

(N=4I8)

.5.82 1,72
(N, 22)

,,)

(1,

Background Variables.
No. of'

Eng. Courses
M SD

No. SS
At t etyloci

SD

1.39 .66

(N=3I5)

1.46 66
(N,,513)

1.00 4D0

(N. 30)

fir

No. "of

Mat h Coitrses

M SI)

4.25 .95 4.08 .48
(N=315) (N=315)

3.71 .99 3:96 .46
(N=513) (N-513)

3.53 .84 3.90 .40

(N= 30) (N_ 30)

5

FOR GROUPS
NCREMEN1

RSR Score
M SD

56.64 7.66
(N=267)'

46. 51 9. 05

(N-.372)

50.67 7.97
(N= 27)
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't Tab le VII

CONVERSION TABLES USED FOR SELECTED INDEXES OF INTELLECTUAL ABILiTY

Stan Lae LORGE-THORNDIKE OTIS SCAT Total PMA ACE T-M OSI'T K-A

Verba 1 IQ Dev. IQ , IQ Dev., IQ IQ

9 123 #r 122 -1" 301 1- 120 ,r .136 -.t. 129 Is 103 t 126 't
ir 118-124 116-121 296-300 - 112-119 126-135 120-128 90-102 119-125

7 111-117 110-115 290-295 104-111 116-125 4113-119 77- 89 112-118

.6 .104-110 104-109 283-289 96-103 106-115 107-112 64- 76 .105-111
,..

5 97-103, 97-103 277-282 88- 95 96-105 69-106 4*- 63 98-104
cn

4 , 90- 96 91- 96 271-276 80- 87 86- 95 91- 98, 36- 42 91- 97
r3 83-, 89 85- 90 265-270 72- 79 76- 85 83- 60 29- 35 84- 90

,,
2 77- 82 79- 84 259-264 64- 71 66- 75 73- 82 22- 28 77- 83.,
1 76 78 1, 258 63 j, 72 21 J,J, 76

,,

44
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Table`VII (Corltinued)
;

Stantne RENMON-NE1SON CTMM WAIS (H-B) STEP Math NMSQT

St'

9

Ratio

127 /1.

IQ Total IQ

129 1"

120-126 . 1191-125 121-128..

113-119 112-118 113-120

6 106-112 105-111 105-112

5 99-105 98-1104 96-N104

4 92- 98 91- 97 88- 95

3: 83-/ 91 84- 90 80- 87

9 714- 84 77- 83 72- 79

1 77 1 76 14, 71. "r

(12th Grade)'

Comp. Scaled Selqption
Score Score

296' 41r 29 I`

290-295 25-28

284-289 21-24

278-282 17-20

272-277 13-16

i

266-271 10- 12

..

260-265 : 7- 9)

254-259 4- 6

253 ,J1/ .3
,...,

AGCT PINTNER.

124 4- 130 1"
\

.109-123 . 122-129

95-118 114-121
.

/ -, 19- 93 106-113

64- 78 97-105

49-.63
_

89- 96

. 34- 48 81- 81.K
'..,

19- 33 73- 80 ,

18 ,i1/ 72 ....t/

t

Dev. IQ

125 1"

1187124

111-117

105-110

96-104

86- 94

77- 83

e9- 76

68 je,
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Table I

TEST SCORE INTERVALS FOR EACH 20% OF THE ENTERING, CLASS TO THE SERV ICE
ACADEMIES

rtrth. S /WA

Top 662 -14 above

2nd 621-661

3rd 580-620

4 t h 530-579

Hot t om I. o 529

Top 732 & above

2nd 699-731

3rd 664-698
1

4 t b 623-663
., ,

Bo t t om to 622

SAILV
USMA USMMA USNA

641 & above

596-640

546-595

502-545

617 & above 646 & above

557-616 606-645

526-556 571-605

485-525 531-1570
.!.

t.o 501 - to 484 - 1.64'00

SAT-M

695 & above 6.71 & above 711 & above

664-694

630-663
.

585-629,

t o 584

0-

630-670

598-629
.

567-597

t o 566

6802710

649-679
,

to
1

612

1

1.0

I 8

9

_
0111110111111..
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Fifths

Top

2nd

3rd

4.th

Bottom

Thb10 .I (COW trille(1 )

USAFA USMA USMMA USNA

ENGLISH COMPOSITION

657 t+4 above

614-656

571-613

528-57'0

t O 5:17

631 & above 580 & above

574-630 545-579

531-573 498-544

487-53( 455-497

to 486 to 454

637 & above

598-636

568-597

521-567

tb 520
1

INTE11MMIATE. Oil ADVANCE!). MATHEMATICS

Top 737 & above 698 & above 650 & above

.2 ad 685-736 643-697 601-649

,3rd .. 637-684 601-642 565-600
I.

.1 t a 58o-636 55p-600 525-564

709 & above

665-708

626-664

586-625

Bottom to 579 to 558 to 5:b4 to 585

2
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D I STR I BUT IONS BY F iriiis ON ENTRANCE EXAMINATIONS FOR
- FOUR SERV ICE ACADEMIES

SAT- V
Ft I t Itm USAFA U8MA"---U5MMA USNA

Top 21 16 %p 3 11

2nd 19 11. 4 20

3rd 28 14 3 21

4 t h 29 7 1 46
,.. ,

Bo t t om 15 8 6 33
(

EC

Flit hs USA FA USMA USMMA US NA,

Top 35 23 9 28

2nd 32 10 1 31

3d 30 12 2 29

4 t h 6 -- 9 3 27

140 t t om 9 2 2 15

:t

,

.5 0
3

III,Moae.

USAFA

SAT- hi
USMA USMMA USNA

;
40000100.0110.110010

27 20 2 18

26 10 3 22

211 12 3 2?

23 r0 2 35 lamaldialm

8 9 7 34

1

IISAFA
or AM
USMA USMMA USNA

0.111011..

58 33 9 38 11111.11111=11.

33 11 2 26
e

16 9 3 29

5 2 1 23

0 1 2 14

,



Table III

1 4 I

PREDICTED AND ORTAINED END-OF-FRNSHMEN-YEAR CIASS ST.ANDING OF STUDENTS FROM PREP SCHOOLS

Sett, )o 1 "LI A

E* 0* E 0 E 0
0

Fifths

Top 4 2 7 9 5 1

2nd 4 2 8 2 4 9

3rd 5 5 8 12 4 3

Itt; 5 4' 8 4 8

Bot t om 4 9 9 16 3 6
,

Chi Square
Values' 6.20 15.31 11.45

Top 4 2
t.3-

3

. ..

2nd- 4 2 8 2 4

3rd 4 8 12 4

4th 5 4 8 8 4

1
Bottom 5 9 .8 16 5

Auare

Valkles 5.6 21.00 6.78

4

I-- SAT-V

E , 0 E

18 21 / 11

19 22 10

19 22 10

19 13 10

17. 14
.

10

3.36 3.22

C, H, I
0 E 0 E 0

8 13 3 3 0

10 14 5 . 3
1

15. 15,. 23 , .3 5-

8 16 14 3 3

10 17 30 4'

27.93 6.91

11 - SAT-M

1 21 21 12 8 13 3 2 0

2 20 22 11 10 14 5 3 1

3 19 22 101 15 15 23 '3 5

8 17 13 9 8 16 14, 4 3

6 , 15 14 9 lg 17 30 4 7

4.14

5

27.93 7.16
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Table fi I (Coat timed)

-. III - FC
Sshtio,
_...._

8 A 3- . G F E C, V, I

E* 0* E 0 E 0 E 0 E 0 E. 0 E 0
Fifths

Top 4 , 2 8 2 5 1 23 21 .13 8 16 3 3 0

tpd 4 2 8 2 4 2 21 22 12 10 17 5 3 1

3rd 4 5 . 8 19 4 3 18 22 10 15 15 23 4 5'

4th, 5 4 8' 7 4 8 17 13 9 8 14 14 3 3

Bottom 5 9 7 16 3 6 13 14 7 10 13 30 3 7

Chl Sql!are
Values 5.65 22.67 11.45 2.13 G.l 45.53 .91

IV - IM or" AM
A

Top 5 2 10 2 51 27 21 15 8 16 3

2nd 5 2' 8 2 5 2 22 22 12 10 16 5 4 1

Tcl 4 5 8 12 4 3 18 22 10 15 15 23 3 5

4th' 4 4 7 7 3 8 15 13 8 8 14 14 3 3

/Bottom 4 9 6 16 , 3 6 10 14 6 10 14 30 7

Chi Square
Values 10.10 29.57 16.50 4.09 8.82 40.67 11.25

*.,-,FIpected; 0=015tained

1 Allralue of 13.277 is significant.at the. .01 level.



APPENDIX E

OB TA MING- COMB I Nrn [I I STI'l I BUT ION OF EXPECTED
PERFORMANCE FROM PERCENT I LE D ISTR Inn IONS ON AN

INDEPENDENT VAR TABLE FROM A NUMIWR OF SAMPLES

ows
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Obtaining _Combined Di st r Om ton of Expl'e red Performance From I'd i'cen i to

Die t t ions on, an Independent Var ialTirfr OM a Number of $timp les

Yholt it standard score Vottlierstoil is not possibly bocaoso of a lack of

co r ta in necessary.. informal' ton , an or et' Live conve rt4 II. can be obt :tined LI

the re Int ive standing of I. he members of t he 'samples to be -coilibined ls known,

The conve Fs ion can be made as ret I nod as Cons ide red necessary ; 0.',
ident I f y nig I. he re lat lye pos I t ion of 'members or the separat 0 SIMI/ los in
terms .01 tiiui t percent ages , t wit Its , fifths , 01' even halves. This can 1te done
for both the indepemient and dependent. var I ab les i f necessary , but it is

better i f the actual st and ing of the subject is avai lab le on the dependent. .

va-r-tab tty- ronve-rt-ing- the measurement of one variable -to
score a mu it iser ta can t hen sio)'e computed be tween t. he independent var lab le

(in .standar(I score f orM)

An even more conse rvat i ve est ima I e. of t he re 1 at ionsh i p between A he

independent *and dependent vor i ab les can be obta ined by comput i lig a product.--

mommt correlat ion petween the raw scores (independent vari able) and t he
.converted depondent variable for all groups combined , as was One in this

study. The obtained corre la t ions are presented in 'Table 13.

cGiven t he re tat ive s tand ings of the comb ined samples on the independent
var iab le and the corre laki on between thy independent . and dependent var iablv ,
the' pretric ted (e Apec t edls t and i ng of the sample members on I. he depc3ndent 't*

,,.

var table can be obtakned by referr ing to the Tables made by Richard P. T.
Soot t. (5) show ing the prod icted Inca I. ion of an ind iv idua 1 in a dependent
measurement f rom his stand ing it an imlependent one. Tab 1ei4 are available

for all correlat ions from .05, to .95 in , 05 intervalA.

lase

For this study , the table for an r of . 35 was used. In Table 14 , the

d 1st. r ibut ions by f if ths of (he combined samples on SAT-N, is as follows

41.

-az

. Top f If kh 51

2nd fifth 54

3rd fifth 66

4th fifth , 83

5th fifth 62

From I he Scott t able , 34 .65% or those i n I he t op i all on Liu i odepeml-,
en t variable can be expect ed to be i n the top t ruth ih the (loh6h( ,nt variable;

24.4%, in'; the second f i f th; 18.8% in the third; 13.95% in the f.otii.M; and S., 2%

lit t he bot tom f4f th, S1t I lar percentages can be vas i 1 y comput.ed for those in

each f f th on the Independent measure. Once the TVs are compu ted for% a 11

111 1

1

0.,411.4-4 r

, ..-
immilmmommor

INIMMINONir -

r

4...4111144111114.4
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cells of n 5 x 5 matrix, the sums of the columns provide the expectect,distri,,
butIons'on the dependent measure in fifths. The expected'distributions ob-
tained in tills fashion are presented in Table 16, together with the actlial
(oCtained) distributiono.

A Chi Square test can be an appropriate test to apply to iletlimine the
significance of the difference's between the expected and obtainedligistribu-
tions.

In the situation where. the actual distribution or independent. variable
is lower than for the entire class (equal N's in eaddi fifth) and the correla-
tion with the dependent variable is positive, 'the expected distribution will

1141 up tOWF4 1104100--- 1,-114)- -ox-pes-Ved N nt-he tsp--141 th is gro-at-0_21
n Lhe actual N in the top fifth in the independent variable for SAT7.1/.

1n4those situations where the actual distribution on the independent. vai?iable
iiigher than for Ahe entire class, and the correlation with the dependent

viwtable is posilive, the expected distribution will shift down toward the
mean as is the ease wCth SAT-M, EC, and I, or AM (Table 12 and 14).

,


