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QVERVIEW OF FINDINGS.

(

.

That the average scores' of _studenta 'who took the Scholastic Aptitude
Test :(SAT), have been declining Steadily ,and-noticeably since 1963 -64 is

'Decad-Se the SAT candidate group is self.raeleeted-, however,,
there,iS no certainty that.,4,.parallel decline in ability occurred`for
311,-college-entrants or for ail -high sehoOl seniors. This study was
initiated in order to obtain; directly comparable data on changes between-
19a, and 102 in. reading ability :and other characteriktios for high, ..

, . _."
school ,seniors,, college entrants,, and .SAT' taker's. Similarities and

-differences:in the changes= f,or these ,.groups should be-uSeful
.
In evalu-

eXplanations for the SAT score -decline.
`The choice of the years 1960. and 1972 for this study.vas deterMined

by the fan that in each of these Years.thAre were .extensive _data. for
!-'national probability- samples of high: school seriiors,, including, follow,-

6

I , 7;

;
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-",data7.76n7toliege ante 'in the year after :high- ,school gation
-Fot 196Qtthe ;data-'had

toLENT-Testnitar-effti
-National' 'angitUditial

een .collected as ,part of the massive Project
nd- for-1-972 --t-he--dat-a--41ad, been tallected _17t.y_th i'_

tudy of 41-.2 -Nigh School glass of 1972 (NLS):.
In, eadh- of the two tudies, reas-3nably similar tests of reading

-cOmpte ension had been :given to the students. In .oider to use the results
tiesta. in- corliwing performance in the two years, 'it Was

, .necessary to. _equate jnq scores on- -the. °tests-. Data for this equating
,\\ ,:vere.:obtained -13y sivlOybo,th tests to about _1,100., seniors in hig11,

,We also searched EduqatTional Testing tersfice (ETS)
fiisfor the SAT scores of more -than,..0,-,006 Project TALENT students.

SpniparabAe data from the two studies - were available for age, sex,
4fathee,'s occupation, mother's -occupation,. father's =education, .niother'-s

-education,. famil )i. cOnfiguration,. high school curriculum,, +expected
college -major :field,' and college ',attendance. ,

-Out research_ questions -and findings were these:
Did :the high -school senior population change.- 'trod- 1960 -to 1942?

The average -reading, store declined. Comparisons of subgroups. froni.-./ the 1970. and 1972 samples shoved that the average 1972 senior was
slightly ,older,. more likely to have parents who completed -high school
and-2-Werrin professional, managerial' or white collar °positions, and

less_likelY4 to be an only child+ or a firStborm.chiid. The proportion -a
boys -and. girls !became more Insnearly ,eVetY- -Subgtoup-

, 4 -studied, there was a decline in reading score.
From 1060- tO 1972-,- an important phenomenon. in American education was

,a'marked increase in he number of -students, who -stayed in school instead
of dropping out: A teasofiable -statisticaT estimate ,sUggeSts. that f.-.bis
trend made _a Considerable contributiton to the ObSerVed- ,ci-eclinft in
,reading scores tot his' school seniors. Less Able:s0dent= wh6 c!:?ould-
hayebeen dropouts in- the 1960 cohOrt app.eared as seniors in -the 1972.
cohort..

2. Has the college entrant population changed?
The :decline in reading scores is about the same for nollege entrants

as for-hig., school seniors. In both years, 1960 and 1972, .College en-=
trantS we substantially higher in reeding obility than high School
seniors. At all ability. levels, the percentage of -seniors ,going on to
-college increased: The 1972 entrants were. slightly older, included an-
inc.reased percentage of c:mmen, and were more likely t6, have patents who
attended -college and .who .were engaged in -professional or managerial
occupations than the' 1960 entrants. The -variation in the amount of
score decline: from one Subgroup to another may- throw some light on the
,sourCei. of the overall: decline, but none of -the variables emerged as a
Majot deterniiner.

3. Has the population -taking the -SAT changed?
The drop in the average reading score for SAT takers was about -twice

. aS large as the drop for college ettrants and high scifOol Seniors.. The
percentage of students taking the ,SAT increased from 1960 to 1972 at
all ability levels. In 1972' -the SAT population- had an increased; pro--;

.Pottion of -wOmen, a .decreased propoition of college -preparatoty students,
and _more -students frbm large families. As with the college entrant ,-
population, ,,Te found. some variation among subgroups in ,atilohnt
dealine. Of the characteristics, studied, however, onlpithe.7-substantial
decrease in the proportion of SAT takers who entered fotir-37eat colleges.
seeMs- to hava had an appreciable impact on the SAT score decline.

r
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.7.4-,. -.4q,e... sta _scale_ shifted? .' .'
'''''-- Our anal\ Yal.-sanggesta, that ,t1i"6.'S T-verbal -scale shifted:-somewhat' !tom.

1 IOW to 19 72'...- Ccingequelit1W -kot a -g yen level.of abigly...,..a.st.1Ident-'
--:iicitil,iibe--eXPeCteclto -earn a Sorkwhat igher S4T4yefbal ;score in 1972_. ,,...

-tha*-..1.0-'1960.- This result -suggests ;th p. the -actual decline in.,ebilitY.
,-____was;;greater than the-Observed &pine 3. Scores would indicate.

"The*ti-V01341 means lot oun.'samples 0 e _474 in 1960 and453 in 1972,
. A' difference 'Ocq. points., These means- w e affected by .changeS in the /-

high:; "school Ipopu tion, -changes in the per ntage, of nigh schosril seni sat 'various levels 'ithO chose to take .'he.*SAT, and some drift i
-ttie-'scale--of the-SAT-verbal test. We estimat ''that the Change' in ,ti-le
high Sdhabl..p6Rulation 1Y itself ,would ,haye re uckd the .1960. mean'bv 2'
points to:, 462',_whereas the Changesin- patterns. of Sak-selection by
`candidates, a4ne would 'have reduced the in* by 20--points to 454. Thus., '
the <effect of changes in the high ,school population 'and SAT-taking
pattelts together -resulted' in a decline of 32 point's Ecr,442'. The 'effect
of scale 41.4 -was to add, 11 ;points -;-` ,resulting in the 19,72 average SAT -
Verbal .Saore -of 453. .

The largest -single component of the decline In, average .SAT-.iverbel7 *,,
score Was, therefore, changeS in th'e'. pereentegt of higil school seniors..,. ,-at" various ability levels who, to -aite the -SAT. These changes 'are
reasonable in view -of the -cha_,ging Comksition of the dollegeBoarcl-
$4tween' 1960 and 1972. Among .the various giudebt cbaracEeristics that

ik - -we-were- able to 5tudy,. several appeared to Ile. related. to the score
_---,I'deciine for hisL school seniors, but much of the change; in the cl*stri-

; ybutfon-,of 'reading ability .1...Imains to ,be expl,ained..
0

.;) N.
.42

,PLAN OF. THE STUDY..
",b

. . /
This study investigated-- differences between the '1960' and 197-2 hig
-§C1ioor.:graduating -classy-- differences that TAY help td account or the
SAT score decline. This rreport describes certain.ccharacteristic of
direeigionps of high schotil students: .all. Jiigh,School seniors, c011'ege.

'.,entrantS, and .SAT Candidates. The -charaCteristics include: (1) !age,..
-(2) sex, ,(3)' father's'oCcupatton,? -(4)119theris occupation, (5) father's

'ectapaiOn, (6) mother's education-, (7),. faintIy .configuration, (8) high
School curriculum, and (9), expeCted college. major field. The report
r.;i1c14deS 'the reading comprehension' Scores, of 'high school seniors cate-7
gori0d, according- tó the characteristica listed above, and the _SAT
Score.S. of members of +these subgroups for whOm SAT "scores were available.

.

.- .

,.Data- -SotrceS, . 17.
- -,- ,

-.t- .: .,,
. .

Introduction-. This study cold badotte because extensive data.von
--'n4aeio.4140hability samples of United States high school seniors had
been ColieCtedby -Project TALENT in 196,0 and by the Base-Year Sury of
the National Longitudinal StUdy in 1972. -In both s;:udies, a -f-ollIdw-up
pioVided data -on- college attendance. Data on AT scores were- collected-
as .part of the. NLS. , . ...._______ \

I'
0 a f / A
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The American Institutes of Research graciously cooperated in wc-king.
late An- arrangement: by-which,,SAT snore files could be ,searched for a

,-,
-.. ---' sample_ of -29059 participants in 'the TALENT sutvey whi-.11 .the: Confidenti-:

.7-T-zal-if- ty'''67:iith,-dittiv--;iiles- Aria-Maintained:.-__The:data bases for the ,trio.
... ixiatienal,-sUrveYstare well"known anti- welVdoctmiented. A _detailed COmpail.":-

00- -Of:the tWo,,surveyS has 'been Made .by 'Schrader and -Hilton- (1975) .;.
ittetefOie, ,F4ay, -detad.1S of. the samples and variables wil7._not he,.re-
peated-lien , .

, ' \
, TAiiiNT/and-the -MIS. were/designed a dozen- years apart (for quite differ-.

tent-tiurOs ea,- -at timea,c.-f vast_ ly different, social.: -eMphisee. TALENT was
=conceived la the post- Sputnik era when the nation was greatly concerned

J.
-1444Snal, linIgi tudinai Study was designed' to trace the Careers- of Ameri-

locating talented- students _and encouraging -their development. ,The

,,,_% -can. students,- Nrith -particular emphasis ctn. equality of opportunity for
;-.Variauslminority groups. ,, The questicina and---itie testing- batteries adrrii.n-
astered to -the two cohorts differed- acccirdinitoth- e .ndeds of the study,

-,-.,
- the ngenuity,ofof the Investigators, and ,jUdgthents,regarding the best use .

6 ,Of students_t-ime. Af formal comparison iof the-two. data bases was never
intended.. Hdnever, when -Schrader and Hilton. studied t'fieSe two data sets;

- ,, they -concluded that the readinvcomprehersion- tests -of each study and. a .
.-_

small subset" of questionnaire items were i'sufficently similar to permit
A.e . c

COMPaTiSoliS : '' '''' .

The, presents study, .attempted to establish C6` mparablie CoreS on. th-e
,-

.reading'testS used in-Project TALENT and ,NLS,and to evaluate the tests'
equivalence. .Because the test questiottls, were, .asked--and' respondelt, to at

....-. different tithes.and their .meaningp tq: the respondents may have changed,.e . ,

strict cannot be assumed. . A A , k ,
.Pro j e t t . TALENT Data Base. The Project. TALENT. data ,were ccill cted by

the American Institute for Research in -the late sprinerif 196
(Flanagan e't al., 1964.; The project staff selected :a 5 perc t sample
of all ;n4h.school students in Ameriaan gibli,c,liriiia:te,. and -parochial
,schoois and adthinistered-,kbattery of -testy and" a,44ueSt,ioiiaira- to them.
°Th'e total sample was about .400,600:., The 8L17,5.-high school seniors in
t he:Probability sample of high school seniors :re sent a -- questionnaire
during the Year _following graduation- asking about a, number of `things, in-
cluding what the students were doing that year. A random ''..amPle of the

., .4...-, .
,nonrespondents was follotaed by a field surveys The survey resuitt were
weighted in such a way as to make estimates of 1:ollow',up"_information
.possible ..f.cir. the total" sample contacted ariginallY,in 190.
- A .critiCal variable in the present study is whetter the student took
the College Board examinations; a variable riot inClUded in the TALENT

-,data- but available on)-faicrokirm in the -ETS' fileS. Because looking UV
sq scores for the entire 84175 sample members would have heeh time-

. ctrisuMing and-`eXpensiVel; and because such ,al.irge sample is statiaticablY
t

_

%knInecessary, we asked- the Amarican Institute fdr Research for -a.Sub---
Sample Of abOut 25 percent 9f the -eases (N = 20,359), a subSample 'nom- ''.

b, pprrra le in size to the entire NLS sample. 42he' filial -edited,- data base,
...therefore, -ontaina -a large number of test scores, questionnaire items,

and SAT scores. The data file has no individual identification. dInformr
tion., -The,P oject TALENT' sample used in this 'study was Selected in such- '''''

'a way as--to.sbe-self-weighting for high school seniors. Special weights-,
supplied:--by the Project TALENT staff, were .Used, for persons included in-
thej,tample of nonrespondenta selected for special folloia-up...,

c - - -



itiational:Eon ittidit. Under the aegis' of the-
;i2;ittiOnar. Center for the NLS-staff selected a
_stratified, randtin samble, of American pnbid, .private, and ParOchial
'a,atOoli; :and -inAeach;'s.6iool administered a battery of -tests 'and-
itue"atiOnhairgi to 18 randomly :4seniors:" The present study used.
.the, = records: of 16083 students: SAT scores -were redorded-,),Y the
schools. 4follow-uPaurvey was'- 'years later to learn,

canbcii,3g -otter thingd, about the career choices of these high .school gradu-
!ataa.-2-lbotit..95-,percent of the, sample was ;Iodated. The data in
cluding-he results -of ;the tallow-up, was obtained frOni the_ National
;*Cintef for 'i'.4-tication "Statiatida.. .

L 0)
2

Irariab,Ves. TiSed

,Reading ComPrehengion. ,Both Project TALENT and the National I.Ongith-
'.dinal. :stildyl?,adniiiiiSpered reading comprehension tests to nearly all 'mem-

. 'her* Of the samples: Project. TALENT -hosed a- test with 48 items .that was
; SCOredtOn' 4.-inktri,b,erzight basis:, The NLS administered a 20,=iteth'test

t hat was scored ;using. forimula scores (number right minus-,I/4 -wrone.
13edause a cOlParable:geheral -test of intellectual abllity" is critical
to pesanalyies diScUssed later, a substudy set about equating_,thesectWo
reading-'OqmPrphension. tests. Usable data were Obtained for, 1,657, high,

--dChOoI'Saniors 'throlled in 88, high _sdhdOls. detailed 'description. and
discussion of the equating study are. presented in Appendix .A.

In thidi' Study, reading scores were used' not only to -dedc'ribo-ivarioup
subgroups but also for stratifying t he,",three main groups on the 'basis
,of -reading ability. SiS strata war defined, using the distribution of
reading scores _for the 1972 cohort, so ad t9 include- the top tenth, the
seconetenth, attd the second, third, fOurth, ,and.:bOttont fifth a .the
1972 high School: senior group; determining strata, the, 90th;

aith, 40th., and 210th .percentiles for high, school seniors in 1972_

Were calculated, expredsed in terms of the NLS raw score scale !hien
the corresponding TALENT raw ,,cores were determined;_. the donver-

Aioji table ev elOji,2d e gnat:int. :st udy% The resulting values .de-
-44. Tied the .equivalent 'claSs 'intervals for .141:S scores and ;TALENT- scores.
-if). .usirig these- clais intervaiS, frequencies were prOrated ,between class
c"intervals wheneVer an- interval boundary fell 'within a .particular-NLS or.
TALENT raw score.,intervai. 'This 'procedure was. usedin order to reduce

effect Of _coarseness of grouping- in the raw score
\...Coflee Entrance. College entrance,. necessarily derived from

-° questions on the folLOW-hp questidanaires, was defined as .fal-tune,.
.matriculation in a two- or fouryear 'college in thp academic year
fallowing- the senior yeksof high school, -Part time ettendande or
.attendance in vocational or technital schools was not considered
college, attendance. ,By this definition, 39 percent of the high school'
,seniors' entered college in 1960 and 43 .percent. in 197.2., Details on the
questiontrairp items used and their response frequencies are shown in
Appendix B.,

SAT- Taking. As_izientibried earlier, the' SAT scores for the- Project
'TALENT Subjed4 had to bfr lc-kale:Lin the filed-. A search
was made to,locate'thesp adores, if pOdsible,, in the ETS files for the

t
k)_

*
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1 , * .f. -, _

-.:-Q 19,=39,:orf-,1959-60 testing years. Of the sample, 18 p'ercent were
-- :found to, haVe taken the SAT at least )once.lacause Colltge Board

'- --'statistics-'were -not -developed'. for cohort groups in 1960;, there is..'nO
- Arcotly-,,c0parable percentage based on all students from that c-oh4

:-,WKO_ti6ok-the Sii._. _ __ _.

...

-:For_the-'14:iampIe taking the SAT was recorded by the :participating, I. . study
,

§choW.-- The accurady, of this _prOcedute las cheCkeil. in a study by..the
-NLS project -staff (fliltion et- -al.., 197-3). In the present study, 31 per-

.A-- -

gent of the szintea,4i, SAT scores, a figure. very close, to _the 33. per -'
cent. -es_ . roth "the number of persons in the class of 1972 who took

_ the ,SAT,:fas, reported 'by .the College Board's ,Admissions Testing Program,
:diVided' by-the-number of -high school -seniors estimated by the tationa3-o

. ,- , _ _i
,- ,Center _f#-Fclucation Statistics: N,

SAT-IVerbal.-and SAT - Mathematical SCOres. For the,Froject TALENT
0 '-> SaMple, -lapfto fiva sets of- SAT - verbal and SAT -mathematical scores were

recOrded for each individual, as well aS th-e :dates of _testing. The
-,analyseansed the last scores prior to _high* School -graduation. The

mean -S4Tryekbal score for those for whoin SAT scores here available was
473-.6; the SAT.7mathematical mean was 496.2.

For -ti-heNLS---saMple, the-s6hools :Were aSked to, record the last SAT
w. - ,

. scores,:befoie graduation, Thus, the two _sets -Of data are 'comparable.
- For t1 e-4S .sample,- th,- average' -SATrverba s'cOke:Was- 433.3 'and the

----average-SAT-mathematical -score .485.3-mean -scores very close t_ o- the .
cokparable figures of-453- and 484 publiShed,b) the Admissions Testin_g
Program for' that -year. (19717.1972)., --

,
Il&s....A.dte. . In both_ surveys, ages were computed in -Months from- date

,-_,O:f.'hirth, The-.average age of the, 1960 \'''ample, as of June 30 of the
_ yea- Of gra4,45oh,, was 18' years and -I/2 month compared with an average

N' ., ,age of 1.8 yeas and 2,:months for the Nlit subjedts. I

Sek,waS obtained #om -an item in the.-student questiOnnaire- adminis-

Socidecon °,, Status. We- used four variables, from the two Surveys
t ekes& iii/ datrrVey.J.' 4 ,

,

-- --.to deft/644 -socioeconomic status and made them roifghll comparable by
combining categories; (These *variables might be called:,socio,educatiOnal

, ..., I , 1 .

, rather; than socioeconomic.)' The .four. variables- are father's education, .
--, .'mother:s educati on,- father's occupation; and mothLr':a pccupation.

N ^ Evidence that su ports this choice of variableS,was recently. obtained'
-=- .

by' Stitalleil (1976) . ..-- :-

I'T,4,:fdiir categories for education are:
1- ': 1.6:o ,not -know or did not respond 0 the item

, -.. 2. _Some high school (Ix less',
..,-

3.- High school graduate .. i .
. .

... .
4. Some, college, college graduate, and graduate school
The -occcipatiOnal claSsifiCations are:-
1. Bo -not know;or did not respond' to ttie item.

_ Z. Blue collar, which includes skilled Workers or craftsmen;. semi-,
,skilled workerst,or operatives, service workers, protective workers,
lribcreis, all :classifications of farmer, and househaid workers

3. White collar, including proprietors, salesmen, clerical workers;
--, and military perSOnnel g

. " 4. Professional a- d -managerial, including technicians' and officials .

'For -mothers; a fth category was included:
5,:, Homemaker housewife

a



:rabitilif; Configtiration,_,Patiiily configUration was Obtained'. front-items ,,
....-:10.'eaCh :survey 'that,'-in- effect; ,Asked- the respondents to indicate .whLt

their= oedimai,IA)Sition-was::. Specifically,' the Project TALENT Student -,..

-rint4r_MatiOn Blank (SIB): aikatt Ai tegtioriamit..s-Ilow Many living -brothers;. .

-,4).-t:.brotbers-,-*faSter brothers lor stepbroiheis Were older than they 0 .
reTant,---4-iNt;Tsoinici-cit.test4.-ori-r-ho-W-,`-many=were: younger.., Earaill lines-J. .

lions:iiinniteif 'about siSters._ The respandenta,,Were instructed. to liv;- ,
, ..-

-: .'41.1144.,,,:gh-gdren0-'-init now living in your\ heme," Fut not to -count their, -
[ 'ffiin.-tWiniifirother or twin sister (if any) -r---,-,---.S.

=TWNational Longitudinal Study inCldde& the re_ leva:nt 'qnestion&,in
....the, 2fia.-toxo,wrAip -Questionnaire. The, items asked -6nly!abOut broil:Ierg:

,t.., ... . .., ..2",ratid--,Sis*ers 4nci..gave:no instructions aboUt. how-to: count twins,, .siblings
°Tibt _in 'the- home,- ,Ai half brothers, and so .on: Howl, the abSence .tlf '*-' ;"-these irtSru6tiOnSaffected -the results, if at all, is ,difficult to :
Otilitte. #1' , -. .

\.. I I

III h School CiirriCuluin High school curriculum has three categories:
-..., \l':;enera34,.,,1' " -,..._

-___
.... .. \ 2

-' Z.:, ACademic -dr.cglege ,preparator'Si-- '''- T ..., .
1, V4c4ional or tecl@Cal s-\ . ,:-

&,
.= .

For IV :NLS, this itiformaillin was obtained- ,froM West-ion 2 of the "
-Student' l/ilestigrinaire; .and for Project TALENT, trom Question V.*of_ thet\
SIB- \ . ,_\..._-: . ...-

1/4...9 SxPeCiaed CiallegeNNajor. Creating this xav'iabile required' xtensiVe
---s ,,,I ,,..

1
,I..',---:: . -COIra'.01fig:- of, Categgriei;, The final categories are ,r.i: tq311cfw
f '.-- 1.:, Science -alid./Matheniatict,. than-ding biological sci,ences -. 0 -J.

2. Social' sciences a\ndl. htlianities , including . sociology:1 RrelaW, . ?
foreign languages, :and fine arts- _' / ' , --- -o ' . . - I CP;

J
0,0 i

": 41 .> '-3;--;Elfgai.liee-tallez .. ',., r -' b
'

,,,, . l- S :*

'4-. _Othg,fields, including; busineis aelmiiiistration, educe-awl), auk:. .b, i - ,)' 0 ; .1-
-.

:culture, nursing, home econothics-rzild journalism 0. ., !;

I'? S." 'Nonmatching eategories, (cite irtciudekin okeo-of ''the os-'n4ey.s °

''lint. not the ,other;'..for_exaMple, the NIS, category of Cothguter Sc.' 'nce) b it).- r , O.
..

.. - . - - 'o 4'0
0 0 _0 - a --- -0 , 0 . = .

. . -_,,..-
Or"-AndrYais Plan t .

. .. _ o 0,..t> ,
, . D k -,.' %

.

71hbytana,lkSia-plaw-tias-designed ptiter.44Y tO: eigiiititekey CompariSonS , )
0-

,0, . _
)? I'-z. ''c'. -between 6 tuci en ts ChapcteriStics-.tn 06'0 .4d-,1972. for theothree maim;. I p.grotips": high schoOl seniors,, calegee:,itrants, and SAT takers..., Each, _of

.... 0the"':.-studerit characteristic Variables 'sgrved; as, a basis f4 dividing ., .:
.:,-.each' of die three main 'groups into-,SubgrouiS: The particplar statistics, . .

calgulated for each stitigraniii, differed fol.' the three smain.;gr\oups-. The., -,

T011oWih'disclission ot the `statistical analyses \has been Or\ganized on ,
-.

-i -the bVis-,,of the main qoup Or groups ,for -which 'the, partitul4r ,calen1A--
tion was made. The unzeilined heading fOr.eaCh. re\selt Corresponds -to
the.-Ciiilumn -heading for that statistic' in' tile tableL. - '". ' , .

0.StatistiCS Ca\lculated, for All Main. -Grou p .
s:. ' 7, . *

_

"N." :Threis The estimated :iwmber of students in the designated so ub=-4-
grout and the designated -main ,group, (ShiS result was called "Weighte4,
-N" for '.high sChoor seniors, It:Ebtimqed ii," ..f4r college ,entrants; and- iwi
for -SArtAkers...AlInNI:s are reporteFl in thousa!%s. Because reported:,
pe?centaged were calculatedusing N's.including a41, digits, they cull 0i . .--tend o differ slightly fromq4reentages. calaulated from the reported'

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

2 0
\

0 (ey,
0

1)-
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of cohort.." .This result was --obtained ,by. nuMher of
stUaents,,,Irt-a..stbsrOtip by the number of students in the corresponding

aol).ege entrants and 'takers:, 'students-with
;04.ssing- Otte ork.,s .student, CharaCteristic were .extlude& in-,caleuiating

C,`OtiOrt:11; -*-

"Reading Mean.," This.. is the mean reading' score for Members, of tho.
,,,designated: subgroup., ,These resUits,Make- it possible to identify. shifts
in she .COmpoSition of each Of the:three- main, groupe with respect to

eatht.,-of .-the,Sfudent characteristics and to dptermine the :amount of
change sin` reading-; scores from '19'50 to 19U for ev,rY subgroup:

'Statistics -Calcblated_for .College -tntrants and".SAT Takers:,
,13.%.;;of _`stratum.'" This 'reSUJ t, '-was obtained by: dividing` the .number of

gtudkit', AU, a 'Subgroup -(StratuM) -hy_ther-_.ningb-er affstudents in the cOrre,
--;spOnaing subgroup of high school seniors. 'These re04S- Make At .pds,A-:

diSCerii trends....betweo 190- and 197f. in .potlege going and in
,,,,SATrtaklin& -patterns 'for Ubgroup_s_dekined On: hebasis Of Student

-characteristics.. They aeScribe. changes in the-patterns of .selfr.selection
respect to college',entrance. or SAT taking. -tTo. be sure, ',Pattern:ST-

of self:.4eleation are heavily: influenced' by OlIcieS for ex-
th respect to teStS required for achnissi6h..) When used- alor4

.with,resuItsr on " %- -of Cohort"- for seniors. they make it
poSsible to assess the relative: importante---Of changes in-the high

senior population .ana of changes in, selk-S4lectiOn- for various *
.siiii-VOUPS. in :prOdUcing- changes in the college entrant or -SAT- taking

';.gr,guP"" I
r-Statistics. 'Calculated_ for lag' :SChOtrl Seniors Only:' t

ThiS is siMply,_,a'Count,61.the 'nuMber, old sample student-a
- . On.whith tbe various: Iresults,,for school- -eenizrs. were -based-.

l'Readifig The standard deviation of*reading7;sCores was
latea-, to :PrOVide ,Sothe informatiOq on ,Within=sub&roup

',Statistics. Calculated for SAT'Takers.LOnlY:
"EAT:=.Vdrbal.,Mean'.."- 'MOW:of 'SAT-,Verbai "scores A

- "SAT. - Verbal SD.' Standard deviation, of SAT.',.'-ve bal stores
-"SAT=Math., ;Mean:" ,Mean of -SAT . mathematical -stores

Stanaard',deviati.ow,cf- SAT - mathematical Stores'''
'.`s14te. for "SAT-x,etbal mean" were of iecisive importnte sirLaesti-

mating the'.e'ffgct of _changes in selfrselectionon.the SATTSCOre decline
and in,iProViding eviaence:_on a 'possible shift in ,Ehe..SATterbalt-Scale
between-1950..and 197-2.; The. other ,three rekilts, flot of
airecp concern in this .study, were -considered tt _provide useful ,descriP-7.-
tIVe,inforroptioh on the various SubirOupS. I

;p.

\'
:CEANOES:' IN READING COMPREHENSION- SCORES 1960 to, 197,2

.

Tiitroducti;On
./

in,this-,section -of the report cue use equated scor s on the reading tests.
reading

.taken ohy,.Project TALENT participants .in, 1950 and ,y.- N4tioriarLorigitu7
,_

diva i 'Study ParticiPants in 1972 td- explore f our tesearah.queStions:
, --,,-It,.., .

.1)



11465- 04-40:44rig- ability of school seniors 'Changed?
Ixas `the -:readirig, :ability of college entrants; changed?
Has;he;iiCad44:,ab;ititY' of SAT Candidates- ,changed?'
des ,an,'sgtirerbst ,sore earned inesrne 1972 reneSent----the--,:ss*s ability

,

en-,addresS tha`,UeSticin_ of what ;effect -changes in 'the-,diatribu-.5,
.,tea*ng, abi.I t,% n the high,, SchOdl ,senior and 'SAT-taking .popOla

dn*,`IflaWOri;the ^average score of the Vd=-veibat
,4:44":Tig,,,cst,o..40,,,acinii.ni'tieke4::tij.,,t11.0 1960 and

snide t groups, the .rigor of `the comparisons reported in thiS
6,00.t-c:IgP99:40 4#`04iy.'on- the u.09, of appropriata statiatical :methods, .
r',a004.010.0.otkr. cho&Ois: scores on .the two. *testa Although- g.

teChniCal: -ftobl:ek4 were encountered, 41.!-'4.#1.Sisp.0hg
,he ;equating design; 1' :we =are .confident that, the final equating, is Sada,.

must .,acknoWledge:,_ hoWeyer, that the 4(4.40' -scores,. o- Apt
and: = cannot 'achieve the, .precision that Wouid.have been attained: had the

t,1300-Usedi-in both:studies.

....

,.441-11t Ability; , of 'Pigk s009" eniors
-,::- -,.' ;. '' "\, ,,.- , 1 -I54441g: ,41)ii#S7 . S tOlif 6S ted 'by- the -teen scores of :these two national.

/aaniiileS of ,ifilg4 senor t-09-s .declined between, 00-soct__,072. The
:results may haeXiiress 4 $iieiiy by stating. that the mean score de!-
..clinedItot '10:5 ?t0 ., -on-,the NLS scale as shown. iri .Figute 1 and Table..,

-ThiS: _Wane- -at unts to` -about 16 percent of the standard deViatiori, -
of scate*for -high: sChool -seniors., ,, -,

Tabte,;l,,giveS, p the ,opportunity to explore :the ,drop: in. average

-'"7451.1igii''':reacif.ntItM.1.it:;1-1._PTh ski- strata were, -defined 4, follows: the,
rows or "strata" of this ,,table represent

4',te "tli ^of ,Eii.e'.gAtif, tested` .i972',Was_.ClaSsified. in.tharnigheat'
.g°i..613i-i-p' ::Li:1:-e'il.0c4 tent: -was--was_ elaSsifitd in the TSe-cOnd :group; and, the re:-
-Mkin:gig: ki:tth::S'-o the c).assr.ete assigned, to correspondingly- lower

--'-
-9ne;,4itoblem Atosebecause the reading: tests :administered iri. the two

"'stiidies-althoUgh Similar -- differed in length. The TALENT test
-Wa*'1.:Onger than the NLS-test ,(30, minutes vs. '15 minutes). ,,i4hen data
'collected. as -part §f thapregent study were used!: we found that TALENT
`Scare were more reliable and more highly Correlated: with SET- verbal_ ,

-;fsc-drea-ithan the -NO Scores.' Yor .thls reason; we decided that the
`1404 equating of scores on the two teats was not .adieguate for the

Of .thia study. proceeded, therefore, modify trhe. TALENT
scores; so as to bring the correlation with S'AT-.-verbal to -aPproxitately,
(t*.eate leVel for bOth tests, and to equate the ,thadifiedsCores. The
modified TALENT scores seemed satisfactory- and are used throtigho4t

:(The procedure Used is described .in more detail _in: Appendix A..)
,Bother-cciicern-w's the accuracy of individual TALENT scores, partic-,niar4rfoty row Scores. On .the basis of marked inconsistency of -certain

,scores--With.other7infOrtatiOn: in the 190,.d ta- tile; it Was, decided, to
'trot abdut I.-percent of the cases in, the 960 sample having::Missing
dat42-on;t teadin :teat. The method 'by wliick the .cases were identified

be"d-1. pPendix- I

n

1-



, .4';, ,-, ,

I " D r
4 4

' ..

A

,

4:1)

a0=

r-I
O.

tri
1)4

.4 0:
4-{'

a)

S r:4

.1

r

44
, 0

' 4 ci

.0-

,cd
a) ci)

,c4'
;0,-

4 44 ;

, , ; .4; I ,(9.:TePS
'4, . '

1,. ,

,

.

1,
2.

0'0.

-,"

'

e.

Is

4.

:4"-.; 4

' 1

44.

f:41';/:)," '

, .4

"1-
1 ;54;41,3, ...14,41:".1,,,,,-1,4,,,,t1. 6.) .A

A

4



or t'

High :001001; :Seniors

High; ;School Seniors

Actual 'Weighted
Score' 'N' flk Ooho'rt

54;65. 2766 255 14;3; :1:M3
. .. - . 9-::,29' ,042 288. 10:-0 17.6 1.,1

'40;46-43:.6;5 2356- 216 '12.2 15,..3. c.)-. -5

'433414)0* 00' 290' 10'..q 4$4 04
. ,$,..18,40-t,to 396, 358', 20:1 4.9.' X0._8

.1.ik.4-14`4..,3 ;295.6 575 2o.:0, 12:8. -0.9-

-9' ....:44D-35-7:'38' --*43' '337 -, '1:9ic# Jd=4,0 -164-- Wa..
44-4 --4-"s ---4. 4,44;*40. .. ., E3, .,:5,-4.-=0:-0, 3042. '570 20,:g- 10:70

060- `. . 21.71=2940 3554 Ji's 18:3- 6.4 :.
1972.-- .. '. -$.13= -856 3243' 573 ,Q)0 74. -,,K.,1

, r, ( J',..-,..14:11=7:-. <,

19.802:::. : , ., (-7)...;21;,.7---7. ,3106, -72.4_ 16-,-0 2.4- 1:2.-4,
31972 .. ., -i- .-_:(c..-.-.5)=- 5-.1:3= -)_;.?;:407-' '576 20'.0 -2',(4 2',..1

'.., _. liOt,te:#-'' :972- 439.'

149,stest *d -]..:

., .-..7601-_ . "703$. 064-- 00.0 1.0.5 50:
si1072' Total ,16681 'PO.- 1.00.-0

404414.-,c9r/ '?;eYO:P1

:n thousand's.

9.7 LL5..0' t.

"h) .-

.1aii04,. --0n-the basis of the results of the equating of 1900 and 1972
reading. scores,, the 1960 student's were assigned. to the leVel that best

'---.4eatqhed: =their reading, performance ThUS, each row_ or stratum, of the
-tb).-0. can be construed- as -Containing studenti from the two samples who .

a e::SlUbs4ant.,ialLY:eqUal in reading ability,. .
:

. The - .column:: headed "weighte4. te 1.1.61,is 'the esti-Mated..nOmber of -high ,

-;:a4041'SeniOrs in each ahility;'sitratuM-for the 'years 1960..and 197;2. The
''Seption--of Figure 2 headad.1(fli 1r.:40,61 SeniorS" presents .the,,res-ults
: for *Na-gimgd mi- ,graPtitaalli. -(III thl figui:ai the results for the two
highest.,,,stata are combined'.) -'T.I.,i, e -graph makes it-evident that in 1960,
:.114- proportions of students inthe higher strata are -noticeably, larger,

--,--:-.E-hati--theortion of -students. in: the lbwar strata. .'.:.,In. -1972 as a consequence of the way in which the strata were de=
-fined',- each stratum includes one -fifth, 0. the s*endents._ Illacau,Se the,:, . , ,

two - Azstrata/rePreSent comparable .ability- Ievel in the two years, these --....,..,,

:,result's- indicate the:t -there._was a decline in reading ability between, .. --oi1960 .and .:3.972. for high school .serlior.0-.,
,

Detweens1960-nd 1972 the -number of high: school graduates-
from 1,464,00 to a.,0,5006 (SiinOti '?n& Frankel, .1973; Frankel and
Beamer, 1970'. _Despite the `decline- in -ability levels, there were actu=
..ally -ti:6te "seniors: even at ,Pie highest level, whicfi increased by 13-

41,
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),O.rit::#,Orit1;2S15i000:',tii, 2840/00as shown: in table.1. But the increase
4vthia:Chreat4-,at the lower levels ,,-.. the :lowest grOuP, More: than

0:044 I:ket:eaSing,,tionr 4844000°, to 576,000 . ,

Th.4--44figp::14-, the .distribution is expressed in percentages in the
01.:1*-tAilbeledr!; °.of.'"ocihcitt:" These percentages show ;,that 14 -percent

Oifithe:4900',40hort did as well or better than the top it? ,Percent of the
1t72 ,',00i.irtand only 16 percent did as poorly as or poorer than the
.,p,.:0411/4*,i,..4#6*. This ,approach may give a clearer idea of the extent
tel,iihie*tti.-0, 4'hilit5i, ip, vei has changed than simply ,cOMParing,..meen,
ge.q44i-,,, 4

,.illti& theand;'and- Standard: deviations of the reading scores provide
eVidende>iiiilthe aVerage. reading ,ability for each stratuth. The ,small
dififerlenc,ek'ketween the 190 'andki1972- results indicate that the strata
441±,n*.e.d17thatched-'on: ability' leVel. ',

., - ,,

-,;,,,44e ,dO-not knoW,, from. the: 'data,* this .study,_ why the much larger
914Ai5404.41,40,,a ,much larger proportion of students who -scored loc."?' On

-- ha:Haiilingl ;:test Some possible factors will be shown in the ne,d
,.44y,m..- We s mite°, here, . however, that the change is consistent with a

cài3ge'n the holding :Power of the high, schools, that is, fewer -107

cah0.Wh, reached, the -sehi.O, year --0 high school increased from 67
, ,.#0,Fing..tents: are dropping: outr pt. schoOl:, The ,pardantage. of the age

0,e4ent in 1960. to :79 percent in 072' (1)-iiest, of Education Statistics,
1975 Edition, 'Table ,10),. :'Our tentative ' opinion is that 'a.,Ithilbstantial

,tfraction pf the ,Aron in mean reading , score an be attributed to this
factor, -a ..described in Appendix .h,,ihut fur.° ther__researCh....wonlda- ,e......._-
needed to yalliate- this, effedt. qi°, --.4,. , 1° r°

'0ther da_a,2on score changes-.forliiigh :school students (as cliatin,--
)4444 -fipia-j' artkigant 6 ifri national testing ,PrOgranis)',-are availa'ble
from sv,eral a Urces. 'None of these sources, 1-inuiever.,, .provides data
far both the 1960 and the log c04.1(4-4§ of high -school graduates:: The
following brief tison,Saion, is ,concepeci:;014yP 4,74.6 :scores / -otve4ding
060:: and tests , considered: raaSpria.14.-y similar to reading :testa, ,and,
only high school i rseascores earned by 'hChool juniors Or- seniors .,,,.. ,... . _... . ., .,,..

; 'llarniSchfeger and' 'Miley (1975): present results for -a number of the,i `, s-, e , + . ,.... . t ' '' '
Iowa l'era. of Educational Development for high, school studentS, in the
100a. _teeting,'Prograrls,. Vocabulary scores fshowed',an Increase for the
11623.thrOugh, 1966- cohorts and a di6cline for the ,1968- through ,19,75

-,-:-,cohOtta.. -Composite scores incteasect'fo -the 1963 through 1966.
cohorts and declined for th0 1969 .thtough1975 cohorts'. Vocabulary

,--,ScOreSwere Slightly- higher,, and, composite scores slightly lower 'fol.
\ihe102thaft,, for the, fl."96-, cohOrta.:'

N .

"Swenson :(074); rAYOrt that scores earned by Minnesota
high school

,

juniors on the qinnesota Scholastic Aptitude test showed'
in mean sdare. for Students in the graduating classes

from 1961' Or"Ough 1967:. kcliffereof test not equated to the earlier
test was introduced for juniors in the 1908 gpduatirig clasS% 'Students

,:ir,r3theO7d; cohort earned 'alga* scotea Sbitewhat..highar than those, for
the previous two :years, but for the 1971 through 1914 .,cohorts 'a percept-
ible and ,e1OnSiStant score 'crecline amounted, to 14 percent of the
standart1;idelliation of the scores eatoecl by the 1974 cohort.

Jacks1onatd Schrader (106) coivateciiiatiOnal Preliminary Scholastic
7 Aptitude norms for members Of the 1962, ').968, and 1976 high,
-;:sehoOL?graduating -Classes_ tested in the fall of their junior year.. .

"%,,

'
- '";



They pound' thaA t the 1968.:cohort .scored noticeably higher than the 1962'
and 1976, -cOhOres, ,a_ pattern; consistent with the Iowa- and MinneSOta
findings. If,their 1976 results _are adjusted for scale drift, they
show ,a 'decline between the. 1962 and 1976 cohorts amounting to 8 percent
Of-thd,z'sten ati1ideViation of the 1962 cehort.

=FIanagafi-and :Tung =(19.71). compared the performance of national
SanipleS 26/:inernkerS- of the 1961 and 1971 graduating Classes who :took_ the
TALENTAteaciing TeSp as juniors. They found a :small increase in scores
ObOurt' 4, percent_ o the Standard-deviation fOr the 1961 cohort)'.

`:Fla :gen ,(19'76)= also studied- score changes on -a number of tests :between .

19 0-,,and 1975, basedt on, a sample of 17* schools from the .original TALENT.
.After .a sma 1 _adjustment, for changes in community-quality

during,,this: ,Period, ,a reported- try the school principals, he concluded'
that there had' been a ubStantial *cline on language tests, but that
"reading. scores -decline leSS: than did vocabulary and English. Although,
the'StUdy report does n t include data -on standard deviations,. seems
reasonable to assume a ithin-=-,grade standard deviation, of about 10 for._
the reading -tett on the basis, of the 1960' Project ;TALENT results ,.."

(Flanagan' et el., 196'4). The half-point .decline in reading .raw scores
'would amount to abbUt "5' percent of a. standard- deviation

1: 1Although, it be that the foregoing summary provides a.
tigoOti6 :desc0.0tion of -score, trends- during the 1960s and early-,1970S,
it suggests that scores increased- during. he.,-early 1960s Oa. that the,
score decline for high 'sehool. seniors- began e., few: years later ,than the *

.Sco?e_dedline "or__SAT__candidates It suggests. also that the 'score- der \
aline- for high school _seniors -found in the,,,'pres.ent, study S, if any-1

sothewhat,greater than the decline found- in Other related studies..
:

Reading 'Ability. of College, Entrants 11

, I. i

the reading ability of co' leg4..entrants also declined= between 1960 arid. .-- t:102., txkessed as a 'file n ......cOre On the-NO .scale, the decline- is froin,,,.

12.8- in 1960 to, 11.9 in - 972-.: The :decline in. mean. sicore for -college :. - ...entrants is, then,
c'slit

tiy, more than that for high ,tChool.,§eni.or,
These means. co be seen in. Figure -1. -...

i

This decline can be 'examined= in some :detail in the "% of cohort"
column' of Table 2. The percentages of college entrants the :higher ,_

strata, are' noticeably ,greater for the -1960 cohort than ,for the 1972
cohort. Although the ,percentage of college entrants in the 'higher
Strata has _declined,, ?the number Shown in the i*Estimated,-N":-coluinn,
Of tekle 2> in these strata has indreased4iiarkali, as it did for all
high school graduates- -and partly for the same reason.: the large in-
crease in the,,number cif high school graduates. These changes are shown
graphically, in Figure 2. There has been a sub tantial -increase in the

=

'riuMber Of students going to college at each lev 1 Of -reading ability,
and: these increases in the actual 'counts of ,Std eats -ate more or less
Similar at each level. HoweVer, the net effet f this across2.the-board.

I.increase- numbers, 'of students is to make the d _bort As a whole con=
tain slightly larger -percentages. of lowscdriag tUdents in 1972 tlAn

with the resulting drop- in the mean.--, (The total: in the.
"Estimated- N",colUmn does not equal the sum of the,separate 'values.
This discrepanc=y arises because the total is estimated independently of
theestimates for the various strata-.,)

16i
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ailing °Score;' Levels of coll.age Entrants

Score

College- entrants

tstitated. -3/4 of of Reading
-N*- stratum cohort. 14ean-

A1;4160. .! "63,65-'55". 16. -04.9,
ICS', i19721,, . ;16.19-20 - 209 7Z,,§-.
41*06,g'., i . . 40.467437.65. 128 59.1= , 18:4 .. 15.3
''.---"S-',1972 . '14:33-16..19- 187 -64:7 15:1' 15.3

r, '49-60',,: . 35.38 -40:46 167 '46.7 :24.1 13;12
-si,I102 ,

;.

11:43-14.33' 306 53.3 24.6 -1....9'

e494,0-. .7., . 29,-. 4d4-29,40 35.38 1.18- 34.9 -16.9 10.0
.:,

'..2,14S,,,1972 8:56-11. '43 246 42.7 T.9;.18,. 16.1

iiiiii-'196O : . 21.77-.-29.40 84 25'.8 . , 12.1 7.1,
"iii:§1974' . 5-.13:- 8.56 17 36".,1 14..2. 7..1.., \
:TAT...1:90o- _'(-7)-21,.77 33 11:0 . 4,,7, 2:-.-.8

'141,:097.2 ..,' . . " (-,..5);,..5.i3 108 18',8 : a.7' 3.10:.,.:; .. .

-A1,.:196"6.- ,, No 'test 2_6

A8Tar97 Z . .: . .--No test 56

.21.8 17-.8

16.8'. 17.7

,,

TAL 196,0 's. ., . . Total 721- .38.7 100.b,' 12.8"
,,.RiS 197z

. Total bp 434 loo..a xl.p

,-,:;-.4

i,-
.=,

42.0

*In,;thougandS

,

Ci4,T461'0' also shows, in =the column headed 4. -of .stratum,. " the per,-

ItOeiitage of nigh 4o400g. Seniors, in each ,Stratum who entered, college in
ttie year 440' ,high school ,graduation. Of 40.0ents, in the top stratum,
'73",:percent' entered college in 1972 as compared with 65 ,percent in 1960.

The ,Colleges are therefOre,, actually attracting: a _larger ;percentage as
..,well as a larger number of the "highest scoring students. The inareaSe.
im'pereCentages. of Students attending college is -fairly Similar,_for all

ding; Ability bf SAT CarLdidates

AZ Candidates the mean score on the _tft.,s ,scale :declined from-14.2
the=.966 group to 12.fi. for he 102.#-dup. This decline can be
in 'Figure la The decline in =mean scare is more than twice as .;

as the decline for 'high.-,scho01 seniors,. and twice as ;arse as 4,.,

cline.:kor -college entrants. !
.

.
,C1,61Uil71-..147.f-of cohort of Table. 3.preiehts -the' ,perdentage.',9f stii-

eac1r.aliility level from- 1960"Ito 1972,.. .he- -shift is more
-1

. .

SAT"
or. ,studentS who took the SAT- than 'for College entrantS_:/ The

. ...

ge%of . SAT" ,takers in the top stratum ,decreases from 34 percent
--!

.o. -_.
..

.4



-table, 3 'bileading '$cote Levels: of Students Who Took-, he SAT

.doott.i
.

Score

SAT taks-

% of of Reading
N* -stratum cohort mean

Sat-verbal... --<,

Mean S.D. Mean :S.D.

..-TAL'1960
. MS< 1972'

-1.4. 1960 ,
.

Ciki, 1960 -
141,S-.197,2:

TAL 1960
NLS 1971

TAL .
OLS1971,,,

NLS 1972:

TAL
P.' "10i; 1972 t

,TAL 1960
14LS4972

*1n-thousands

/

43'.65-55 108-
6.19 =20

40.46743.65.- I
/14.31,16.19, '454:

f

/ 35.38=40.46 75 1

11.43-14.3.3" 126. I

/ 29-40:--35.38 41 i

. -856-11:43 7-176 I
41.

.1811.
5. 13 -8.56 121

1

1.1 - ,21.0

.a 2vo
54

42.4" 34.2 17.9
61.4 19.5 . 17.7

_ _

547 '87 551 .103
567 . 84 573' 9,7

31.0 21.2 15.3 499 88 511 101
53.1 16.9 15.3 '534 80 521 94

20.8 23.6 13.0 438 8.1 474
39.3 24.9 12.9, '453 78 489 96

12.1 13.0 10.2 389 76 432 91

30.5 19.4 10.1 404 69 446 96
.

9
.

. il

. . . No test 11 11.7
-No.,test . 27' 20.7.

17,5.Total 326
-toter 935 31.0

5.6 7.1
13;4 % 7.1

---2.3
5.9

- 277
3.2-

.14.2
100.0 1-2.4

341 74, 401 84
358. 68' 408 93 -

337 104' '- '385 94
311 .61\ 361 86

476 1114 '1490' /113-
454 115. '484.. 105

474---- 108 496 110
453 ,1.08 -05,. 113 .

yF



, - ,., -
-In 1900* to :20 perdent 41972. In the sedond stratum,. the, drop is from
.1.. tpercerit!tO 17 percent. The percentage in the two lowest strata (the .
latielft 40' peedent of 1972 high school .seniors)' increves from aboUt 8.
percent tp;-atiout 19 percent: . , .

The "N" "-column in Table' 3 shows: the draMatic increase in the -number
of students taking ,SAT between 19,66 and 1972: These figures are shown .

grapjtically-In Figure 2. More sttidents took the .SAT at 'all levels of
,,readink ability. 'In the top stratum, the number taking the SAT in- -
creased from 108,000 for the.1.960. cohort, to- 177,000 'for the 1972 cohdrt, ..
vhiit the Icittoi fifth increased froM 7,000. to 54;000 and the next t4 .. .

0 the -bottbia fifth increasedbY 103;000. These. increases at the. iow end
'of =the--reading .,,ability Scale, result in the larger proportion of SAT. .

takers at:-. the '16wer ability levels. .. _.
. .: The column. headed. "7, of stratum" shows the proportion- of each - ability

stratum taking the SAT. The ;proportions show increases for _all strata,;
..even, the.top -leVel. In 1960? 42.4.percent of all high school seniors .7 !

---, in .die top -stratum took the SAT, ;whereas in 197.2-61.4% of that stratum 4
-aid-. VerY few stUdents in the lOWer strata took the SAT in_19_60.,-but---
substantially in-49-72. The SATTthen,, is. reaching more .

--"-"----d, 011ege,-aspiring students in all strata.-.1. But the,inctease-is 'Sub-Sea/7-
-...tially greater for students in lower ability Strata. ,..

'. , A

,,. 'SAT--Straretrif t
e-, 1 r .-

i:. - . .r. s -

.
Our data permitted the calculatidin of mean SAT -verbal and me0, SAT-,:.0mathematical scores for students taking the SAT-in each,of the-six .,, .,..,Strata.. - Means' and standard deviations for -SAT-mathematical scores are

-included .itliis report ,AS a...matter of' interest. Because this _study Isk ,

O

.-focuatd -on. changes in Verbal.ability, no atteMpt Will be made to disr
cuss the results for SAT-mathematical. The primary, objective, of.thiS '' 2.0
".

, phase of the analysis was to find out whether the're hai been a..., drift in
the SAT-verbakscOrt scale so that a given. score represented a -higher.
,(or- lower) IeVel of ability i.si. 1972 than,:in 1960: '

. The interpretation of the observed difference& in'means; however.,.

presents a- number of difficult' technical _problems., The, ;questions. of
., . .

strict parallelism between the two _reading. ests -and of the accuracy of
:.._ some` of the 40ividual scores were noted earlier in.:the introduction to

this chapter." The -mean SAT- verbal scores for each stratum may be con-
Sidered-to represent a xeg4stion of SAT- verbal scores on 'reading
scores,. and ThornOce (1971)- has- shown th44t important prOblems arise.
when a- .regression aPpltdadh.is used. to evaluate 'differences between,
groups.. Thus, although the sample of 1,657 students in -the eqtiating ..

.--!----study:-.A.ould' have -proVided an adequate basis. for equating of the kind' used in this St'liTicr-;-65.11tion -must be..._a7jarcised in interpreting the.
.rdiffeterides in mean SAT scores-. .k ' , .

,A Carefullesigned- and extcUted study. of SAT scale :drift between
1963 'and 1.973'haS recently been compleled ty Modu, and Stern (-19,76) with_ ,-
.results relevant to ,the interpretation, of our findings. The 'following
table 'brings =together the'data on ,SAt-verbalMeans from Table 3 and the.
'Modu.rStern- results:, The "Adjusted 1972" means. -apply Modu-Stern
'estimates of :gcale' daft from 1963 .CO 1973 ,to the 1972 means.I.

i '
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.1;

s, 'Stratums.- a

(TALENT)- (NLS)* Modu=St era)
'(Based on /

...

highest ,,st -.tenth ' 47

gecOrid-;,tOrkth:-., .. , .. . . . . .. . . , :429

:_,SeCcincblif.th- '' t 438'

1ilir.cl-f0*- 1 ' 389
.

,
,- #otirth fifth. .

;
'4 ..... - .341

- Lowest 'fifth., .. i : .. . . -.. . , ... . 337
, -0.., Tcital.,_.,. .

567 562 -/
50t. .4"A`. _.,

453 -- . 444_
404 303'

a ..
358 44. _-: -.L

.,, 311 297
. . . 4:74. 453 444-

_____. _ _. ..- :. -.. ,

: .

.When the SAT - ;verbal means lot 1960 and 1972 are compared,, a..Puziling
reversal occurs. .Although th.&_ovetall_.mean_ is 21 pints .higher .for the
TAL-Eig _sample than for. the NLS.saMPle, the means for all strata except
the lowest show a .substanti'al diffeence in the opposite directiOn-.
Within strata,.: the TALENT sample shows consistently lower _meat*. than
:'the. ItS sample. , The .coltimit: headed, "Adlusted 1972," 'however* indiCates
that: if the scale drift `found' by -Modu and ,Stern `based= on the period
1963 to, 1973 1-s-Used to adjust the `NLS- (12-'2) means, the results for
the second -thtough ,the fifth strata become satisfactokily- consistent
for 'the two samples; although_ the present _results would suggest that .

-the-drift, is it anything slightly ,greater for the.pericid 1960 to 1072-
'.. ..thail,'.the shift folmd biSr--Madit: and. Stern. , 1

-

.1 The,difkerence of 15...scaled were points bett.reen the 1960 results
and the adjusted' 1572 results for the highest stratum 'remains, puitling. ''''
The standatO error of the difference vof the two means tan be estimated,
'i.4th some apptoximition,. as '5.7 scaled score pOints, large enough to

. warrant consideration.. AlthOugh imprecision of equatin&-may_have-dOn-
,tkibuped,tO the -difference, it seems .probahle that the main source of
.the-diffetence is attributable to ,differenceS in the measurement'
characteristics of the two teading. -tests. According to this hypothesis,'

SAT-verbal -score's Tot Op, stratum- students identified by thetVi,LtNT
test regressed more' thdn dia.SAT7yerbal scores 'fer top strattiti7students
identified by the iiLS- test. % ,e- - . .

. --the-differencejor the lowedt stratum is leSs difficult to interpret:
Mult-iplying.,the actual kl, (3,1Q6) by the percentage of theephort in the
sample' (2 percent).- indicates that only/ 81 students in this stratum took.

.the, SAT. 'Clearly, a relatively small initilbter of 'outliers in the TALENT

score diStribution that.were not rejgcted' by the,; procedure used could
-have raised= theCTALENT mean- apprecia *, The *factoPlat.the SAT- verbal
-mean store for -the Iowa* stratum A. Only 4 scaled points lower than

-- . the mean' for the next highet stratum is cOnsisfentSwith this,. interprer
taton-.. .(the -cOrtespondirig difference for the NLS sample is 47- scaled

,score poirit'S:)./ t -
. s ,

. ''
i Implications for the ,SAT -Verbs Score Decline .

. ' -
. l . .

The-,fdet that reading scores, declined, more than twice as much for SAT

takers as. fot high school seal! ors generally malces'it clear that chan&eS

.

.
O
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"- = in--ther<A4liiy.,.1.eVel- of the High= school seniors ca_ n 4Ccount at best for
.only-.part ,of ethe gT-.-Verbal score decline. . -ii

Using data .alleady -presented; we estimated the extent to which the
change TAli the ability level of high school seniors contributed to the
4e4inei,.-iuk: the extant to which the Changed patternS of SAT taking.

-.,ContriNted to It 'Appendix D .provides _a full description of the
, isethOd''Oe- used; which- is called partitioning: analysis. The apPlica-!
tiou of :partitioning analysis was based-on three sets- of data presented.
in -Tables -,1 and' 3: the estimated number of high .school seniors in each

,1.iif _tile -six ability strata in 1960 and 972. the pekceritage of high-,
y

,..%

-achOcrl 'Seniors in each ability Stratut,Whol took. the -SAT in, 126D,and _

:..-1972, and the mean 1960 .SAT=verbal score for students in each stratum.
-The results of the partitioning analySis provided answers to three-,,,,, 0 - . _ ,...'question:4 as follows:- -- .. - ._._ ____ _

,, .1,-. What would the 'SAT population be tflio-th- 'the _distribution of
--at:#17t-f-ric7t4ie high school -population a_ nd the SAT ,tverhal scale had re-1

:mainizt constant, but the percentage of ;students at various, -ability lecels
-1,43 took the SAT changed as they n:faCt did between 1a6land 1972?

-'Our estimate is that the mean- Verbal score of an estimated' 627-,00D SAT\
b.' .takers; -would be 4-54 The effect of the Lhange, in Sp-takins pattern

'_ alOne is thus to drOP-the ]SAT-verbal mean from 474 to 454, as drop of
,.--26..poirits. ,,-_ . . .. \ o

27.'What,-wOuld the'SAT population be -like if the percentage of stu-
, de:its ati various ability_ levels who took the- SAT stayed the same\and,

-the -SAT-;verbal scale remained conktant bait the ability level of high ,
school senior populations- changed as it in fact did -between 1960, and
1,..97i?- Our estimate IS that, the peen_ verbal _Score of an _eStitiated
465000 SAT takers would 'be 4;62. The effect of the change in ability
level of the high .school senior =population alone is, therefore, to drop
.tthe-gATi7verbak 'mean_ 'by 12 points. - . .

. 3-.= plat wciuld the SAT population Ve like If the ability 3.-e1,4 of
:high "school seniors and the p&rcentage of students at various ability
.levels ,c?ho -took, the SAT had changed as they ih, fact:, did but the .SAT-

'_ Verbal. sCale, had remained constant? There would have been 935;000 -SAT
takerS'(as there Vete), but the mean score 140i110: lave been 442 rather
thin 453. The net effect of scale drife.is, therekere, to,Understate

- the 'decline in SAT-verbaI,mean by 11 points. .....- ;

The 'effect of-the-change in the percentage of Students at various .
ability,- levels ,-who took the SAT,. therefore, reduced. he mean. from 474, ,

Or 20 Oliits on the SAT-Verbal scale, whereas the effect of change in
the ability level of high school _seniors was to drop, the mean_ from. 474,
to 462 %y 12 points Illie.0 aecount is taken of Scale, dritt,the overall
decline: in SATrverbal te.increasedfrom-21--pi3 raiti-icri2 points.0--..4 The findings of the partitioning analysis suggest that the question

'...of -whr-SAT'scoreS declined-:"-a'n, - logically be thought of as two questions:,
yh did' the decline in verbal. -ability-of his' school sealers odour? and
1j14:- did the patterns Of- SAT taking chanie -iiith-redpect to the second'
'question; the 'following, 'statement frcim the Report of the Commission on
Teata.-(College Entrance Examination Bo#d, 1970) seem rernarkablY
pertinent: -< ..

. .
_ .

- - II By .1950 there were under: the relaxed. Imembershipj requirements 115,
. collegiate:--members; by 1960 there were 350 collegiate Membefs despite

7.--

-theladditiOn of the test;-use. requirement in,_ 1954; and In 1969,the .

+-_.,c6:1411giatemeMbeshiP was -over 850. ,
. .V3-1 ,

4.,

- .
1
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l'Such large increases- in mesiberShip,.1.ne.i..rit"ablY, \changed' the
character of ,rhe Calege Board, and it;has`become increasingly iipre-
sentapive-af the universe 'of all institutivis of po'stsecoridary -,

-ediscatibri.". 0 -, -- 0z
. .7 - t p ... :,

\ .
-. -.ctPurples 4fiformation-on the ,nature. 0 f the changes in.both the highl,,4

-school pOpulation and the 'AT-taking population J. presented in `thee''_
iitxt-seCtion,. with a view to, ~,understanding _the declines .n elan verbal
ability. , .

. . ,..
6 . :. : : o .

.

S

. a 0
- ,

0

CHANGES. IN .0T,HER STUDENT' -CHARACTERISTICS FROM -1960 TO M72 ___ `.,__i_._,

..... . 3

4- '--.' . --,5. -

, ,Iil the previous .section:, Afe described and ,discusSed changeS in the -.,,,,,,,

,_,___Oeasured reading abili0.of the high school senior popu:letiOn, 'c011ege o

- -;iiti.,rants,-and StudentS -who took -the .skt.. In'ihis sectiony trIrlie., e.tlier

.i.,characteres tics of these-papulations -- age, se.X:1_ edch :parent's education_ .

' _and. octupation,_ fatally- configuration, curriculum, and. eXpected, 094ege..

majbr (if any),--will be destribed as a means. of prObing further irito .,-.

-some -changeS that May 'help us to understand Shifts- iii ahilfity.-, tin ,-

'I, thi4 _section, all characteristics vill -be considered first. for 'hhb

is-sChool seniors, then for college entrants,- and fineily for SrAT'>
* .

- 4-.candidates. ... 0 r
. i

. 0

0
-

0

_ . , - ,, ,

--Changes in, the:High_ School- Senior copulation .. %

.0 ...

k t . ± - ' 1 .'

.

, ;.4e. iS:thown, in Table 42 the period from 1960. to 1972 saw a. marked/1)
--r dqrease in the ,percentage of high school seniors .in the 171 and younger y

age;:group,. -This decrsase may -have arisen because fewer children were
.,.. .

-.4...'N.,. ,

"-entering school -at a elatiVely early, age, or because there was less
s tendency to accelerata.gpid ];earners. An alternative -hypothesis is

that tpe. reduced percenEage of yOunger- students may have- resultedc
part, 'from a ,reduced tendency for studeatS who were'Fogressing through
school at an average or sloWer rate 1.-c drop out From this viewpoint,
the intreasect:holding power of the schools during thi period may have
contributed toShis reSult:A

fact that the increase in the peicentage of high, school seniors
who are,between 18 and 181/2 is almost exactly equal -to the decrease in
_the.perCentage who .are under IA suggests Enat Changed -attitudes toward
acceleration of school progress is the main Source of the change in -the

__.--
,perdentage Ofyounger students.' )'

Table 4 also shows that, -there were small incre&ses in the_ percentage
of students in -the two older groupS, perhaps reflecting the increase in
the holding power "to-ihigh schools during this period.

-Results for mean- reading scores show that within the twelfth grade
groups in bosh years, younger students tend to earn higher scores than
older students, presumably because abler students progress 'note rapidly
through school than do less Able Students. Despite the shift in the
age distribution between' 1900 ande972, the score decline within each
age group -is similar to the overall: decline.

rf
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cores of ugh School Seniors Grouped by Age-

Hight ochool, _44r4orTs,

z

.

140.0.itecL
. %j of Reading,

N N* COhort

. . . 297j1 '272 111-.0 el.-,L.7, c.c.s,
..., . 927 166 5:5i .1.43:5V

r,'> ..
, . . 790( :723 44.8

. 6395 1171 364'. 10.5 44-

6003, 550' 4:9.;
624'6 1162

.4844-9,,19

10.721,::., i

. .... ,. 1824 167
1817 314 10.4 ,8'.0 ..5.2

0 ' '''''..5' -'..5.4
190%! ...., -. 7, .,

1.

4ib,oire 19..
`i,),,;:.1969,, -, . . .... , .- 1180 i.os 5 --.8

-9,--7:2-;--. . . . 103', 184 a 6.1-
i

NO-r'ieSPOnse ..:
.1

''''1.9-§°'-..., `- .. ., : . 484/ 44- 2;4'
.-1972-'

,

-?. ., -i .. .... .. . . ... 125 . 49 .0: 6
'

3..

.. ,* ... 20359 1864. 500.-0- :
-, . = '16683 .- 3Q15 :iod,,O-

... .. .

-Total ,

012,

TvAll9UsaT*

,

-,. '...,-than.,the resUlta .4.;iclip4e. .
,

' .-Sek.,, The ,percentage of youg men in:these samples increased by one...
op 47,- 'from 49Thpercent to 50 percent (see iable5), perhaps -becauee 'M
.4 ,chango in the dropout rate - -a' change that resulted:, in imore -yOung men
St,aying, fn -kkigh sahO61 until graduation: The greater iricrease in the,,

. - 1

6.2=

7.8

9`. 7
5.1
5.0

s ...
The role Of .age changes in the Score decline for hig ',school seniors

to assess. The ,proportion, of st4dents,,belonging,to,.the
.bigher-seoring' strata, decreased and the proportion of students

,.

v4041:fig, to the older, lower- scoring strata increased from 1960 to
This result suggests that age' changes-contributed -slighay to-..

the_,saore -4040.. To the extent that the less, rapid- progress of the
19'4: 'cohort :#tougn, school resulted from changed attitudes toward

..a*C-Celeratioh however, the effect of age changes 'may ,be,,even smaller

Hy



cting..Scores of High-= School 'Seniors .Grouped by Sex,

)14a".1;4

.006. ,t , .... -038 10' I0.6
8275 1502 49,8 /

:Females

,
. . 10421 954"

4395, 1511
'$,92.

_50.1 8- 5 ."0.'

High.Scho91 Seniors:

Actual Weighted of -

'CUhort .Mean_..-

4%1o° -fre;sij'9#:§P-
. . .

:1972:.: :

060f 2o3s.?, ic.s $.1* . . 16§83: 9,7

T.thouSanda

number' of,:men in. comparison to the number of women 'may also 'ha*
.suited: in the slightly larger .drop in the ,mean reading ,,score for men, 4:
0015 of 14 COMpare& to -a- drbp of .1. for WoMen.- the suggestion is that
in= :1972 slightly .more low - ability men -were :graduating than: in .1,90.

,althoughi even a small change may "bey socially iMportaht,
Tossilile contribution tb, the soVerall score .decline is negligible:,

''Parent's Education and Occupation. A general iinited-gtates
tion trend,haj 'keelii-'fo'Par*rits:;to be.__better -edticated-,4n4 more likely
to-be .'professional orMahageriai 'occupations. The tables on lather's_

"f .and..mother's',education, '(Tables .6, and 7) show that in 1972 over 8 percent
more. students than in '1940 4hdicated. -that their 'father -had some ,college;
over 10 :Percent more indicated that their 'father graduated from nigh-

., sChobl;, and nearly perpent fewer indidaked that their father had not
:graduated from :high school, Similarly, .-ol:rer 5 Percept more indicated
plat thait mother had some ,coliege; over perCent more indiCated that
their! mother ,graduated- frciin, high school;.and, oVer-13 percent _fewer indi.=
.cated-that 'their mother had not completed high school.

The same is true for almoSt all odcUpational,,,,grOupings. (see Tables -8
.and .9)-. 'The- tableS show an increase in the percentage, of mothers ,:and:
fathers in professional and :white collar'. jobs. and a:decrease, in the ,per.--
tentage in blue cOliar, jobs, (This comparison is conYOunded,,, however,.
;by the- fact that project ,TALENT instructed students -not to- check
"Housewife" if the mother had worked fer pay during the past three
Yeara,, Whereas.,NLS -permitted the student to. Choose the.mother's princi-
pal s

With: resilect to reading comprehension, a finding -of some interest is
.,the relatiVely large drolliof_1,3in the -mean reading 'score for the Stu-
Ilenta - whose, ,fathers did" not -contifiue,their education 3eycind high school.



'Scores :of High School Seniors -Oroup4 by ,,Father's.

ucatiOn

oat schbot

ligh,adhoel 'Seniors:

Reading
Attual 'Weighted= %

Kean

4394
406' .

i'h'aChOgl :graduate

4,-trAtnow;,-blank.
.

.!

==t

.
P 36p

38' -31333
209. ,, -4-4 i34

. '4")7a

8205 E 751.

4100 795

'177
'90

-$,:k

: . ... .. .. . . .20159' 1804% .'500-.10" .,
..: t 1003 3015 - --1'00;0., 5.0'._

-,

:ii ,thousands

, 0, ' 4116tt;!',0.FP4Y. -is. "c e fact that the percentage :,±of. ,t,40-,Colio.rt whose
:fithera:did'not comp, ete high ,sch_ol-decreaaed' ,from--40 to 26.,_ liecagse

hI4--,:y4s -4 1.hii7s-Cori g- grotto- in -'both years, this shift Would- -tend,,,,_re..,-
J,10,-the?,j0.** 441103- , .. _ .

"Similarly,. for faqber'S occupation, the finding of interest is-the
ric.4,aae;4.11.- holders ,,of highep-level ipositigna whose -Children -show a
faa.:*:04#ease in -mean aeores-,than the: :Students_ With fathers, irriblue-

'C.,.04,$# j'0b0.' ,:
4, . ,

,;':;The--04igr,:Shir t for ,MOthera was from :blue collar ,tO,white .collar
,pgaitiOnar;.. There was 'a greatdr -decrease, in the mean reading score ot'
atideritS with 1Mothera In white collar positions than ,for" .those ,with
'OP. '!.1.,*.t--P.10,-.04.,:fi01' '4' -"Ktie '464-14. .

.

-:FaiiiiiWtontigiation. bran article '01.4t: has received= wide atten-
tiOn41,40nC-p.97§)-propaaed that intellectual _deVelOpment ia closely
:.rela,,t*:*,0": the configuration of the family', in which- the individual 413.4
,:iiilaiiiteS'i since this configuration st-rongly influences: t1ie Ctiii41:4 in= ..

:44i.);-0,4043,, environment. "Intellectual -environment;i' according, 'to .

1'940,,-;'-'1-can:bo thonght of in this context as being, some function -.of
:thef-aVerage,nof 'the 'absolute intellectual levels. Of .its members" 4i. .227):-.

:....

O



heading :Scores ,1-14.g4 -Grouped -,b 'Mnthees-,
.1(

High ,sChOol seniors

_education
.ActUa1 ;Weighted-..

cohort-

3995 366 .

4006 745,

graduate

'Reading'

520i, SO. 42:4 if. 4
an, 1194

esS, kthan ;high -School graduate

!Abet -4thOW; blank
4969. . ;.,_:. .

1491
4245-

686.
715 23.7 8:i6

. . f. 2931 4§{3

'4- 2309; .. 361

Total -

eS-

-el ere

;thousands

f . 20359 1864 1000 , ,10.*
100.016683 . 3015 5.0 s-

if

i /

In-;general, the more :sibliriga-that children hakre, the lower the level of
their. intellectual .environment-'and, ,tbus,, the rate of 'their intellectual ,

... .

dO,§1.4*#c. ,
.

i
.

Zajonc fOrther hypothesizes. that -the, precise effeCt of '.the configure-
tinn--dePends on the time interval. between .su'cceSsive .sibl=ings. 4--rntich.
older sibling 44 substaatiaily raise the intellectual: level, the ,en-
3?#,91"ifilOnt't .-/V child with a- 20-7Yeaf:''014 eih4rtg. haS , in effect, another
,edtat.j.ii, his ar-ber environment:

-,..,, \\:...pke-,.effect is a1SO .mediated= -by the extent ta-Which a yoting person. is
.responsible for teaching his or her .siblings. Zajonc hypothesizes; that
-..pk!ch,..feaChing accelerates the intellectUai development -of the teacher.
For ',014.s..reaSori, only children and laSthorn Children are hypothesized_:

, to ,dekrelap at a. lower talks than children. in other ,Positions.
.ihese 'PrOpositions -hal/a .sPeciai relevance to national trends. in :test,.

scOras-. Zajonc presents-, data ,showing, a 'correspondence between ,mean SAT
Soot*. in the United States, ironi 1963' to 1975 and the average order of
live- births 18 years earlier. Accordingly-, he has proposed that `i!aggre-f
fgate.'4mily:factora.are_..deeply* implicated' in the declining SAT scores"

;227 :)-

1
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...,,ading,:iScoreS,-Of- High .SChool....9entora 'Oroutled.by:?atlier4S.
.g.,..1.111ilti*:' ' 5.
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High school -deniOrs
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Heading.k.
-4Ctnai "t4eighted, %pf
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:

cöhórt. Meari

ProfesAional- managetirii
.196644, 3899-
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tei /CO'

es.
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In- thousands',

16.7 .1.2.81
243 119 46

. "

s ' ,258 .
-LOT AO t'S°

-4

;

5 C. 4

'45 e . .

s

10606
.6696. 1Z1

31.4
. §,.1?

4.9 , -

s . 34:79' 3,19' .

4: 876 .634, ,210
k .. . ..

,
555,
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.. .. 20159, 11:64 100.0 15 04 52.1.7
"A1 . :. 16681- 345-- 166.0: ,9'.7- 5 of-

5 t! .
k

,.. ,- :,-;.."

''--- p egent study provided a unique .opportunity to test 2ajenc,' s
..

..,....-. .-
---,monei 'he confluence model) fOi'xs, thee period from-1.9fi9 to 1272 ,..,,iv means

..'ll'ii -; 'family -. -adt6..described- in the .first -Section of this9,..t.._...,..,_ configuration
. . .. .... . ... - . --. ,

first
aide 10 presents the results for the high 'school senior poptp.:aoon.
iiit "observation is that the distribution of ,faMily.COnfigUrations

-;k1 cf,indeed,. change from 1960 ,to 1972...' The perdentage<ef :onl.y, children,66.±eaSed,',IrOm. 8 to 3' 410, ti: percentage of first children, in -familces
ti.76:.detreased' from -33 to T.. For the balance of the .configurations,

# T.Iti-entages-',of first-born children consistently decreased and the
i',,e.:-Fs-kent,,-agea-' -,9fl..a.),1:1.at'hOrn--PhiAdren, increased ': .

(.tib,":f6/.,fleri reading scores, first consider the, Project TALENT results'.
llie.::eai'..k.eariondende 71i)gtvieEti the TALENT means and the t,oT04t.rmAto1424

cc; t-eit:4A±-,re-p6ktea by z4-3 one and -Marlcus 1(197,15),, is .extraordiriarr. In -every
11,,p6.0h tit ,respect the two saninles-agree: ',(1)- mean, scores decline -With.
f II Slie4 :(2)' Within each family- size, the .spores= decline ..with birth
'' -iv' e- with the exception of the next to the last child in families of
lonr,-and'IlVe who exhibit a slight: 'quadratic upswing,. (3), within, each-
family 'size the -lest born has the lowest 'mean; and (4) those who .are

=1.

5 .; -;

.5,

S.

31
11012,



111 h, school -Seniors Grouped,` by iro'the

High sehOol:SerilorS-

Actual Weighted 'X Of
N*. ,COhort Mean', S.D.

. Reading ,' "5

tOfeSSIOnei,.-inanegetial
. . .

41

.1513 139. 11:8--. 4`. x9

283. 9'.4

60 e "04. ". 2611 239 12:8 12.4. 4.4
. T . 2672 .1 '527 175; 11.2 41.5'.

ise :cellar " .

. . .3604-- 330; 17,7 §-:.6 '5.1y
1742 341'

0400a6T7
'1207 "

"1.97-2

.01an-
?1,posr'... -

ic

1972 .
,

/4-'1-eal

1972

J

..
4,

9807 898, ,48.1 5.0
-45.4 4' §:..§7520 '6S

f
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2424- 259 13.9 .9 ;3.
3192' '. 535,, 1:7:7; :6.9', -4;8.

4v 's
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-,! 20359 1864 100`.-0' 10.5 -5'.1
16683, 3015. ,_- 100.0- 9.7 5.0

- -

10. geading Scores ,of High
gifrat ion

JJ3irth order

. .
(it

T-4r`s-t
1960,u is

1972

SchoO1 Seniors Grouped by, Family

High school seniors,

Weighted, % of
.ge a din g

N* cohort Meaii-

. ......
44. 4 I.

. 1520 139 "7:5 11.5 4.7
495 '96 -3:2 10.8 4.9

a574 236-
119

32

24;6- ,r ,, 1,2'.2 '4.5'
-21:) .\ i".3' Ai.A 4.7
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.'Table, 10',(Contiriued).

410,4r4er
*4TnY size
's0:9904:1 of :Pk.T9':

.

at three
'. ..,

1972

Sect,101.Vdttrhree

P72 . . . , . .

Third ot,thiee,

1960 -. . .

1972... ..
£Secarid .of fauf

.

Third Of four
. . . .

fourth. -of 'four

;
1972- . . .

Fir,qt 'of five '

1960
c,,-1972 ,

.
.

Secoridc.Of five

iThircr-of fiv'e

197,2' . .

0

High school seniors

a

! . -.... ..

',.
.

. .

I

.

837
. . 1127

1694 155
1356 262:

519 48,

...... 795 150 4-

. ,
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1028 94- 5.0
700 131 4.4

i;

771.. 71 . .3.8
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2.5

5.0

422 39 2.1
.512 96 3.2

;s
522 48 2.6
401 71 2.4'.

385 35 1.:9
'406 72 ,.. 2.4

2

321 29 1.6
476 1 84' 2.8

leading

Mean. :S.D.

11.3. 4.8
10.6 4.6=

11.8: '4.6

11.1 4.7

10.9 4.7
.10.3

ib.7. 4.9.

9..9 4.9

'11(.6 4.8
10.8 4.8

10.4 *4.9

9.9; 4.8
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10%4 -4.8

10.3 4.9
10.1 4,9

1r.0-0
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5
4.3

i

10.1 '4;9'.

9.3 5.'2 .

9.9 4,7
9.0 5.3

. -(Continued)
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only children siore slightly lower than the,first born iilfainilles of

Otrs..,,. In the Belniond,Mar6-11a data, the ,h1,ghest .anct the lowest scores ,*

._fr,.... 4re:'OeParated: by about, two-thirds of one Standard deviation. In the
. .

,-

-TALENT:data, the difference between the highest mean (for the firat' .:
.- ,,,, . born,.'of two) and the lowest-(he mean .)i ail 'subjecr'S in families of

t
:

--,,--. !:.,, -siX ,pr .greaterY Is _exactly tWO:,th'irds of. one standard 'deviation. The

.....,
- cbett!ieen,,oiher adjacent Siblin0. . , .

,:,', The means for the ,NLS-samp1e are similar in two respects:, they
:decline with, family size, and the mean for only Children_ is equal to
the. mean for the first borm'inLfargiiies of four. -Nowever;mean scOres
for the last ,children in families of four and five do not 4eci4.1;id, as

,doth'e TALENT and -Belmont-liarolia mean. zri 'fact,, mean scores for the'
fourth-and fifth. children in 41.aillies of five exhibit ct marked ;up§-wg.
Til.eiii,§ respect2 the NHS ,Ine4r,s are similar to the Scottish, data re-

4: ,ported by Zajonc (197.6),. Althobgh- a full inyestigatiOri 61.f these differ-
,epees is beyond the scope o,f the present study, we can speculAte that- ,,

the,differences .are relat.4 to the time interval -between the, later liorn.
. i

, :Children in the .NLS famiIieS-Of four end five, ,

, ;For present purposes, the important question'is how much the change
-----..__:. 3..; the:distribittio-;' of family configurations may- have contributed' to,

the c.!edune in mean :reading scores for high, school seritors. There no
. :-.. ,

-only 'ObserVable way in which the TALENT sample differs, isthat, -unlike- '-

. the Belmont-garolla; data, the decline from the .next:-to-laSt child* to
the laSt -child is not in- all cases' greater than the' average differenCe

`.

0.

.30
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'doubt iiiik'ioitie:eff q.,. for IA geperal the hither . scoring family coil-..., --- . , .

fkiorat...i0A*Clined.innumbdr relative- to the lOwer scoring cOnfignia--
Agnt?,,-.:-:-It.40- equally clear, however,_ that the effect :accounts for only
i-,*?ffaCtiOn-ot the deCline,,b ecauSe all ConfiguratiOns,excePt one

--'-' t.(Ciiii-drei-l-Whii--were: fifth in 'families ,Of* five) showed declines in mean
reading scores that are- 'Sinfilar to the overall decline. In -other words,

'-:3:;;T:,:_-miii.iLtalinily,":..OrilagUration is..hel'd constant:,, declines in reading scores
,*:i411; ':.4s4r-e-d:'

-- - Because of the. widespread interest in Zajonc's confluence ni--ud, ei We.-- -
iattitiPtea to estimate the Magnitude- Of the observed -effects This was .
,tikine:=4*-;;_eStiinating, what the 1.972, mean Might have been if nothing had -

.--i-',OtiiNited?froni. 1960 to 1972 except for the percentage-0 Of: the student cor
%--hort4f,a:lling. in each category of family. configuratiO tit e ,4:..he .decrease

-,'in:foniyz:children- from 8 ;percent to 3' percent, the44ecreaSe of first of
---tOS, from 13 PerCent to 7 percent, the increase' of setond of two1s from

-, - _,80erceilt;to 9 ,percent, and. so ,on). This Is provided by the vector
I):r94ijae.,6f,,the197*-"*'of cohort": column and the 1960 "reading mean" column.
Thi_SAodUCt indicates- that the :1042' overall .mean- reading score wculd.
-414.4,been:16:3, rather than 16.5 as it was in .1960,.. This shift is about
4. percent of the standard deviatiOn. of -the reading Scale. Since .:

1Oliieri*gci 1972. mean was 2-.7,, or .8 of a scOre . point less than -the 1960
-

'mean, the decline of .2 is about _one-fourth as large as the observed .

..'aCline- in the _reading scores of the-liigii,:sChool seniorS.
h- SthoL_,' um. In 1972,_ somewhat more Students. were -en-

'-- rbiled, in academic and general courses and prOportiongtelY fewer in- the-
vocational-technical area (see Table 11) :, However,_ the students in each
category show approximately the name decline In mean scores, :stiggesting,

curriculum is not a significant -variable so far as the--general ,d6:-
aine.1S: coficeined.: . , .

. .

. ,,-Expected. College ,Major .Field. In each total samplq.,_.the number of
-,s A ts who expected to major in -science or mathematics -declined .

;'',,-, slightly .(from 9 percent to 7' percent),; social sciences ancrhuinanities ..,
increaSed:ConsiderablY (from .9 percent to -1 percent):, engineering de-

.,;64-ined '(from 7 ,percent to 3 'percent).; and "other matching, fields"
remained approximately constant (s,e 6 Table 12)..-

In, general the students who ,planned to .go to college and who had
:, :tentatively selected a-major either Show n8 decline--the mathematics

"aneadience :StudentS, _actually gained in reading comprehension--or lc -...

decline than the' population of Seiiior0. The percentage of students who
we're planning to attend- college or Were planning to do so but did

,

-'-nOlt. report -a major field choice, increased from,1960 to 1972, and the
_"=.ea_n- score fOr this group dropped. from 9.-0. to I.:7-, a decline appreciably

greater than the overall declic.. These 'results raise. an important
1`':i.- -,

-question : ,Why did- students who'Se future plans showed a ,clear academic ,
,.. -orientation -show- little or 0...S0re .decline from 19602to,_1972?: - -i

-8umniahan es---IrrJ.High School ,8!eniOr Fopulation. The second
section of this paper reported an appreciable general decline In reading. , -

COtTrefiension. numerous hypotheses could be advanced to explain the
-decline i for example, a decline in the effectivedesa of instruction,

-4

th&effece.of television watching, student disenchantment with education,
'or,4,_change in the composition of the high school graduating cldsses,

-;'This section haq been ;clevoted, largely to an' investigation of the. last
- -hy"pothesis ...._

=

Li
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TiOle;41.-- Reading Sabres, of High Schopl. 'Seniors, Grotipeci -1)Y iii
Nalionl--curribiatim

itc',

Hig4

ii Reading
Actual Weighted %, pk.

_.. .

',141igh-Schpol.:',lliirridUlum ,N N* cohOrt' Mean -S, :A.

-0er--..#0,- , ..,

4.00, _4. .. . . . 4$4, 384 20r 6.j 4.2 4:0;
1972 . . . .'. ,. 5665- '957' "1'X1 8.A 4:*.

._ - ..
AcadaMid .' .

,1960;4% -...-..--. - . .,,,...-. ,,,- -
-1Vc - 6811 --1379,

7825- ,716 '

.y.odi4ohai4ireahoical
.

el s

.:. . .

_ .

:6692 613 X2.9 8,4, .8-
1912 ,.. ' 420 678- 122.5 '7A,

190,0 .. . . 151.
/ 1/1/

.10.4 5-.4.
.

72 ' ..

1648
6 .1

.

A -2059 _1864 '5.1
. . . 16683 015 ;100-.0, -9.7, .0'

,

*In,*nonnancin

Probably: the most salient 'finding, is ,the_-peyasiveness Of 'the, decline.

1,144 decline in :reading comprehension 0C9:"*. '430 found:- in :-ainfoSt, every- r'
..,

sutigOup ;of the high - school population -eicamined. Older -sturlente. and
younger 'students, boys and girlS, studerits '.014 -high 8ES rfatailles and_-,,

students from low 'SES fathi 2lies only children and students with, many,....
'S#1.ings , 'collee preparatory students, ana-,nondollege Students--all
showed .a- decline., This would' argue for .some ,gerieral influence on the
:attainthent of all high school ,seniors. 'Wei 4.4.-d-,, kovoi.ror, observe a
.number of change* in the composition, of senior classes' front 1960 to

1972 that may 'have ,corttibUted. to the obserVect decline. In summary,
the relevant Changes -w,e.-e as:: follows i 1/,'

. _ ..., ,.: .:.. At,

. 1:-..4% Small, inareass In age . (%

l'.- An increase in fathers who completed-high: School :but did not con-
tinue :their education% ,

,

4 4: ,ii-.decrease in 'the percentage of only children-and first-bOrn
-:ahiitiren .

n=if_'.. An increase in the Proportion, of students who either _did not .

_-tgiict t,attierid college or intended:to attend- but did not r'eport a choiee
. .

,m4.10-1,404;



-ltabie 12-. -:Reaciing Scores of nigh tchOO1 Seniors Groliped-
e mjr,c9II4g :ao.

High -School. seniors
. _

0 Reading
Actual. Weighted % of.

acted; college major N *, cohort Clean S.D.
1

fScI.Ocei thematics I -

4972- ;:- . 4 .* c. - . 099 .7-.0 13.2

, . ... . 1146' 160

:?,,,ociar 'sci nces, humanities .

'19§ct' '' si- 14;16. e X75 , -,- 9.4. .'13.I. 4r6.

1972,- ..: ::1 -,0 . ... ci.,., . 2359 '453 '15.0 12.4. -40 ':
.,_ t .,.

I-
,§ile.

.. ' .

'Engierin
.N, . . 1498' 137 't ',, 1.2,2 _44,8", ..'

*: 1960 :-. : ',I --- ... . : ... :,
1972- . ,. . . . . . ,. .. . . 413 77 4-24, 11.-.9 4.3

. ,

'other ma ching-kields- ' !

1960: - - - '4.,...- . 5003 458- 24.6: .11.1, 4.8 .1
0.,.'? ?: . 3546 675 2Z. 4 1i, J' 4.4,

fields**'

,e..1960; , .1331 122 ,6.5- 1:2 .

'1972- , . .... . 416 -77 1,6.1 'kik.
r

-cpl.lege- plans;- no respOnse
4960

: . . . .
8871 812 43:6 .9.0 '5.0

8850 1522 50.5 7.7 4..8

iotal 1 4-

. - .. ... ... - 26359- 1864. -100. 0 10.5 5:1'190 % :.._

-!:' a§72,-._,. . -..---- .. ..... :,`. . 16683 '3015 100.0 0! 5'0
. .

;filar. thaylsands- :.
I ,-.

.. ,
*Fields that -Were listed in one survey. but had no- counterpart in the. . ,

'Other stirvey . ., ieft"- ^- '
. . ,

.., .

.0

C anges College, Entrant population

In What 144y- has Ehe collection of students going, t6- c011ege Changed?
-Certainly 'Ameria'an -colleges haVe made a concerted effort to, be more

NleOlitarian' in- 'adraiSsions policies and have searched' for:and welcomed:
many ,students tower socioeconomic background. What effect:, If any,

'dab- effort 'had?

the -reader should.. be -reminded that the percentages of college entrants
reported bare may be lower than the percentages-reported-elsewhere ber
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;b0.4-g*tiaAtOrGrouped by Level
. - i

?AC? teSS''' .-

-
'T.. ....

A460, .: . r +
, * . . . ,e.. -s, ob 1Z3 245 :4 A7--.1 1.-.4,

9J'i. . :.:;.-... -..: , . - :, , .. 89' .- 53:3 -:6.4 12-.8.
I ,

t.,c,-
. ,. . ., . ,.

to.'18%- -
...... -.

i -._ 315 43.6 - 44.2- 4...13;;;2-

.._ +54 46.8 42.1 3.724 \

-4

College entrants
.. _ _ .

EStithated:v Z of Z of Reading.
Stratnia- cohort mean,

960 - .,- . .
., , '

s

484
::1§60
.14#

101+ .to'
;7

4912 .
, -

i

. b

: " 213. 38.8 ?30.0- 12.6 ,

# . . . .,. . . ".. . 5.33' 45.9 . 41.0 1.11:9'... .

-AbOve19-
13;, . .

38' ' 22.'8 5:3 -11.4
.:97 30.9 4-..s lo.0

.. . .; 22. 26,i, , .14 .: 9. ii
C . ' . 29 15.-9' 2.2. .7'.O

-'.--1192 001)644:
.

4960 . ... . . . .., . . 260 11.9
'17ii,' # :8' .1! 4' 4' i: .7;.3 3-.4

-Total,_ -
-

-is4O . .. . . :.. ; .. . 721 - 38.7 .1b0.0
1.i

12.8-
, . . ._. 1301 43,1' poo 11,9,92 , 4.

, .. . . ..*In ,thousands i
i ,,

,
.-

, . - ..
.

cause our figures inclUde_ only those -who attended: college ,full-tiMe
the .year. immediately f011owing their graduation ;frot--colleA_e.: -14OPIcing

at the tiqtoni row: of Table 13; we see -that; according_ our -definition,
the. yercentage -6f..giaduating high School-JSenicirs who 'attended' college

. .

.,,nareased -froM _39 - percent in 1969 to 43 perdent in 1'972:
_ _

4
EXcek for the 19years.,aridolder "group,_ the percentage in each

strat*491hg to_ cOli..:2ge is higher in 1972 than in 1969. in both, 1960
-and,197:2'E ,the-pprcentage-.of _students ,going to college decreases es age
ncreases. -SiMiltrly the mean reading score -decrepse age increases.

As -in the high school senior grOup, the pprce.' ,ge -of students .171/2,-ali4
,. younger in the c011ege entrant group decreased Markedly, iron' 1./.4 tiercent
to Iperegnt, between 1960, And 1972. Also..as in. the high school senior

the4ercentage of students Yn the 18-to7181/2-year grout, increased
by -about ti.e same amount, from- 30 percent ;to- 41 percent:.

t".



,0?

,.
--'The°;notidlable reduction in the percentage Of studentn in the :higher ._ . .

.

-scoring -youngest age group and the Corresponding, increase in the loWer
scoring 18=to-181/4--eat group:mayhave contributed slightiyto the-score

'-decline. For .college entrants- ad for college seniors, however, the con.7. 1
tribution of age -changes to the core decline is difficult to assess
-begat.* the:age changes may , have resulted- mainly frOM changed attitudes
toward aCceieriation. - \ .

'Sex: Changes in the .role-4 womensin our society have resulted in -a
' aharp,Change in the ratio of sexes in the college- entrant group. .yales

; -ilia*. Up57-petCent of the 1-9611 cohort but only 52 Percent of the i972
cohort -(see Table 144. 'The cOmpositic:a of the college ,entrant poptila-;
tion;.thereforey -changed sul)stantially over these 12years. With .n, , .

''''' respect to .readingteSts,-.males scored slightly higher in 1960' and
fentales slightly higher In 1972.. The ,thangeS in the representation 4f

_. _ ..,-4the:'sexeS in the college entrant population and the .shift in relative ..
ability support the view that the talent logs among bright'irls,was 4
greater than that for .boys in '060. -13y-_t972, the difference iii college.- '
144.-percentage between and girlt has ,been-markedly reduced,, a
finding of cpnsiderable,Importande.. The observed shifts do_ not seem,' .
however, to help explain Ole sebre decline. _

..
.Parent's Education and occuiatiOn., The percentageg

%

of students en-,
a _.tering .college- have not changed .substantially as a ,tunction. of tether's
edtteatton. AboutAhe same percentage ,of children of college- educated

-fathers, itigh-.schoole-educa-ted -fatherS, and. "less-than-high-school"-
t

. ':

e

Table 14. College Entrants Grouped by Sex

Sex

College entrants,

Estilhated -, of, of Reading
N* Fstrattlin cohort mean-

. .

, .
'\ -.:1960 :.

..... .410 ''45.0. 56.9 '41'2.'9
1972 . ,e .. . . 675 45:0 , 51;9 11.7

, .. .

Females .
It .

.1960 ... 314. 32.9 43.5 1 12.7
1972 .626 41.4 . 48.1 12C',) i

,No- r.,esponse
196t

-19727. 19-.2-

Total
1960 . . ., . 721 .

I .1972. . ., . . .. .. . : 1301-

/,
-t i n thousands

100.04 12.8
43.2 1.00.0 .11;9

is



41-
.:>-'. t;.i 4,t A

q, .-
_ i''''.r,_, r - . t

-

4 ,Ta,7ii.s:. .colAgo Entrants- Grouped .by Father'-s Iducation-
*

C.i 1
: *1°

lin n''
cl' , f O '8 '..'College entrants,

I'
t

0

Pogue highscbool.

e
-EqtiMated- %, of of Reading-

atheil.ite4464tion N* stratum cohort "mean

(,)

. 263- -65.3 /-42.7 11,8'
972' .. ,- .. ... ;,:i. . . . ,'. 575 64.2 4.-7.7 13.0

, ,t., * ,,
Nigh 's-ahOol graduate- ' .. ,
1960, . .. . '-',- . 2 ,fl. ,

. -. . . ,,

, _ - ,4t k!-; -165. 43.8- 26:9 ..,,13.2
1972 -. *. -1 .,,,. ... *. '.,,,. .. . . . 0_

.
43-.9 33.2 11.6-

.

,,c, 0 . -. ti_ 4,,;

q 'Leas :thatii high Saiti,o3. graduate
. ..

j.9,66- . , . ... .. . ". .". -1967 .4-'1 31.8'--- 1-1.8 '--.
-..,,

1972-", ... . .. . ... ._ -.. -- . 225 28.3 .18.7 11.0. .

..,,. ...

-1 _. , .

4?9 /3, t kno4; -1i.Ianic -. ,,.
1960-..- .. - . ,, 106 31:9

6 1972 . ..; -,. _ . .,1,, : . . -:- . .
. . 96 . 23:4

11.9-.
8.,1

0 \

Total .....: \ . 0. ..

:.
.

1960 .: . ., . . , .... .. ,:. . . . 721 38:7- `-100.0 12:8-
:...4,----,

1072 J) .0- . ._ sr, . . .7. ,'S00 ' 43,1 -. 106: 0 1.1.9-- '": ,

--- ,.)
.; : .

*14.
.!

thouSands .
., - --...- . e '

-1) 1
-.

I.,
, i - 4.

-1' , . ..t....: . I
.. _ i: TX.

.

fathers giri to college -."ee Table 15). Also, when. students area --44i'r
grouPed, by mother's edUcatioa,, the percentage gOing to 'college is sOme--
Athat 'higher both for -cx14entA,,i...those Mothers attended college and for
.thosewhose mothers did not complete high school (see, Table 10

/The *numbers Of ,StUdents with -parents- at the various educational
. levela changed, howeirer, with the result of a change .in the distribution

.7),..

of parents of studen,,s going to.college, as shown in the u% Of cohort"
--coital. In 1972 A neally 48: Percent of the reporting students had fathers
who, had at least some college,. against 43- percent in -1960; the percent-

.. age with fathers who had a high school education went ,from,27, parCent

. to 33yercentover the 12 y,....Ars; and the percentage of -college entrants
who-had fathers With, les,. than-a4 full high school education -dropped frbin
3-2, percent to. 19 percent. The change in the 'distribution of mother.' s
education Is similar. A larger percentage -of college entrants now haile
mothera Fith some -College.educaticia or a high school diploma, and fewer
have pothers) who .did-',not graduate_ from- high- school.r- 4 College entrants whose -fathers complete.' 146 school, bud didlbglot '
atiencf,coliege showed a noticeably greater score-decline than the total
gro.up: A siMilat pattern was Mound for high school: s:enioriti.-13rable4)
On the other hand, college entrants, whose-mothers -did "not4,,graduate from
_high school showed a relay -zely large score decline, but this :subgrouii .

-

`-.5.

40
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. 4J
I

-.,441:01.:'.`1:491.1.40,,EntratS.'diotiPed :14b-ther's,idUCatilan

, .

;

.

College -entrants

EStimated' 'Of' .'t, Of :keadipg,
ther,s-;education :Ili -stratOm- cohort mean

-Post IfighIichoOl,
-?_19,-, -...''' ,..,,,. ,: ... ---..! -- : , 223' ' ',60.--6- '-34.-,6. 3 '..'8
..:072,..,,, 2,.;,- ,,-;- ,,, ._.. . ,,:- 09, -6.-:-: 40,0' .0.9

,-; - , ,..

., -
liiih:Sehool. gradVate , s..* ..

: :1960?-4 .., .,. , . . ,' . ! .Z44, :144,0: a.8:2- .12:9
1972,;;;,- .... -::- :- .., , " i . . ,. .. `.- 517 : 43.3' ?LiZ. 3 '12.0,,

graduate. .
!

N

', :, '.-.-1196 o':,-;,-;---7:':""ir . : . '' ' ..
. 170. 24.6- '261.6:,,, 42:0:`

1972' .;:.? -, .. - - .' .- .._ . 216 29..4- I17,2;- '10.6
..,

'hla :. ..4660 &:. , ........ . ! ! ' 0 303 4--_§il--9_72.L , , .-' . . ,.-; 79 224, .

:i'.'0,
.. .,

's: ..4.15toi., ,
060 ',:.; .. .- . -. , ., .. . . . . . . 721 387 '1,00;01' :12'.8-

':, 1972:', . .,' . . _ . ... :, ,. . . 1301 43.1- 10.6-.-0 .11..9, .
.

. ,-_ . ,
*In'. thOusands . i ' 1

,. ..
..: ..- .

44.4 not .Show' an unusually large, decline in the analYsis, of _high' school
Seniors' (Table 1,)_. Thus, the results for Mother's education -iiiggest
,,that factOis' in self-selection for college attendance may have Jianged
for this subgroup 1?etweqri, -1960 and 1972. .

7--,-.The--..effect of the change in parent's -Occupation is not so Cl:eaT,
'ACt-fially,'., ,s, smaller percentage of the' high school ,studentS. who reported.,_
:t14t_ their- fathers were in ,pi.ofessiqrial or managerial positions entered

*,college, and:la-Slightly smaller percentage of students with 'fathers in
whi# '.cdliar, jobs entered college :(see 'rabic 17), 4-,:larger percentage

1of students with fathers, in blue 01:15._-_j_ob :.-entered ,-College. For all' four' groups of -s-t-rdi ents who re _o ,-:, other ' S -edgeation,,,there was ana .. .. .. -

o ,,,, , ., . , , .
increase in the ,perc_.. w o-entered-College ,lie largest increase
OcCurring for students ,whose Monett held blre collar jobs (s.ee tahls-

10-: . ,

' ': 'the, 'Change in, -th e ge n er al distribution- of parent--s o4Upational
-y-,`titus.'haS, also :had' ar effect on the 'total composition, o -college
--classes The percentage of college freshmen with fathers in. pro!-,. . -,,, ) ., . -. ' -

feSsiOnal or managerial jpbs increased from 35, percent to 41 -percent,
and --th0'.ProPp#4.6r1, whose fathers have white or.,blue collar jobs ,de.,
orteaS,ed,Slightly-7.as did the proportion who have mothers, in, blue collar

-,'j- ,bbs Or ,at home.

If.".
,
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iCollege; Entrants 0ig:041)0'1) iFathei Oc.ct atiOn

l'ather./.S4t-ocaiipatiOU

'F-Professiona ,,f44xiag#4.41.

1960 ;. . -4.
.

Dona_ know; b lank.

r-

4#:r ,

'if

,

thousands

College :entrants

:Estimated: 1' of' 7, "(4
'N*: ;stratum, cohort :Mean.

70.1 6. 13'5
461 40.8 13.1

441

:95
170.

53.19' 22.2-;
-198' 12.1

27.-4 42.6-,
'36,:4. 39;0 11-

29:7
26.8'

721 , 38.7
1101 43.1

:7

C011ege entrants whose fathers Were profeSSiOnals or managers showed
'a noticeably smaller score decli:ne than the oyeraIt.greup. BecaUsa the
proportion- of the college entrant -Cohort belonging, tO this subgroup in-
-Creased: kro-M '1960- to .1972';, the trends for this group Would tend-:to
4dUCe-.the `score decline. That the :percentage -of high -School ,Seniors in
thiS- subgroup 1410 enterecb1iege declined ,from- 70 percent- in 1960 to

percent in 1972 suggestS that self - selection may have Contributed -to
-thfg, -result.

With ;respect to mother'S occUpatiOn, College, entrants whose Mothers,
,-Were emPlbyed as -blue collar 1.79cets, sbON:ie(4 a somewhat grater -sOore

decline than :the total group::. This-- presumably reflects a changed
pattern of self-selaction; in light of the fact that the reading-,si' ire
-of *he -high- .school seniors this, -subgroup increased stiglitly.:

"To s.i401P,parental changes, 'about the -same Perce4tage-of students of
.eaCh-,parental _grOup attended -College, .but the aban& the distribution
of parent'a. occupation resulted In moderate change i i the composition
of 410 student -bOdY. The parents of ,College entrants mould seem to.to be;
as:,a whole, slightly 'better educated and 'slightly more likely to be '*1.7,
gaged, in professional and .managerial occupations. in 1972 than in 1960::,

Family-. Configuration. In getterall 4pfie relationship, between family
configUratiori and college entrance is what would be predicted on the



a

'cOilege'''Entfants- drop Pel:by,,,m-ooti,o'oceup#ion
7

rale-SSA:dna]: -inanagerial.

ite

::'Blue collar

19.72'-?,

1j.thiTni4k r
362

1.97?' . 596

. . .

College entrants

Eatithatect % % Of-
13? stratum, cohort 'mean.

7:7 .5.$ 7' i? 4 4'4, .1:175,, .0..:9' 1-5.3 -12-.8
-.7.--s

-k

119 427' .18.6- , 13.5
'266., 50.5? '284 :125

82 24:13 12:8 12.8.
-104 34.5

blank
' 'OOP-

1972.".;:.
./_/

Total

. .

Tn thoteands

'

-404- 56.6
5Z.1,

-82 3128.- , 156 29.2

721 38.7. 100.0 12,8
13Q1 43.1 .;. 100.0' 11.9

.haSis of the relations* -between fathily,configOration and developed
The students in configurations with higher medns .exhibit -a,

Aef prObability of entering college, shown in Table 19, the first
ii- ldren "in families o£ -two, the group' among the high School: senior
op-444.-On with. the highest :mean, have.the highest ,perCentages attend.,
n --college (52' percent for Project TALENT and 58 percent the:131,S).
n '3cith SampleS,, the larger the tainily, the lower the-ayerage .percentage

ente.:riOg 'college. The differences- are lesS for =-14LS suhjeCts, perhaps
':#4-0.444g Increased opportunity for higher education- in .1972

.college entrance declines with increasing ordinal
-PoSiti-oir-eXCept for an upswing in college ,entrance for the third-and:
'ifOtirth'Clitldih Ea-mill-es of 'four and the last child in families of five.

From' /94- to 1972 the _terceritage' of college entrants, iii all
Th

,configo-
'rati.ons intkeased-ot -by, different 'degrees, The increases, range. from
3-,OrCent,tOr,,the- "Fourth of four" stratum to 18, percent for the 'Fourth

_stratum. No pattern in the increases etherges,.exCept, possibly.,
ko* -generally larger increases for students in larger fatilies., Again,

,r4
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43400,;tu#ano ,4roulie ,Configuration

011ege-entienee

titieted X;-6£
strati1111

, 30%;9:,

26%

ist,oft140
.:"6 .r

;123. 52.3 15,2

76 ;1'1.8;
140'

4ii.gt.i_of, 'fihtee:
fi1460::. i- ._. 70; _ -OA ,,:-,A,

19725.-- - . --., ... - , , . , 112' 52.4' 94

Seganci of -three

1950;: _,. .. .45'.'S

'1972 - .. - .. . 4._ . .. . . . 484

1`ifig,..Of' tliee
-1960f,.. ..: . . , . .. . , .. . - .. 'P '3,:§ 4:6

19,721-. -.. . . i . , .. . , . ' 93 45 -!-7'

Tirst: of Tour :let.

-960: . . 46- It'7. ,0 , P'.:
1972 .. : . . 61 .46 ',-5. , -c% 12,5.

, 12.2

'$epotict-ol 'four.. \

-i wirct,ok lour' /,,_ . /
1.900.....-. / ,. '17 36.2 2:7 12;:3

1972- -68! , 45,3- s.7- - 12.3:-, - .... -.,

21 29.2 3-.2 1.2.9'
61 _42.6 5.1

;FOilith-, of, four
1960; . .

Fir/st of five

1 6T. . . . ., ... . .. -. . . r4 30.0 2.2 14,.2

972' , . 30 41:8 2.5 (11:8

(Continued),

.

16 :40.3 2.4 `12.2
,- 41 43.0 y 3.4, 124
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0ollege entrants
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stratum- cohort mean-
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1972-
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: 102 ':', .. .;.. ,. .... . . . .. . 21, 36 8- -41 Ar..,8
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/960 o', ... . . : '.

'-'---' I972.:.;.- .: -: ; : .
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gix:,ot!*ro,,00.1:deti
490.... ''. . 86- 254 :. , . ., . !;.

- . , , 12:4 J1,1
. 1972 .: : ., : 1, ., .. . . . 192: 33.8 15,9- 114

116..date,

'1, 16,0 ,, . . 79' ' 30-.6 0.0, 12..2
----,. '40.-2: . .. , .,,,.. . . ., ; -1 .111 29.:6._ o.o, _10.5. "

.
r,i."` 1'71

- ,

7 25.4
31 5 ;2.5. 1.1"9'

"411 8 36'. 3' 1.2, 124
15 "39.3- , 11.5,

Total
,.-

-g
4960,

x,
.. , 721 38-.7 100.0- 124

1 t''

1314 43.6 100.0 11...§'
.0.7i ..,,_ . ... . ,,, .. .. . . . .
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1

... '*fit-thduSanda
1

1

. .

-
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this May refleat
1 .expanded educationalmporiunities ITie mean reading411 .

,.SCOre-0,.for each stratum of college entrants are consistent with this
-speculation : In the 1960 sample, the mean scores or college entrants

.,..t In:the:latter families were generally hith, It`i0:pla00.ble that thee
relatively high means were the result of more stringent selection on

;--'' *14iitY-fOr,College entrants in the larger families. '..ut-this -pat'Arn.
disappears Ifi the NITteatfe-a .change that ,would ,seemtarepresent

J...5"Cia1:!Pi4gre0s:- .

..

_141L-4511111irricuitil. About the same percentage of students in the
tenetal academic, and'yOcationaltechnical currimilums attended c9liege
.inA97240, in 1960 (see Table 20).. However, the change 'in. attendance in
?different high school courses has resulted in modest ,changes in the

,

*adeMic:baCkgrotind:of the college populateon.11.Just over 73,Tercentof
the-COliegestudenta, were enrolled in theaaddithic course in-high school.

*
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Table "2Q, _College .Entrants. GrOUped: by 14h -.Schcial Curriculum

0;01: .curriculum,

College entrants
"--

'BStithated, of of
14* t .stratum, cohort ".mean

267

.. . . 48T
. . \\ 72.0 12-.6

10.4
10..2

'16,CatiOna1-7t clinical:
. 83- 10,5.

- . . . . . . 90 6:9 '9.1

NO 'response
. .

vital
1960 v .

..

7 38.1

-- *In ,thousands

721
1301,

38'.7-
43:

100.0
100.6

12.3

Those from general 4curriculums inckeased- Slightly. at the expense of
..,i.-rocationar-tedhnical -curriculums.

The .reading ,test scores for college entrants who were .enr011ed, in
the general curriculum in high sdhool4Showed very little decline froin
1960,to 1972- College entrants Who hart taken vocational--technical
.CurricUluts showed a relatively large decline. On the whole, the
results do not appear .to contribute to an understanding of the score

. .
Expectedpi4Colle .14ajor. Both in 1960 and 1,972,, students' who expected

,tothajOr in science or Mathematics showed a nighex' proportion who
actually entered' college than any other group (see Table 21). In 1972,
the percentage,..reached 86-percent. They were followed by stUdents who
.expected to- major in engineering percent)., then .social Sciences and
11111*±POSie7 percent) , "other matching. fields" (75 percent), and. the.
stud-gAs whp,St-thajor ;fields _could not be ,matched: in the twv- studies

;,..(55 'percent'). The increases in the -percentages from 1960. tc 1972
foiliaed ,a roughly-' reverse pattern. "Tile subgroups with the highest
1960 "percentages (science, thathematiss, Sciences, and -humanities)
display least increase, whereas engineering, -fields, and the
"no,matcbing;field" group show greater gain. This may reflect iii,,part
.al,tind' of ceiling effect: -other ,thingS 'being equal, if nearly all

7

c

.t7



.PIlege::tnttants Oi:ouped, hy, College -/,/ajor Choice
'

.. ; .:-..:-: -mathematics':Sci:ence,.:
0q2 A, , , ., , , ,,.

'.".<197;: . , -, , 4. .. . , .

CieOces, huMe4tic i

.,:".S96441
4p60 ;.' : .
1972: - t.:_.- . .

'trigineeting,:-
/ 4500'',, : , '- , .

4972--3, . :. ,. :. :,. .,- '. - .
0.-,,

,`Other anatairig field'e. -____,, 1 ,

i1960: ;' .. .
1:972 -: :-:, - ,. . - -, -

,
,lioiaMatChin& fields**.
.1960, . . -, . :

.°,1197I . . . , ::.

.f.io 4olilege plans; no= responSe
7 ,., .,

1960- .- : . -
/972',. .-. - . .
,.._,,,

- - -
Total'

,,'1969 - . . . ., ..
072 . ., . f , .. . .

th(lusands-
**ii.i.-eldS that were

.:other 'survey

41 75,9 19.3 13:.9
. 181 . 85.6 15.6 13,5

PP 74.3,
-.:

20..6 13-6:
r 349 - 76.9 30.2 12:8,

. .
'87 63.2 .13.8 13.9
61 7.9.7 .$4 1.24

_

.. 246 3,6 .?.,9 -, 12;2
. 506 ,.74.9 43.8' ,11:60-

r
:49: 40.0 7-.8; 11.8
42 55,1

r
3.6 10,9-

,..'
,

92 1,1,1 12.0
145, '9,5,- '8,7',

.. 721. 38.7 ,).00.9: ' 12.8
. 1301 '43.1 100;0 11.9

College taiits
'Estimated '/c, of % of :Reading'
N. * -Stratum cohort, -mean

listed in one survey but had not counterpart in the
.

./
nieMbers: ot a hub toup go on to *college, an increase in the .percentage
is less likely than it is for the 'groups with, smaller percentages.n

College entrants who-expected to Major it science or matheinatics
showed a, relatively 4041 score decline, but those who expected to ,en-
#4.1 in :-engineering showed a. relatively large decline. the latter de7
:64.iria.Was .accompanied by a marked reduction in the percentage of ,stu,
dents choosing :engirieeririg (14. percent of the cohort in 1960 and 5
percent 3.n 1972),. Although these results- cannot readily be related to
the score decline, it may be -more than coincidental that engineering
careers enjoyed' great prominence during the .post- Sputnik period when
talent Searching and talent loss 'ta ere of great.conceen to 'higher
'education,.-

Summar ,of Changes for ekLtraras. We conclude, therefore,
that cplleges 4re attracting more women students and students from

.,nearly all 'types of families,, particularly dtudents from lower socio-

. 43
47
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-,-0,0nothiC-leVels. This-shift is more than offset, however, by-Oanges in
,the_ked'ucationaIAnd occupational status of parents, so that the colleges

4k,PNien*rele414-4'.1)91)4ated by hig1I-Ocioeconomia -groy0s. As for

'iii$-ii4ding-Stotaa,- the -Most striking finding,: again,is the uniformity-. -

withOith-nearlyall-subgroupa,displaY a detIine. A few exceptions
*rerenoted,-but it appears likely that their combined effect wOuld-

0,a-cOnntl 1oF:041-a.fraction-of-the obsefved-decline,_,..

.

- .
\

ChangeSinthe SAT Candidate Group
-

SAT scores ha been widely used as a-kind of social indicator, and
soMe-writes.have:intekpreted the decline in .SAT Means as the tonse-
quenceOf _a :general decline in the scholastic ability of high school

. ,stUdents. Such an interpretation need not be :correct, because the de-
- .-- -

cline in ;average SAT-stores could -simply represent s.change in the
4500uIation taking the 'SAT exaMinatidns.

As shown in 'Table 22, the Most obVious.changeln the SAT population
- -r

: . .

,is the great increase in the,Otopottion of students taking the teat. In

,-. 1960, only 18 percent of the high school population took the SAT, where

as 31 percent -were tested in 1972 an increase fer-gtWer-than the in-:-
_ , ..,.. $ .

creaSe, in, college attendance. _ . -
-- ,

Two-points-that may' affect the ineekOretatioh of the results deserve

_tonsideration. First, the actual number of students who took the SAT

: ia\apxiMately 3,500 for TALENT and approximately 4,00 fox- NLS.

, AlthOUgh,theSesaiples are quite ,large, sampling_elitOr clearly plays a

larger role, particularly in differencesbetgeen means, for students

,who-took theSAT than for high school ieniore or college euLrants.
Thesecond,coMplitation in-interpretingSAT-verbaI means driSe4if

the shift in the SAT score-Scale-between 96O and 1972 is taAen. into

-.0 account., The results obtained in -the 'Hocdu and Stern atudy,(1976) and

in the present study inditatethat such a- ahift has Occurred, -14thogh
.01e -figures shown for. SAT-verbal means are actual Tether than adjuated,

the,Modu and Stern: results will be taken into account when,netesSary in

discussing the results. The reader who to adjust 1972 Means-in

Otder twobtaima mote precise evaluation of particular 1972-meana will., ,

kin& the following table useful,i,

If SAT'scorefor
1971 grOp is

. . . . ... . .. 5

6

..... ' . '. -. .- :-* 7.

8

. . . . . .. , . . 12

3 . .. ,- ..- . '. . .-- -1-3-

Subtract

10
1.1

- ,*563 , 587 ....
, 538 -';'562

. 513 -;-',537 :

r 476- 512
438-475
'413 --'

388 ---; 411

363. - 387 . . .,

50'- 362, . ,- .

44'

1,
--.., --

,
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Students. 4110;40 ok. 'the, SAT' ,otOi.gied by "Age

Age

jh
1960'

.

17.ht '=t0;18
,:.10'§0'r_

.407: . . . , . ., .... , ...._

18+ -tq-181/4
'199 t

.,\.

::1.7.?

4181/2-t,-tó, 19
1960 :, 14 8:63.

20;2'
v4 ' 4.1 ,1.2.6

36.8 11,
437 109 474 99
'424 110 455 - 113

I-
Above -19 ,.,

1940' 't . '5.9 2','-0. 11.1 428- 114. - 445 102
1972 8- 100 2.0 '8,4 353 104 393' 109

* ... ..

1SAT
_

SAT= SAT-matharilati&ai... ,

11* .stratum. Mean

%; of of* lteao.ng

a

4 -27,2- 487 107. ,'509 109'
74 .44-.8] 7.9 480! 115 503

139 19,3 43:6 14.4 478-, 08, 498 112
404- 34,5 43.3 -12.6 - ,457 104,. 492.

91 16.5-- 27.? 14.0 467' 107 490 111-
374' 32.2' 40-.>0. 12:4 454 107- 485 X112

-11Q: rksponae---;
1960
1972 .. .

Total
. . ... Y.

-

-thousands

326 17.5 100;0

46' 109- 485 84
342' \42 337 57

474 108 '496 110.
936 -31,0 , -100.0 12.4 453 108 -485 113



-,Age.. There has been_,a,marked increase in the percentage Of students'

'',taking the -,Sed at all age levels .(see. Table 22). In both- the 1960 and
19=7:2' data,. Increasing .age is associated-With a reduce Trobability of
ta,i4ng. die SAT. All age groups declined .in- mean reading a., 1.-1.ty and -.*ii.`

SA."-means'. '** '. ,
.

.
.

. . .
'' For :WIT:, candidates,, .as ,for high school Senior's and for college en-

ttants,.. there_ has been.a=mark4d teduCtion in the percentage of atudents
leSS ,than `1<71/2 years. old. and a, roughly corresponding increase in the per=-
-.Conte& of students in the 18-to181/2'-_year-old group: In 1960, 21 -per-
'Cent of the SAT -candidates were 171/2. or younger,,- in 1972ioniy' Er perCent
were in)khid age group. This shift may ',have, Made arminor contribution.
to the, -score decline. If the- .reduction in the percentage of young SAT
.takers resulted ,froM.change-d- attitudes toward acceleration, hoWeveri, t
.the-explenatory value of age shifts is weakened', as 'noted' In the dig-....
cUsaii4.of. results for high school,' seniors. ,

#9i '01=7iierbni scores, the youngest group shows, an unusually small
:score deeline-4;-.7-, -points as ,compardd with 21 points for thevoyeralI group.
.1.--.6-,ciiffei.ence for reading scores is less .pronounced -1:.5 :points as
compared with. 4-..8.pb.i.i.t.s: , . . .

:Sex-. diven a aubatantial increase for both sexes it the ,proportion
taking. the SAT, the increase for 'women. is rilarkedry, ,greater.- Women con-
stitute 50, percent of the 1972 group as compared with 0-percent of the'
10.60. group (see Table 0) .- Although 'both -Males 'and* females dropped , in
reading ability and in SAT ,Meana, the declines fot females .are- somewhat

, larger. In 1960 the womer had higher' reading-and .SAT-verbal -scores,.
,prestimably becanse of higher selectivity. -

Interestingly,. for. high school, seniors ancrcAlege entrants the males
showed somewhat greater score ,declines than females..

Faterit4S Education_ and Occupation. The .SAT is taken by a -larger re
Portion -of students for every breakdown of education and occupation for

:pconomic. levels inhere, for whose fathers'.did n 't
:both. parents. the increasexample,.

students whoe

is especially -noticeable at the love socio-

,graduate from 'high school jumped front 16 percent to 21 Percent (see .

Take.24)., and the proportion for students-' whose father had a blue collar
job. jumped from 10' percent to 26, percent (see T,abie 26).. Clearly', more
students -of all baCkgrounds are taking the _SAT.. As it happens, hoWeNier,
the distribution-of -parents, of students who took die ..SAT has not changed
very , much. The proportien of SAT candidates whose 'fathers went to

. college atayed,at about 50 ;percent ,of the fathers whose 'educational
hackgreunt-iyas reported (see Table 24),;_while the pi.6pertion with
fathers who,-did not graduate from high school declined from 25 percent
Ili, 19604o- 1.9' percent in 1972. a

ler.l,PArent's education, a similar pattern occurs for 'both the reading
testand the -verbal sections of the SAT. Students whose fathers had
'post-7high,''sehoel elucatio& ahtmed less than trie average amount of de-:
cline,. 'and students hose *ether s had not attended college showed
greater than averaggAeclines o both tests. A similar 'pattern holds
for: mother's educatOln (see Tabl 25). For both fathers and mothers, -

the increase in the percentage who itere high school graduates, and the
corresponding decrease in the percentage without high school diplomas;

Might be expected to diminish rather than increase the extent of score
_

_ _ _

- '

--

4.1
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Table,. 23,. Sgudents,14110 Tookitiie',SAT,Gropped-by.Se

0 , ,SAT takers

C

of
N* stratum

% off`

ophore
Reading
tlean-,..

SAT-verbal SATrmatheniatical ..

Mean S.D. Mean S.D.

Males

1960
...

1972
- -

Females
1960.
1972

Teo response
1960
19_72

'Total
.19G0

1972

(

.

.

,.

. . . . .

.

. . . . . .

.

187 20.
472 :._31.4

140 14.6

463 30.7

..

1Q.8

,

326 17.5 ..100.0

936 t," 31:0

5'1.5

42.7
49.5

r

100.0

'

.

I

X14.114.1
12.3

.14.4

12.4
.

,

F5.0

14.2
12.4'

v.

/

471

1454

.
478. -:

452

600 '

474

453

109

106

107

110

108
108.

'.

20.

506

465

464

520

496
485

111

114

102,

108

10
113

4

4: ,
*In thousands

I

s
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Table 241:St:Wants: .8At -.er\onpedi.by4athar.1,,s:.:EdUcatioti.._

54

Father's education

-PCS t- 'high:dahoOI

. .

. High"-
.

Sghdai:gradilate
. "". .

1.97

SAT ;taktirs'.

,

r

4

%-

.% of .ó`f -Reading

stratum cohc rt mean-

''''' "143 3575 .50.3 14.8
435 2 48:5 49.3 , 13.3 .

-70' 18.5 24.5
,.280 10. 31.8 12.-0

,

TAsS than high school- graduate'
1966

t -know; blank ,

1960 .., ,

1972
.

total .

r
" 1;4

1§60 . . .. . .

.1972

*In thousands.

72' 9.6

167 2.1.A

t.

SAT- verbal SCAT-niatbariiatical
s'..-

-Mean S.P. . Mean S.P.

495. 107 511` in
-484 106 517' 109.

.462, '105, 492 109

438 , 101. 463 .106

25.2 13.5 449 107 481, 110

18.9 W.5 423 99 446 109
4

.... .. .

. ..

:. ...... .. 326:-

r' -935

::42 12.6 ".

53 4.2.9

17.5

31.0

100.0

160.0
,14.2

-1t2.4

474 08
453 108

4'66 110. 478

379 100 402
o

496
485'

0

106
108

O
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',Who. look 'the'',8it Gro4p*i:.by:119theea,*duC.atiori'

SAT

,

-.RoEher s .e ucation

1)* :11.411.:,"chcipl. ..
1972`

1#0-J,thool graduate
-1969

07.;"

1.eas, .thah
1460: ..
1972r

%.9k 'Reading,
stratum

127 ,34;6
367 49.3

: \ 1.90'., .. .. : .... ' 383

igh- schnol graduate
. - ..

tl,

--- know;, blank
1966- . .. ..
1972 . ..
Total
1960 '
1972

itnousands

.............

32-'1

65 9.5
140 19.6

13.1
45 12.5

326 17.5
935 31.0

'00;lerb.4r

,tnhork .Mean' ',S.:1). 'Mean

14.-$' 49,. '107 4' 51:3 112
41.3 13-.2 485' 0,- 108'' 517 ILI

14,.1; = 465 105, ,494 107
1:2.3 -Of_ 477 i08,

22.2 13.5 443 ;103, 474 1.08

15.7 11.4 '421/ 10i 456' 106-

13.9 476 112. 484 109_

s '9.4 385 \ 104 404 1-12

a

100.0 14.2 474 108' 496 "1:16

400.0 12:4 453- 108 485 113

:72



For father'' occupation (see Table 26), there seems to
dfference.among the three 'major graups-on:theverbalections-of the
S4,-bUt'stUdenta-r4hose latheta held white collar ,positions show a
SiightlyAgreaterdecline. Studehts. in -the-DOnl,t knoW; blank" category
'ShOW4,,deCidedlY dieater thah-AVerage-deOline on_ both tests. For
Mothers_OCCutstipn (see Table27);1Students Whoaemothets.Wereengagett
.ih10.f0feasionaloi-mahagerial occuPations or who were homemakers showed
a Slightly-greater-scare decline than students whose - mothers were eh-
gaged- ih7White collar`" or blue collar occupations,: again-ohboth tests.

A41161:101:* 4ffer\ensea on the verbal -sectionsof the .SAT are reduced
-,whehthe:NL§ means are adjusted for scale. drift, theTatter#reMaing the-

The 'Interpretation of the result for hoMeMakers complicated :by
the .44- 'that,. in the-TALOT,questiOnnaire,,StudOnts.Wele told, not to
Checit'"40haeWife4 if their mother had worked for-pay in:the last three

;.Yeats7,1414ie*S imposed-no, such-reatriction.:

FAMilytonfiguratioh- Imgeneral,,mpst.of-oUr observations in regarcl
to'the':'familiea-of all college ntranta are applicable to,studepts.Who.
took. the SAT. As shown in Table 2S, in 1960 a higher- proportion of

.the "higher ability, configurations toOk-the SAT, and similarly, bu, to a
leaser extent, in 1972. In other words, .family configuration-bedat3e; in
10,2', a less important deteriinantof taking theSAT, although-we still

somewhat' smaller propOrtiOn of students fromlargelaMilles
- ddin&s6,.

TOrthe TALENT subjects, the mean reading scores of the Various
,strata of students who topk the SAT follow the patterh'predicted by the
confluence model in` three (1) within iamilies the first-born
childrenhave Scores equal to or higher .than the scores of later born.
children; (2) only children have a-mean-that is less than the Mean for
the first born in families of four; AM (3) the lowest man- is the mean
for all children-1# families of six or-pore. The separation of the
various configurations is; however, substantially less than it is for
the high school Senior population. This suggests that self-election
'Strogl.y attenuated the effect of family oonfiguratioh. In any case,
the,effecis'in question are small, for agaih we-find that within each
stratum the mean reading scores decfeased-by an amount that in most
Cases approxiMates the overall decline. .

The:SAT-verbal means exhibit patterns similar to the reading. score
mewls. For'both TALENT and .NLS, those who are only children, have lower
SAT means (both verbal and mathematical) than the first born, of families
of two; three, and four and, by and large, the subjects in larger
families have lower scores. There are many exceptions to the expected
patterns, however, possibly because of sampling error. ,(Inone-case the
-Mean is ba-ed on only 56 actual cases.) Furthermore, we find the same
.attenuation of the effect that seems to exist for the readihg score; the
Aiean.Afor the various configurations simply do,not display the same
Spread as those found for the reading scores of the high school popula-

,.

tion,

In order to estinvte the magnitude of the effect of the change in
family configuration from 1960 to 1972,"we asked what the'1972 mean
SAT- verbal score would have been if nothing changed from1960 to.1972
except for the composition of the SAT cohort. The weighting of each

A
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,,p:tud-orito:',Whp,'Tgok the Fattier124,.060itiation-

Tatheez, occupation

O

SAL ta1::era._

4 1e. SAT- verbal- UT-i.- :=mathematical.
of % of Reading '2:2, ... ....

.

.. .

. ..,
stratum ,cohort ,mean -Mean 's:: Eean .8 .ii...,...._ ...,.

Yip eas ge

11'97:: ,4 4
. ,

mite- feeiliar '
1966-4. .' -. . . ..

, .,. ,

1.972: ,, . ..: . .. ,

t1ne:cc:414r
"j§6o- e-, l !
1972, ., r . . . . .

. I

Don't ;know;, 'blank'
1960 , . . .. .
/972 , , . e 0 4.
Tqt al
1960 4 fr .

1 ? .1972_ ; . , .

*In thrtisands

ti

...

-
.

'

.

..

.

....,,

-..

4,

.

..-,

-

4-

,

i

.

60''

4

..

4 ,0

.

-
.. a

.4
4t

I

....

.

.

361

70
170

.94
310

'45
94

326"-

935

497 107 .514- 1-1.11

49..3- - 13..3 '482' ; 107' 5,16 109-
eve e

27.1 4.8 14.4
39.0 20.2 12.4

-9,4 .33.4 13-.6
-25.6 :-, .36;9 42;0

. r

47G 104 493 169
106' 481 110

.

449' 106 485 108
07 i ,§9 : -472 167

1

i

, 14.2 13...8 472 ..i ./111 480' 1,09
14-.8: -,. -10-.0- ---- -391--/--106-- '. .409-106

4*: e

,4p.o al.o.!...7.5
31-.0

- 100.0
100.0-

44.2
12'.4

,

474
453

..
108
108'

4

485 113:



Table, =Students Who Took' the SAT'-Groulied--ty..MOthert-:s 'OcCUpation

o

:Mother Ts occupation

:Professional,, managerial
! *** *0i: ,1

' collar
.1860 . . , - ,
'102'

%Blue: collar
1960 -

::. 1872
.. .

Olimeinakef
1860 ; :
a.9.i21. 9 7 2 . . . . . , .

Don't :know.; 'blank
. 1960 .... . . .
:1872 . . , . .

Total
1960 .....
1972

*/tithousands

r.

.SAT takers:
.

SAT-verbal :SAT-matheMattcal
Of 7$:- PeasWig . _. .,,

stratum cohort mean- - 'Mean .S.D. Mean

** ,38 27-.67 13.1 ' 503; 111 -516 107
132 15.17 13-.1 : 485, 111 510 111

a *. 4re 20.-7 14,4 476 06- 498 114
201 38.2 23,9 1.2-.8 464 99 498 : 107

i P-..9'7 11,.0 13.5 444 "106, . 471 106
. 79 76..2' 0..4 11: Z 436. 166 478 109

,,

161 17.9 55.2 14.2" 473 1'97 499 111.. .. I., . 429 31.4 51.0 12.5. 455 107 488 113,

. . . . 35
94

. . . . -326 17.5 100.0 14.2 474 108' 496, 110
936 31.0 100.0 12.4 453 108 485 113

.
stip'

13.5 '13.9 471' -109 ----432; 105
17:6 10,.0 . 394 1,07 417 106

1.

4

6 g



Table .28-.; Students *0 Took the SAT ,Grouped, by Family Configuration-

/'; , .

.

---SATtakers

7

. of -%.6f Reading,
N* stratum .cohort mean's-

:---ly' On Child- .. .

1960. -.,,, .. .. . %., .... . .
a, . -. .., -34, 226.6` 11.'7' 14,.2 ,,,

,''', 1972' ., ..- . .. . . .. . .43 44.1 5.0: '129

Ofai.of two
1960 ,

, '4 21.9.-
1

22.6 _14.5

1912 93 42.0 10:-;8"-: 12:8-

SecOnd of two
1960 . ....... 36, .2-3.1' 12.3 14:3
1972 109 4115 12.7 12.5

First of three,
1969. 36 21.5 12.3 14.7 .

1972 t 84 39:2 '9.8 ,^12.9

Second of three
1960
1972 a

21 18.8 7.1 14.2

39' 37.8 10.3 12.5

Third of three
1960 13 17.4 4.6 i4.3
1972 71 34.7. 8.2 12.1

First of four .
..

1960. 19 -20.3 6.6 , 14.4

1972. 43 32.8 5.0 12.7

SAT7yerbal SATImithematiOaL.,

Mean, Mean S:D.

471

-463

476

', 467'

109

111

106

105

489
487

'':, 497

491

113

111

113-

111

f.4

4. 1,

478 108 500 112

4.57' 162- 485 1-1.5._

478 110 501 -116 -

468 111 497 109

466 101 503 107

457 111 494 113

479 111 504 109

448 106 478 111

o -

49121 106 5l1 111

466 11,2 _497/ 114

7 . . ." (ContinuedX
..... a . A



Table -28-

SOCO4-of four

. * *

1972 . . . - -

Third' cat four.
1960

.1972

.1;61.2r0 ipf four

1960

.1

v

%'of %of -Reading

N* 'striatum -cObort,.mean

SAT-verbal

Mean S.D.

. .

SAT-matheniaiiCal-,

Mean

1972 . " 0 * * : ...
First of five

1960 . . ti

.1972.

.
, 11' ,15.7 1.8' 13.9 461 _105 583 -120.

. 43' 30-.1 5.1 12.4 1451 107 -495 110

f- .4.'i

7 14.8
.

2'.4: 14.4 474 98'
I

,494 92 1

49 '32-.6 5.7 ..127 460 100' 3491 112 ;'..
i

:0 A

5 1

.

3.3 1.8 14.2 470 107 488 89.

. . 25 26.1 2.9 12.7 .476 -112 506 125

.. ,

..)

7 15.3- 2.5 14.3 483 114 517 120

19. 27.2 2.3 11.9 . 444 103 508 107
... _

. -

Second of Wm-
.

:19,72. 7. .

Third%of five'

'1960

102

Fourth"csi five

1960 . : . .

1972

.
.5 .13.

22 29.9

1.6 14.3 -459 112 493 99.

2.5 12:3 __1- ,446 188 490 108

3 11.2 1.1 476 1122 496 92

.2; 25.9 2.5; -12.1- 443 102. 492 11J2

TA.

2 7.3 0.6 13.7 450 , 92 4,15 , 95

14 24.9 1.6 12.3 , .043 98 482 108

.

G6-



':Table 28 (tontin4d)

3

67

SAT .takers

SAT-verbal SAT-matheinatical
% 'pf % of Reading .

N* stratum 'cohot, mean. Meail Mean S.D.

Firth of 'fi've . .

.

--'

1960 2 10.0 , 0.8 13.8 456 92 483 89 ,
'1972 . .. . : . J. ..... J. . . . 11 28.8 1.3 13.3 464 96 482 117

g .

Six or more children
4960 , . : . , . , -24 7-.8 8.3 'P2.8 453 16 478 112
1972 121 21.3 1421 .

o

12.1: 437 4.08 476 142

Np data
1960 35 13.5 0.0 14.2 480 108 487 105
1972 79 21.1 0.0. 10.9' 428 109 447- 114

Total
1960 '326 . 17.5 100.0 14.2 474 _108 . 496 110
1972_ 935 31.6 ' 100,0 12.4 453 108 485 113

,

*In thousands g
0

a

O

a
c.

68



Students Who Took, .the SAT,.,GroupedNbi High School Curt-Imp:ma_

"Righ-:%ehool curriculur4'.

No response
1960 ..... . ..
1972-

qgneral
. 1960' .. .. .

1972

"
Academic
1960'

.

1972

.. .. .... I .

Total
1960 326
1971 936

SATc.,talcers

1'9
1-10 11.5

24. 16.0

*In' thousands

!' iy

SAT - verbal SAT-matherpatiaal
% of, %.of -Reading

Nu stratum cohort -mean dean 'S.D' ;. Mean S.D.

267
r

37.3 88.3 14.5 480 106 504 109
783 *56.8

Pr

83.7 12.8 466 105 498 .110-

\ , "......._

17 2.7 ' 5.5 11.5 4r0 '105 428 98
43 6.3" 4.6 9.3 '359, 82 379 89

17.5 100%0
31.0 100.0

0 ,

-
11 .9

7

423 109 442 106
397 97 434 104

14.5 495 109 497 '108'

14.2 ' 474 108 406 140.
12.4 453 108 485 .113



mean by the 1972 11%_ot cohort" prOchiced a new overall mean of 474'.
This is. the best estimate of the change iniSAT-:Verbal scores that'would
have occurred 'if the mean scores within groups had remained the same but
the.distribution of SAT candidates with respect to -family cOnfiguration-

_,t,Yks had changed (aa'theAflid). The estimated mean is 2 scale points
less than the'1,960 overall mean of 474. Thus, this particular st'atisti-
cal,technique suggests that changes in family configuration contributed
on jnall amount to the decline in SAT-verbal scores from 1960 to
19721.- * - ft. .4

Hign:chool Curriculum. Although the percentages of students in
different curriculums who went on to college remained,unusually stable
from 1960 to -1974, the percentages. who took the SAT consistently 41-
&teased (See-Table 29).. The percentage of-general students taking the
'SAT' increased Markedly, from 5 Percent to 12percent, as did the-per-

1

tentage of vocational- technical students, from 3 percent to 6 percent.
When the changes in-the total numbers enrolled in the various curricd-
lus are "considered,,- we find that the composition of students who took
the SAT changed from 6 percept to- 12 percent forgeneral stddent,s, from_
88,percent to 84-percent tor college preparatory students, with almost
"no change far vocational - technical students.,

e,

When students.are grouped by curriculum, the academic group showed a
noticeably smaller scare decline than students in vocational-technical
curriculum's among students who took the SAT, both on that test and on
the'reading test.

Expected Coile'ge Major. As with high school curriculum, the increase
in the-percentage-Of each college major group taking the AT--increased,
much. more than the percentage entering college (see Table 30)., the

dramatic increase _was in the case of -the students who expected to
major in "Other matching fields" (for example, business, education, and
nursing), The humber of such students increased from 98,000 to 319,000,
-or from 22 percent to 47 percent of the cohort. The'other subgroups.
increased also but not to the same degree. When changed in -the nunber
ineaoh subgroup are considered, we find the following substantial
Changed in the composition of students taking the oAT: (1) an increase
of 10 percent in the students planning to major in social sciences-and
the humanities, (2) a decrease of 11 percent in ergApeering majors, and
(3) an increase of 8 percent in other .major!*. .4kv

Prospective science and mathethatics majors -showed a slight gain in
SAT-verbal scores and a'reiatively small lass in:reading scores.
Students whose major field.was classified in "Other matching fields"
showed relatively small losses in SAT-veroal and reefing scores.

College_Attcndance. A question of considerable interest concerns
'changing patternsof college attendance among test fakers. Table 31
in'dicatesa substantial change. In 1960, 77 percentof students who
took the, SAT attended four-year colleges; in 1972, the percentage was
only 60-percent. Part of this-difference is attributable to the in-
crease in two-year college attendance, which increased from 6 percent
lof the students who took the SAT to 15 percent. Rather surprisinglY;
the percentage will) were not attending college increased from 8 percent
to 16 percent. Because the four-year college group was substanCially
higher.ln test performance than the groups that increased in their
proportion of the population (about 67 scaled score points higher in
1960 and about 70 points higher in 1972 on the verbal sections of the

71
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tabie730*. --Students:-Who Took the SAT Grouped' by College-Najcir .Choice

-

Expected college major

Science, nmthematics
I

.

SAT takers

,% of, Reading
N* stratum cphort mean

'a,

1960
.

,

1972 -

Social sciences, humanities
; -1960

1972 .......... . . .

Engineering
1960
1972

60 ,

137

64

245

46

40

37.3
64.-9

36.9
54:0

33.4
52.Z

20.8
17.9.

.

220
32,0

" 16.0

5.3

14,9

'43.9
1

4 -

15.1
. 13.3

14.8:
13.1-

499

'503

3th ..-106----4n
486..

485

470-

109 544

106, ". -560
.

105,i, 496

100 i 56
.118 558

113
106

...WI_
106.

99

108 .

Other matching fields r

ow 98 21.5 34.3 13.3' 437 101 450 96

197Z 319 47.2 41.8 ,12.0 436 96 471 00

Nonmataing fields
f

1960 18' 14.8 6.3 13.:3 438 98 464 '94

1.972 . . . . 23 29.4 ....3.0 11.2 424 ,8i, 487 104

No College plans blank
1960 ,

40 4.9 13.7 474 110 '479 105.

1972 . . . .
172 11,3 10.6 '19§ 102 420 106.

.

Total
__

1960 326 1-7.5 100.0- .14.2 474 108 496 110

1972 936 31.0 -100,0 12,4 *53 108 485 113

thousands
, 73
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Table 31, Stildellts, Who Took the, SAT roupe \3,S, -College Attendance

61Idge attendance

'FOu.&leat olle$e, IpIi-tinie student
19ttY
19:72 .. ..... ..

not full=time,student
. . _ :--

1972.

, -

VOCationa.1 6 other schoOl,
/ .10p .: .. : .. . ... .. , ., ,c......,.. .. ,
i 979 7
i

\"Not -fin -school**,

't '. '1960

972

UnclasSiflea
1960:7'
1972 -

Total
,1960
1972

*In thousands

**Includeq part-time college students

'SAT taker
4

N*.

% ot
stratum

%.

cohort
(Reading
meati

SAT -ieih__ il
, W-thematical

Mean S.D'. Mean S.D.

.197
539, .64:',5

15
4134.

22
74

1 8

40

326'' '17.5
936{

44.2

18'.0
35.5

10,4
22.5

11.490.9

31.0

- .

.., I
37.1
60.2.

1

6..01
15.0.1-

,8..6

;

16:5

100.0

100.0

14.9
13.'2

12.9
11.,1

13.5
11.2

13,0_,
11-;'3

13,2
11.1

14.2,
12.4

495
.483

-426.
41'1

430
412

434
412

651,

425

474
453 4

rget
106

.

92
, 88

104

96

99
101

113
109

108.
108

516'
520

443
438

464
415

;

457
414 7

474
460

496
485 .

1198.
10EV

190'
95

106
103

103

108

121

10
113, ,

C

$



:-..-SAt) these results desdribe apopulatibirchangethat noes contribute
sppretiirblYtb-the decline :in SAT scores-.

SUMMARY"

, In gener41, weobserve a great increase in the.ptoportion-of high
sChOol seniors who take the-SAT; as a result-of the more rapid gioWth
in the'SAT.candidate voluRe from 1960 tn1972than the growth in the
nUmber Of high school graduates. OfA ireater nterest. are the results-

involving changes in the composition of the SAT population btoughtsbout
by the increases and.decreases reported above. When shifts in the' f

number of students in-each subgroup are considered, we find the 'follow-
inglthangeSin the SAT population:

1: A: marked, increase in the proportion of'women -candidate's

'2. A small increase '0 petcena in the proportion of "general"
students and an equal decrease in-the proportion of college prepara-
tory.=students

3. An increase in the propottion of students from larger families
A. Increases. in the proporilori of students planning to major in the

social Sciences-aridhumanities and-certain undagaduate career pro-',
grams (for example,. busineS, education, and nursirg) and a decrease in
-engineering, niajots----4----'=-''-.__ 4

4

5. A substantial" decr4se in-the proportion of SAT takers_wh.9,..-___
Attended fbut-year colleges ,

. ,

Ofi both,tests,.almost every subgrouf of students who took :the SAT
..t

showed-some decline in scores. Among the groups that shoWed a sli,,st
increase or a relatively small deLline were students younger than 011,
years, students- whose parents had education beyond high School, students
who expected tomajot in s ience or mathematics in college, or.in.some

-\,field other than liberal ats.and.engineering, students whose mother'
"ware employed in white toll or 131.ue collar occupations, ancstudents'
.Who entered fourryear colleges. Almost Without exception, the decline

: in scores for 'these gyoup. was more than half as large as the average
'.decline. One change-appears to have-made an appreciable contribution'
to'the SAT score-decliA: a substantial:decreaSe.in the proportion of

', candidates who enter franr-year colleges.
.
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_APPENDIX iA. EQUATING THE kOJECT TALENT

*).7411D'ItATIONAL-LONGITUDDIALSIUDYREADINGlicSTS-

is

Intfoddction

I

c> .

)

A careful survey of the extensive battery of tests used
.

in Project
TALENTTALENT in,1960 and the tests useu in the.NLS survey in 1972
that the tests 9f reading comprehension and the pfthematicil tedi's were
'suf4giently similar to warrant...formal study of thei equiValence
:(Schru..2r and. Hilton,- 1975, pp. 68=76)- Wh6n the .available evidence on
the tests, was reviewed in the light of _:the present study, design,

,. .

ever, the probability that the two met4matical tests could be prope-ly
requatediseemei to us"not highenqugh to warrant their inclusion: Ac4rd-
ingly, we focused our attention on t4e readins tests.

-... , .

Equating Design
4 8 w e ". t- .

The equating design Was based on Angoff's Design II (Angoff, 1911, pp.
573=576). 4 this design, the two tests to be equated are administered
so that oherando5 half of the equating sample takes_ the tests in one
order,and-the other random half tal :them in the reverse order.",'

Each participating school was asked to test only One class (prefera-
,bly an English clasA,coniPosed mainly of seniors) and to administer the
two tests atdifferent class sessions. The order in_ whigh the tests
were tebe administered was ..puLlfied in the instructions sent to each

. . --- .

school. . .- 4

' Sample.Design

Eor-public,schdols in the 50 states and the District of Columb.th, stra-

tificdtion was based on (1) geog'raphical region and (2) whether or not
'thE school was lOcated iti a Standard Metropolitan Statistical Area
XSMSA), All .private schools-were,included in a singie stratum.

Enrollment data for public higH school students (grades 9-12) for
SMSA's and non-SMSAs by state were obtained frozreports of the 1970
census (U.S. Bureau of Cengus, 1972). In mIN, 11, strata approxi

mately equal in high school enrollment were developed, as follows:

'

>.

Approximate enrollment
StratuW (in' thousands) .

..

i
.

Mdtropolitan public 'schools:
.

-,.

New England, New.York. , 1,352' , .

Other North AtJantic. , ... . . . . 1,125 "--: '

Indiana, Ohio, Michigan . . -. % . . . . :'.'1f201 -
....,

.

Other Great Lakes and Plains 1,178

Southeast -I 1. . . ;339
%

:--

California ' - 1,929,

Other West and Southest .
J
. 1,250 .

<Continued)
. .
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Approximate_ -enrollment
(in thousands);

iRonmettOriolitan-pliblicsChodls:
"North Atlattic, East,North Central 1,438
Southeast .... . , . ., . ., . .'. ...... 4 1,492

.

.._1WeSt North Central, tess,'Southwest,_,_, , .. 1,461

_ sit

rivate schools
I ,

411 regions., . . . . . . . 1 , 4 1 1 '. 1,411'

,.. .

Because the.scheduiefot the study did not 'permit replaceMent of
school:, unable ox unwilling to participate, we invited 1-76 schools,(16
'from each stratum) tovadffii4ster the tests. Assuming that about haIZ..
imuld'particSpate, we expectecro obtain data for about 88' Schools for
our actual eo? dating.

The_College Board/ETS Seciandary School Master' File, which includessf > ,
more. than 25,000 schools, constituted our. basic list for school selec-

e / V.
tion. T2 master,filei reviewed monthly, .ncludes public, independent,,
and paro, Jai. schools, and is as compreEensive as p3ssible. From, this

Gist weiselected.a random sample of 1,000 schools and asagned a random,
,,& sequen9e number to each of theM. lita needed. fox assigning schools to

strata and to confirm-that the school had a.twelfth grade'were obtained,
from various sources,, particularly theSMSA list in the. k972 County'ana-

--/
_City Data,iook (U.S. Bureau of the Census, 1972) and che five voluMeg.'

% .of the directory of secondary schools, 1968-69 (National Center for '

EdIscaLonstatistics,1970). within each sch stratum, we elected the 16,,

sthools .haviug tht lowest sequence numbers. Two 4;chools iuvited.Eo

. participate in the 1974 PSATMSOT Norms Study were repla.t.: by sqho 1S
in the some stratum having the next.following.sequence-.9mbers. Alt
zether, x./'e invited a.totar'of 176 schools to participates (Because
.

Co
,._

an error in assigning schpols tstrata, one of t4e. 176 schools shot
halfe.been replaced by 'a 4ifferent schcol. .flowever, the error was 0

. . .

covered too late to flermit inviting a replacement school. The echo
that should not have been invited did not participate.)

. .

.

. -

.

.__.:4 . .

Test oAdministrotin 1 - ,

s

..-
..

. .

ecause the study was initiated relatively late in the year,a_....._

We maileii.invitationctc; participate on March 29 and asic'ecr the sChools

to test in late April or early May. All but one of the schools that did

-/-,-----.." not reply were reached by telepliSne, and a tot
,..

al of '91 schools adminis-

. tered Ehe'tests. : - .
o

,We.reproduced the tests from copies of the tests,printed for the
_ 4

original survey. Insofar as possible, we left the directions. to the
. /

students unchanged, but. we, special directions for each order
of testing, to minimize the risk that they Would be given .f.n the wrong

,

order. We desigrated the TALENT
.

tost.Form 1 and the NLS test Form 2 in

schools that weee'to give TALENT first. For schools giving NLS first,
we designated the NLS test Form A and the TALENT test Form B. We

.. allowed'schools to give makeup tests to absentees but did not use the

- .*scbres for these students in. the equating,
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':EaClh'schoorwas giyeha set of guidelines designed to provi41*. an
'objective -basis far selecting the class to be tested- guidelines based
on firSt letter of the last name 'of the teacher and on the time the
clan me We did'not collect data on how precisely the schools'
follOWed .guidelines-.

Following the testing, We,reviewed supervisors' reports and answer
s

sheets, One schbol reported a serious iiiistimihg and 18 excluded' from
the equating sample; Two schools had reversed theyarder of aaminis-
tratioii;. their data were analyzed .on the basis of the order in which

-the tests-were adt,ila' :ven. We excluded a number of students whose
testing dateindicated they had been given,makeup,- ests.

.
y.

guating Sample

Our .equating sample included only students, who had taken boa tests and
who repotted-that they were in the twelfth grade. We excluded from the
study tWascilools that had no usable data for twelfth-grade students.

:fable Al shows-,the distribUtion of schools and studerts'by strata and
MY testing orders. Iu the final equating sample, there were 47 schools
that adMinisteied TALENT,first and 41. that administered NLS first. In
,Part, this difference in the number of schools for, the two testing

Table Al. Distribution of Participating Schools aid Students by
Stratum and Testing Order

Stratum

TALENT-
NLS
No,-of

schools

Sequence
Na- of
studentsa

Metropolitan public schools:

NLS-
TALENF Sequence
No. of No. of
schools students

New England,' New York . ) . . 6 94 (9) 4 75.

Other North Atlantic. - . . . 4 86 (2) 4 84 (5)

'Indiana,, Ohio; Michigan . . . 5 73 (1) :5 8f (6)

Other Great Lakes and Plains. 3 49 (2) 3 51
Southeast '3 43 (3) 4 ) 51 (1)

California a
5 97 (1) .,3 59 (3)

Other, best and tSouthwipt. . . 2 .33 - 4 89 (1)

Nanmetropolitan public iehools:
North Atlantic,

East North Central . . 7
:

0 139 5 98 (1)

Southeast , 4 75 (1) 3 65* (2)

West North Central,
West, Southwest 4 141 (6) 2 34 (4)

'Private schools:
All regions .... . 4' 94 (3) 4 96 (1)

Total 4 47 924 (28) 41 785 (2?)

a. Numbers in parentheses indicate the number of students excluded on
the basis of rablist regression analysis, from the final equating sample.
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Orders arose because testing orders ware assigned alternately within
stratansinga randoth start,.:after each.school agreecito participate.,

`,49 it turned out, each of the four strata_that,had an-odd,numbeeof
,.participants was assigned theJALENT-NLS sentience.,

lach.achoel w-s assigned a predetermined weight, so that the weighted
samOie would have the.foiloWi4g charaqeristics.:

The sum of the weighted frequepcies for each, stratum would be pro -
portional to the number of students,in that stratum in grades 9-12 in
the 1970 census -data.

!2.'Within each stratum, the sum of the weighted frequencies would be
for.each school.

'Weights were determined separately for each testing order.

.

Characteristics of the Equating :Sample -

As patt of the data collection for the equating study, we asked each
Student to complete a i0 -item primerily, to provide up
with a means of comparilng Liu_ characteristics of our equating sample
with those of Project TALE\N7 and NLS. From 93Aercent to ruo qercent of
the twelfth-grade students in.the s,ImpleCompeted the questiminaire
depending upon the.item. Table -A2 shows the percentage of the sa.nple
that responded to each item and also, when comparable data existeu, the
distribution of percentages for three other samples:

1 The 1960 TALENT sample of twelfth graders, as reported in, the
American High School Student (Flanagan et'al., 1964)

2. The 1970 TALENT Sample Resurvey (Flanagan and Jung, 1971)
3. Ihe'Base-Year Survey of the National Longitudinal Study of the

High School class of 1972, As reported in Hilton et al., 197.3
These results are discussed in t4 following paragrAphs.

First, the 100 percent figure for the twelfth-grade students in the
equating sample merely reflects the fact that for equating and for these,
comparisons all students below grade 12 were excluded from the sample.
The appreciably smaller proportion of males.in the equating sample

probably resulted,.from the instruction to the schools to select the
participating classrooms from those'taught by "teachers of twelfth-grade
English (or closely related subjedts like communications or journalism)."
We assume that a.pomewhat smaller proportion *f men than women are en-
rolled in senior English courses.. Vast), although schools were pe'mitted
to conduct makeup test administrations fur students who were absent on
either or both testing (Joys, results from these optional administrations
were not included in the analyses. More boys than girls may have been

assent.
The third item (question 23) in4icates:that the equating sample con-

tained a disproportionately large number of academic ar college prepara-
tory.students. Tha,.again, probably-resulted from selecting the sample
classrooms from English classes. Although most seniors take one subject
taught by the English department, the probability of a student's taking
,more than one such subjectis no doubt highei for students. n academic

ot college preparatory prograiis. Even if one assumes tendency for
,students4to overstate their standing, question 24 suggests that the
sample students tended to be*above average. Fourteen perZent reported

they were in the top 5 percent of their class, and only 3 percent

acknowledged they werein the low quarter:
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'Table A2. Percentagc.s for Equating Study Questionnaire Responses
en.d' CorripariSens with Project TALENT and NLS Survey Tesu14s

41

TALENT. TALENT NLS Equating
1:41960a 1970 1972C sampled

21. What: grade are you now in?.

(4 12
-(B) 11
-(C)-ib or lower I.

100.0

100;0

100.0

1, \
. . w100.0 100.0 loo.o Jo

1 \ .22. What -ins your sex? 4

(A) Male 49.3 47.7 49.7 43.6
(B) Female, . . . . 50.7 52.3 50.4' 55.9
CMdtted.

21. Which pf%the follbwing best
deaL..ihes your present

.5

loo :o 100.0 100.1 100;0 '

iligh'school program?
,(0*Generai. 20.6 25.9 30.6 32.2
-(B) Academic or,' 0

,.college preparatory 38.4 44.3 45:9 54.3
(C) Commeria,1 or business

.(including distributive
education), vocational or
'technical (including
ealpfoccupations

and home economics
.1

'occupaticns), 'agriculture

different
a program very

different from above . . . . 32.9 29.9 23.5° 13.0
Omitted or no data .8.1 '

. .6

100.0 100.1 100.0 100.1

24,'How would yoU compare y
. academic achievement., s-

;measured by grades or/rank;

With that of the othet students
Jai your high schooclass?
(A) Top 5%
-(B) Top quarter but not top
(C) Second quarter ,(from the

q.7

No 14.1

comp- 34.5 .

arable
top) ' . items 35.9

(D) Third quarter (from'the top) 10.8
(E) Low quarter 3.1
Omitted

.
'J, 1.6

'----.....

,83
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% I \

TALENT' TALENT_ -NIBS ';8quating
196.00: 'MO 1972c sampled

. .

25.- Vlach of-the following best
-describes your:pia:is or
next Year?
(A) Get a. full- -time job or

join the, military '

,

service. . . : . ' . . 29.2 18:1
.(B) Attend,a,47year..college. . 42,0e 33.6 49.3
(C) .Attend a 2-year college, . 10.0 16.3. 19.9
(1;)_ Bet-came:a full-time

homemaker 2.8 .9
(E),Other 18.2 -ILO
Omitted .7

400.1 99.9
26. Did you take the College

Board Scholastic Aptitude
Test?
(A) Yes

'(B) Na
:Omitted

"/7, Did.you take the American
College Test (ACT)?
(A) Yes

(B) NO a

Omitted
I

28, How many-books have you read
(not including those required
for school) in the' past 12
months? don't count magazines
or 'comit books.

;Os

(A) None, ....
SO 1:5
(C) 6-10 A

(D) 11-15. . , .......
(E) 16 ormore '..'

Omitted' ,
s

. ,' .

.

.

t . .

11.7

40.4
19.6

10.2
18.2

9.6

39.6'

22.4

11.5

16.9.

29.8 41,2 ,

70.2 54.1

1 0.0 100.0

19\ 8

804
\

loo.o\

42.3';
56.8

.9

100.0

8.5
42.6

23.5
10.4

14.4
.6,

...
-

100 1 100.0 100.0,
29.0Did your father attend college? .

(A) Yes 19.1- 40.0,
-(B) No 69.5 58.7
Omitted 1.3

.
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Table,A2. '(Continued)

%
TALENT TALENT NLS- Equating
1960a . L970b 1972c 'sampled

"30. Did your mother attend college?
(A) Yes 15.0g 21.9 32.1
(E) No 78.1 66.9
Omitted 1.0

100.0 100.0-.

a. Both TALENT samples-are weighted.
b. From Flanagan and sung (1971).
c. Weighted by means 'of basc7Year weights vor_students

completing -the student questionnaire.
,a. Weighted.in accordance with sample design,
e. From item 302 of the TALENT student questionnaire. the resp-8ner.

were.not relevant:
f. Front item 218 of the TALENT student questionnaire. Other rE..ponsao

were not relevant.
g. From Item 219 of the,rALENT student questionnaire. ether responses

were not relevant. -'

As one might expect from the relatively high' proportion of sample
subjects in the college prepar aory program, the proportion who re-'
ported that they planned co attend college exceeds by about 20 percent
the proportion of NLS subjw.ts uho planned to attend oPilege, and again,
as would be expected; a higler px.op6rtion of the sample subjects took
either the SAT or ACT. .

Regarding the number of books',that the sample subjects had read in
the past 1? months (question 28), the distribution of frequevies. is
remarkably similar to that in the 1960 and 1970 TALENT samples. Why
these results should be so invariant is not cleat.

Lastly, approximately 10.percent more of the stue,ent,i reported that
'their fathers attended college than did the Ileudonts In, th NLS sample
and, similarly, for college attendance by mothers.

Anotaer relevant descriptor is the'performuncj of the eauattng sample
on tue two reading tests in question. The equating sample was clearly
superior. The students who triokALS first had a mean of 11.71 and a
standard deviation of 4.80, eompdred with a mean of 9.65 and a standard
deviation of 5.05 fol. the 1972 ULSsample 011:ton at al., 1973).
Similarly, the students in the equating. sample wh tonk TALENT first had 4

a mean of 34.5 and a standard deriation of 9.9* compared with a mean of
3-.3-and a standard deviation of 10.1 f4 the twelfth-grAde sample of
TALENT students (Flanagan et al., 1964). Thus, it appears that the
equating sample subjects are an above average group of students in.
ability, educational aspirations, and socipecommic background.
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Equating'Method

Essentially, the equating method used called tor equipercentile lquat-
ing of TALENT and NLS scores for each testing order separately t,nd for
'averaging ,tie results. It'wasdecided to _express TALENT scores on the
NLS scale i.1 this study, so that for each TALENT raw score the average
of the tWo MS equivalent scores defined the line or relation. This
method. of equating was found to be effective in the Anchor TeSt Study
-(Bianchiliiand Loret, 1972). -

The ,prograM used for the eluipercentile equatirig is based'onlinear
interpolation, using the Midpercendle for each raw score on-each test
asthabasis for interpolating. Results are calculated to one decimal
place. A special problem in the present .ady arose because NLS scores
were calculated by the conventional formula for correctinefor chance
success. After some exploration of ways to deal with this problem, it

.

was decided to use the alternative scoring formula: rights plut one -
fifth- omits, and round the result to the nearest integer. After the
_equating had been completed, each tiLS score was transformed tothc.
corresponding score for conventional formula scoring. .For a 20-item
test composed of 5-cho__e items, scores on the alternative scale can be'/
expressed on the conventional scale by multiplying the score by 1.25and,and subtracting 5., For example, a student who had 11 questions right,
4 wrong. and 5 omitted would receive a score of 12 on the "rights plus
1/5 Omits" scale and a score of 10'on the "rights, mina's; 1/4 wrong"
scale, ,

41
. /

//.

One other point about the equating process deserves mention. As it
turned out, data were insufficient to determine the equating line for
the lowest TALENT raw scores, It was decided to define the scale .txt
this range by a linear _xtrapolation based cn the .NLS equivalent 746res..,:

for the sOen lowest sccres for which equivalent scores could be calcu'..',
_.

lated. i
,

41 q

1

Equating of Attenuated Scores

Any attemi,. to equate scores on two tests must take into account the
extent to hich the tests differ in what they measure, in their relia-
bility, ang,in their difficulty level. When the tests whose scores are
to be equated are designed by the'same authors to measure the same
abilities and when they are matched with respe,L to format and diffi-
culty level, appropriate equating methods are likely to produce inter-
changeable scores. On the.other hand, When the tests differ in :ormat.,
and difficult5, level and are preparedby different authors for some-
what different purposes;-the problem of parallelism is formidable.
.Because the tests differed in difficulty level, it was recognized that
the ,line of relation should be curvilinear. As Angoff (1971, pp. 56;-
568) makes clear,"there are serious logical and statistical problems iiv
equating tests that differ in reliability. There were definite reasons
for loelieving,that the TALENT and NLS reading tests differed in relia-
bility, because the fAIENT test included 48 items ,wtth a 30-minute time
limit and the NLS test included 20 items with a 15-minute time limit.
pata from the equating ample confirmed the expectation that the TALE4T,
scores were substantial y more,reliable. An exploratory study was made
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of the pOSaibp 'use of Lor'clig IteM Characteristic Curve approach to ,

:equating, but ,Incause item data were riot available for the TALENT
saTple, it'waS concluded that an alternative approach would be needed.
It. 4as finagy decided to attenuate the ,TALENT- seores by adding random
normal deviates to the ob4rved scores. Because the equating was done
palely to provide as accurate a compatison as possible between the
AUNT and -NLS scores for the present ptddy, the Lodification of TALENT
scotes'by introducing random error appeared to be an, acce:*.abit. method

Mt balancing out the difference in, test.reliability.
.The.carrelation coefacients,of TALENT scores and oZ NLS scorns with

SAT-verbal scorlp and,-the standard deviationsof TALENT scores fot 643
student4 in the 1976equating sample who had taken the AT were used in
determining tile amount of additional error variance to be included in
the TALENT scores. The 'following equation provided the basis ior

deternining the standard deviation of the random deviates to be added
toTALENT scores: .

.
.

c
Exe2

r01
a20v 2 r

this,..,equation,!'

0,= SAT-verbal
1 = NLS reading
2 =. TALENT reading

a
2
= variance of the random digits

The foregoing e uation a';u..-s that the covariance of the random digits
with SAT-v4rbal'and TALENT scores_equ ls zero. The numerator may be
written ,

r021062.

When the resulting equation is solved for try, the result is:

2
2

r
02

r01

(122

Wbeh observed values fot the sample of 643' students' are Substituted in
this equation, the following equation is obtained:' \

(

2 .78692
..o' = ---2. - 1 (7.2571)

2

r .7357 ,

and

or = 2.75
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Accordingly, 'the -TALENT scores were modified by adding a random normal
deviate 4:a:each. Normal ,deviate S- ,for this,,purpose_ were obtained by
using randOm .notmal adviates, with _a Mean of zero and, a .-stilderd deVia-
tion- Of 1 lifultiplying each, deviate by 2.75, and curtailing .6e distri-

, bUtion'by,limiting the range ,to values between and- +7.. The _modified
TALENT ;scores wereexpregged- as integers by disdarding figures to the
right Of the decimal..Point..

-As part of the ,explorai.ory study of the Item Charaeteristic, Curve
appradh to equating, the combined equating sample was analyied and 50
students; whose performance on the two jests was markedly inconsistent
we removed -by ',means of the so-called-robust regression procedure
(Beaton and Tukey, 1974). The tine], equating used in the main analysis
was -qased -on the reduced sample. Table A3 shows,the NLS. score corre- .
sporld.p.pg pach'modified; TALENT score: It should be noted that 20-.0
is,t.11'e high st and -5.0 is the lowest NLS equtualeat. These limits
correspond to .the highest and lowest gcorp, attain:able on,tbe NLS test,

Inspection of a scatter diagram of .he NLS and TALENT Reading scores
..ker the 50 students who, were dropped from the equating, sample revealed

that .13 earned TALENT scores that were unusually high relative tO their
_ NLS scores- and, that 37 earned -NLS score:, that were unusually high rera-

,*4 tiite -to their TALENT scores. The meaa.and standard deviation of -NLS ;

and .TALENT scores for the two groups and for all 50 stüdswere us,,
follows:

NLS TALEF'

Group Mean 5D .N N
.

TALENT Higher , 3 8 3.1.1. 13 . 36.5. 7.2 13
NLS -Higher. . .. . . . 9 9 3.7 37 15.7 5.9 37
total.... .,: .. . :.. . .. .. .. -: 8.:3 .6.5` 50 -21.1 11.1 50

4

As noted-earlier, the students in the basic equating sample who took
NLS first had a mean of 11.71 on that test and a standard deviation of

.,4.80, and the Jtudents who took TALENT first had a mean of 34.5 on that
test, and a standard deviation, of 9.9. Thus, thcis excluded eases earned ,

mean scores near the total group mean on the te:'t for which their scare
was relatively high., When students were classifY.d on.thc basis of the
ordei in ich they took the teats,.it turned out that 28 of the 924
students who took TALENT first were excluded and 22 of the 788,4tudents
who took NLS first were 'Uiciudeci by the data cleaning analysis.

The effect of modifying the TALENT scores b adding random deviates
can be observed by comparing the SAT-verbal meads for members of the
equating sample who had SAT scores'stratified on the basis of each
TALENT score with correspondl.ng mean 5. for student stratified on the
basis of their NLS score. The strata are defined in terms of talative
standing among high school seniors in the NLS (1972) sample.
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.,Results Of SUO_craCting- SAT-Nerbal Mean Eseed on NLS Stratifies lion.

a 'from SATVertsali-Mean Based on tratification by: -

4tratuh r.

Bigh4t.,:tehEll:,... 4

':8aCerld tenth: `

-Ped,Ona.41,411' -r . :

"eiiiiiD6ifth- . :: -,,*,. . - .

.-.A'oUrth fifth... . ,.

-.,I,O,iest fifth.' ... . .

f

Original '

TALENT
Modified

e 'TALENT score

, - +14, _ 5

4
- l' ,1)

C.

. ,t13 - 8
. -'11 +11'

. - .7 _ 7
-

Because all .members` of the equating sample were 'high school seniors' in.
'19.74,, the queAtion Of 'scale drift in SAT scores 'does- not complicate
_coinparitons. of SAT -. verbal means when students are stratified on-the .two_

. tests, as is true in the -main study., In _preparing, the :table
each- student was 'classified one the basis of ,his or her reading teat
.scores into the aPprOpriate ability -stratiun.,defined i9:72"' high 'school
seniors.. ilentr,SAT-verbal scores -were for ..ach ;subgroup so

. Thrt. the- SAT-verb-al mean or °;Students,i,assiti,ed_ to...a,_.p.articnfar
stratum using` NLS scores was subtracted from the Orr'a4Onding mean- "for

iStudent.classified using 'TAIzENT- scores. -For exaMplci 'students Classi:-
;_fied in. the top stratum. on ,original TALENT scores 'had. an SAT-verbal mean

566, the mean for the corresponding LgOup was 55,2. When modi=
fiect IAtnit, scores were used, the SAT,-verbal mean Was 547. Although`
the pattern. of -.results is obscured by sampling fluctuations, it appears

°, that -When, students- are ,assigned, on the basis of the-,original
scores,. students in the- top, stratum -earn higher SAT-vetbal scdresfhari
stucients assjgned to the :top stratum On the .basis of -NLS scores. -For
the IOWer ability strata, the differcsnce iS- in the Opposite direction .

a _ -and is fairly subStantiai for the third -and-fourth, -fifths.. A sYstema-
tic ;difference is to be expecte& because the original TALENT scores are
more -highly Correlated with SATrverbal scores than are NLS-scores., On
the other hand, there seems to be no ,.`..)eet,vab:ta trend' in. the differences'
when the TALENT stratification. is based on modified scores. These find-,-
ingt support the decision to modiy the. TALENT scor,... to make them more
comparable to NLS scores.

Estimation of Equatihg Error

':'fie method used for,e.41uating the sampling- error of equating is- bAsed,

on the method of balanced repeated replication described by McCarthy,

'(106), and by Kisl1 and Franicel (IVO, 1974). For' this' purpose,
.

-schools, were classified co the basis of stratum and testing order,

making 22 _groups in all, and the number of schools in each group was,

determined, Next, it as necessar to define two sets of subgroups,

,balanced as closely -s possible. it was decided to include all schools
in- the analysis, and to allocate schools to the two SEL$ of subgroups
so that the number of schools in each set would 'be balanced as closely

74.
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Poalble ath respect to group, ,StratuM,,and testing or der. When
l'therailodation:TrOdeas was completed, eadh set included 44 schools, and
'-thg-uMber of-schools assigned, to one-set did not exceed the number of

'- schools' asSigned.td the.othersetby more than one' for any of the 22'
grOups,-, fOr'anyof the'll strata, or either of the...two testing orders.
011en-iiedeaSeryi the eXtra schdol.was allocated at iandoth to one set or
-06, other. _lAfter-the numberof schoOlS to be included in each .1. the.
'22 pairs of subgroups was*determined,:the assignment of.schools to one
or :theothek iet wai ddkerMiried uSing.randOm-fiumbers, To take account .

'ofisliffereficeS from schLii to School in".the-nuMb4r of'students in the .

-t-tidatingSample and difivededi in the,number-of schools assigned to
-each if the 22 pairs ok_sUbgroups, weigh ltayere calcuated-.So'that the
weighted frequencieSfor each subgrdip woultfbe equal: Finally, the

....eights for thdll, strata were ,adjusted to lake account .of the differ-
eriteS in the 1970_ high school eilroilMnts-

-: -Hone or` the other member of a subgroup pair is cho en_fxom_each of .

the:22 grOlips, a- very large number of ,dilkerent,combin Lions of half-
,.

.saMplei.canhe defined. For greatest efficiency in us ng the :data, a .

-systeMatt"d'balanced dgsign for the definition of half- samples is desire-
4e, Thd necessary design principles have beendevelope&by Plackett
ai40.turm4n_ (1943,1945)._ The design. appropriate to glIA present study is
-shown Table4A: each subgroup-,for the taqvIns

a4cOrresponding subgroup. fdr the NLS--=TALENT testing -order.
Odd-,nuMbefid subgroups.may:be,tonanered to have alminns ign, and even -
numbered subgroups may be cenaidere'd to-have a plus sign, "in-Burman and
Piackett'a notation.) It will be noted, thaC,each.of the. 12 half1-samples
ciTOidei_On,of the ,two sul,groups froth each stratumand each 'testing

; . order:, The half-samples so constituted were then used to perform an
eq*ercehtile equating. This process resulted in 12 equipercentile
line:0_6f relation betwe4n.NS and TALENT Reading scores.

'Ir order to determine the standard errisr of, equating for a particu-. .

TALEVT:idore, the deviations of thy. 12 equating results fOr that
score froulthe -value obtained by the e4uaiig based-on the total.equat-
ing,were calculated. Tht 'standard error of equating is then equal tq

'N/ 12 .'

. -
.

in w4c4 "d"'standa for deviatioz. Two decimal places ,were used in
'26aiculating the deviation's: / .

,

, The folic wing' snow the .:LS equiv4ent and the 'standard error
'of equating (in -NLS scale'u its) for selected points in the TALENT,
-stale:

7*.

'Modified TALENT
-. score,
. ,

- .48 ;

',:44 /
.

: ,"
-" 40: . .

36';,.:

NLS
equivalent

.
a

Standarc ercor
I

of equating

.

. .

11N:9 -

16.4

14.1.
11.8

.15

.17

.11

.13

i

/

/

i

/

.

(Continued)'

/ .

.-1
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:
(tOntinued)-

o Modified-.TALENT
".`score

N1S-
equivalent

.-
Standard error..:
7of 'equating

28,
24
20
16

4...
:

4
.

. .
.

go..
.

:
.

1,........ .

9.7
.7.9

4.6'
2.4
6.14

.12,
.17.

.32

.28

.21

4 .
'For NITS scores. from 7:9 through 18.9, the standard-errars of equating
are.belOw 2, or about, Percent of the standard deviation of
scores .for -high .school seniors. The fact that standard" errors .for
lOwer. Scores are larger is probably attributable to-the 'feet; dis-caseill
earlidi,,,thet -the eqUat.ing sample ,earrie.d -relatively high .---dvoS both
-Orr TALENT' and

cu_AlthoUgh KiSh and. Frankel (1974). titic.1.uded-,_ on...:he baSis
sive,,empirical. Studi.s,, that 1?g1Prtged repeate&replication designs
:proVitie the best availabl n.ethod for eyalUating,:sampling error tot
-compleic statistics,,- r Should- be-noted, .that ,an 'apgroxial'atigh is intro:.
duOed in-the results by the fact that the ,paired- stilipies were not
1,exadtay balanced_ with. respett. to the number sotto-61s students. ,r

,

Table A4. Assignment of Subgroups to Ilalf-Samples'

I

ti

o

r

3 4.

Half-sample

6

Subgroup s

.

8 , 9' 10 11 4.2:

2' 2
-

. 1 2 2' 2 1 1 1 2 1 1

3 4 4 3 4 4 41 3 3 3 4 3

6 5 , 6 6 5 6 6 b 5 . 5 . 5 5

7 8: 7 8 8 7 8 8 8 7. 7 7,
9. . 4 10 9 10 10 9. 10 40 10 . 9 9

1,4 11 11 12 11 12 a 11 12 12 , 12 11

-14 13 '13 13 14 13 14 /14, 13 14 ,1:4 13
16 16 15 .,, 1-5 15 16., 15 ;7 16 16 15: 16 15- ----

18 18' 18 .17' 17 17 i8- 17 '. 18 18 -17 -47
19 , 201 20 20 19 19 19 20 19 20

0

20 19'
'22 211 22 22 22 2.1f' 21, 21 22 -21 22 21

tL o92:
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APPENDIX- D. DEFfNitIO}I' OF COLLEGE ATTENDANCE
n. _

. .
7.4s-Meritioned earlier, ,defining college attendance posed sevekAl -prob-
leMS-, the -resolution of which resulted in attendance estimates thatdi- from Other" publi'shed estimates. The -estimates we '-: ,,, , _,,.. . _

tepOri.- are not necessarily incorre,4; i t is impartent, horiever, that. . .
our .method -.of Irriving^It them be desetioed in.-det .il for tire Put-
44ses OfcOmparisons--witn:other researtIr results.' . , '

Q. ,._

',PrOect TAUNT
-

.
ptaject, TALENT; 'cOliege attendce was defined by means Of items 2;,enri:---5^-Of the first follow-:up. mail questionnaire, as shOwir, in Figrire

,..,-==60.Lyr-StirdentS- checking bdies AZ (college offering bacbeler's degree) tor
BZ ,("a'jiirAer or .corniunitY college) of item 5. wereconsideted college
attendee', and= then only if they did .not check box .2 of item 2 (part-
-time- =student). In 'other word , only students who attended a two ot
..foriteat college full time at some time dUting the Eirst year -following

school graduation were defined as ckllege attendt.es. Xhey may have
dropped out afterettending .orily briefly. Figure. B2 .floW diagram

-.^=2'-kte' the complete -categotizing^

./

,

In:-the 'first follow-up .qutstionnaire Of the NLS, no less -than -tour
,questionnaire items aregoegaired to, categorize the students with tespect
+,to - college attendance, and the respondents are directed from one item to
the- next by- instructions: that many respondents founck difficult to under=,
-Stand,. judging from the'relatiVely large number of either omitted items
Or inedinPetiblE:tegponses -(person4 Lowanunication from N1.S' project

. staff). A5Cotdingly, the project staff at Research Triangle Institutestaff).

created -a- number of new activit.y state variables bypuoiing nformation.a
.from -all. relevdnt items. In ditip7,1. by examining iyullyi44 question,. .',=iraires, the

of
staff was able to` resolve discreparic' _s to 1.m-

Ode wile, of die missing,-data tigeugh, logical inference. Thelnew ectiv-
ity-- state variables were _added to the NI:S ,detS release files wpich in-
'Cludes the, ts,L folloWlup date, and additional variabtes,Verel later
.added to tq.fille that include the second follow-up data. 'Fut the
Present study, the authors used 'Activity State Variables 2 and 3 from .

-the Tile,. which^ include the first follow-up data -(tlie only filei_available
p''- when the, analysis was -Undertaken): These bt,ate variables were-qupp.le-

-tiiented by examination of first follow-up questionnaire items 23 .pne-29A,
in adcord-inae with the flow diagram shown in Figure 134. This,prpcedure
PrbduCed i set of categories- that to the best of our knowledge is maxi-
mall comparable to th.. Project TALENT, categories. There are, however,
-some differences. For example, as shown in Figure 133; the NLS quee-ire askse_lbout the student's educational s,atus in the morel ll of

'October 1972. 4tudeKts who postponed the start of their college
career until later in the.,yeat would not be included, although they
Would have. been alasSified 'as college. att c.udees, by Project TALENT. ;:ns.

77- . 93
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Figure Bl. Page 2 of Project TALENT 'First,
,

THERE ARE" FOUR TARTS'TO THIS' ROC&
'LET.' IF' YOU.:.HAVE . NEI/ER ATTENDED-

7-"7"-""1-7ZOttiOE:110U NEED'ANS*ER ONLY THE
,-'FIRST THREE PAITS;PRINTEDIN BROWN.

.oare 7

..... .......
------" M: its 66-y:: -Year

2 . ,. . .

Dot* of LA

.

YOU CAN PROIPM IT TILL OUT
THIS FORM IN ABOJf I M/PUTES

t

Mrinth

Check ea.:

0 'Female
9

In the .sparse bale*. .isycisis print , /he_ nail. and,
address of :0mm:iris. whiiiiisiost lila? to know your
address-at ani,

-
-Nome I,

sRdcitssi

Fitr

Poi

State

'

DIRECTIONS:
Plekne be sari to aniwer every question below. Most
Of the questioni con be answered by Vat marking
X; in the box to the left of the answer you thou
Do not skip any questions...Mark only one an 'sr

. to ech question except where instructerPtis c

More then one:

'PART I. EDUCATION

'Dld/yesti grcellatt 'ram high echoer;
Yes

CI

s
4 -Hvie your Aided coney:, Since leaving

high school) '
. 1. X] Yes, as cs fulithre student.

2 -0 ItSY , or
,,

' . a pcuttime student.

I I 3 Yes, 1 entered but hove droppe.d/out,":"mpo.
rarity.

! 4', Yes,es, I entered but dropped out Ono do not plop
i , , ,

'/I to return. - .

" X 5, . No, but I plcin to enter college within a year or

1 two.
1. 6 No, burl plon to enter college eventu ollyt I

hove nOidess when.
t"^-,,3 : -No, and I hare no pions to,cto so:

/1i 3, linte leaving high sr.haor hays you at-
, .

tended a .chool other than.° .College?
/ -Yes. csia full.time student. , .
2 _ Yes, as a parttme student .

3 NO, and I have nrip(ous todo so. , d
No, but pion.to get iomci more`non.loilege
shooting.. 1

t Pf , :: `.?
...nal , f

78

1

2
3
4

r 6

pollOvi-up
1

a

a gt

.Which of the f011owing -kiittlesoof
dioloma or certliaiste do you
tarn?' (Mark ax many as applit)

,0 NO further(chootiisg pionne? -=

O A college degreis_(4ryears or more af. col-lege)
n A junior cacti -diploma otdegreci
.0 R (Regiiteurd Nuha ceriificcts)

Proacothuzsing eirtificote
O A business sehr41,Orsecietariol diploma,

OieSarrieate based ,,iiparisopPrentice-
snip. iraieing. oriejots troining.-a technical

-or trade,schoOl. Please describe.

.

a4

0

,

4f scheral have- youi.crite-ied' .

n6" high ;shoot? (Mark-isericiriY, 7 ,..,

y.) Plicsselill in-nein* and licataur "°

,..:,

liege efletietibathelVs..1eqtes or higher,
A junior or coMmUnAcoltege -,

A tecnaiiiil rsiiute- '
,

A'school of nu'riing (3.yr, program)
13, A schciaof practiccit air:if:S.4

-. A trodii'xIiii.ol
'0 An brnied forces crusted schOol
. Other (please specify)

.Nome" aid location of present or most
attended since Novinnigh.sclipol:.,

,School
- .

Stole,

6. Answer 'this :question if you hr.:VI-payer
att;nded,college; other:iris* omit ii;
`Did you WANT to go to COlteg

recent schoof

F '°

NO
A No, I rimed to earn money.

tie, I wanted to get married.
O No, ?wonted to go int'. th'e rnilitori.servicri of
' Ince. ,

O 0 No, I woe more inteieied in gOiel to some
other kind Of school. .

1 Na , fa some tither reason than above. Please

specify.

YES . 4
V' Yesibin I couladr egad t.
K Q, Yes, but I coulcii" of a fomilhemer

peeler: ;
1. Yes, 6611 couldn't le 1 was married.

At Yes, "but I wasn't qualified becousrvi hadn't -'
token college preparatory courses requiredor ,

cr.:mission.
--0" Yes, but I didn't ap'pty because mi.rgracies 'It

weren't resod enough.
N

O

9 4

`././

Yes, I applied but vz osn't accepted.
O Yes, -but I didn't go. for some .other reason.

, Please specify:

P
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tens from 140,14stUpw-41010.4. Qp.p.stiolipAike

iigh,erctsee , you_attartsiiii any school like colfelpe or,univeriity,Aervici_acsiclamy;'buslisitii
41inrl,,tirihiiical, institute,. visCationalAilt.O9,!:

7--/NXII to 11:,21!

SO91001: ATTE N O7194C N,,OCTOB ER, 1173

tilting cisissii or cowries 49-any school ciuririg,tiSe first week-of October 1913?
;. -- -- ------ --y- -i .-- ,,-- ilc,t, ...

ci.,, 9a.,eage--9.),fr-,r-J, ._..
.., ...... ..,...,...:2'",

e.exatU nithe,- arid location .of the school' you. werit ,-attendinst - In . the first ',reek >of October .1973?
itti510[dertotiabbrivjate,r,

-:,,

;SO,i0o1411firiie: ......-..,......
'tii),..i: State' -^ _I.

Vitiat kini-oireciseerii"tbiii,' ------- -------,_-_-- -- , - (Circle one.{

','V*atliPitM:71rarde;.b(?s(pes,s.o:r other )i,aieei train_ school I. '

..

iit;iir4r,CO,iriiiidirt*eUltelic,(twUYear).... ,. ..... ... at
Fakit,i0.4r,O)ege 6r;I:Y.O.Yc:i:0Yr = -/ -. *- ..-- - . ^!. = -- 4' ,

beilptease-drseribe: '` tri?, T ,
-A I

A
yeu,:firitiAitii:rieTtihiivsit;41,r :1;-! , i - (year)

t---
r),

riniithe- first WilicOLOCtObiriii3,-itrirs you cler,s3,fied ky.,:thli s:cltiol,ai-ii full time

....... ...... ... 4%,

, I

-,50400I---"keTENDAilet474,betofthitIf972.

wish:au:think-back year to t efFall of 1972. >Were you taking-,c1 'or-courses a any schOOI
i_ tlis th- f'6 17 °

, \-
kir": 4iriii-' soinii->iiiioni ,oitiiiis have ,gislin- tor ,Noi" centinuirig, their-,fOrniAirricluestion -right atter

It4t,!-X

.-----WailliiiLsehoOLystu attended - in "October -1972 the = same school yeia,,ettested in -rho= first 'week -ofbilsberlikir . Circle-one ,i7

14o hol'eo refledlri October ,i93
-' Nii,-.(ePridleiiiii,diitereay.iefuiol

,=`.

Ile, 'Whaiticifse. eirAct nom: and_fOcatien of therschoolryos, wore ,attinding-inrho month of October 1172.7
1101iiiiir isfirit,-And.d:A iii,--Jekb-rit(iiate.' -- , _ .... _,_: ,p..

Schniii ime: _

:Ceti` .1,,.,_, _..... .........`State'

1

to:you?

.

i---, 0,Wili 01.q. :T Thk, ,
, , Vorpiret.,-4-4;

2, --.-ISK/P to q 120

,
(Cis one.)

Vtwational...tr:uce.' bustness.ur, other career traintilg;schnol

ditnior,or-corndiunity:,College itwoyeari. . .2.

= Fimr4ear-college: iii iii(p)cistty ,

Other. (please:deseribe 4-
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,general,, the comparability was ji4gect to - be;quite p:decilLiete.- for ,present

;purposes:,: The reader should, icooIri,rninti.,, hOt!ieVer, that -hOtht-surveyS'

define college _attenctees: in 'a -restrictive ws..yi -harnelY, as students: who
attended; a ti4§4... '60r---year college 'fad:. dine; in the year immediatelycollege
fOL 'qwng,gracluation,.

e

98
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4011PIX: ,..-':itIttitItiCAtION. OF INCONSISTENT BAT/ CASES

11P.-#101--e-' - - -." -.,-

.-,,,-.... ,>: .... -:,-,
Early,--111,,Ok analyses of the 1960 Project TALENT data, we discovered an

,..'aiothelii-..:, tanY students who -sCOrect:40 low or -Zero, on the TALENT Oead-
4.-nt'-gOiiirehengion'Tesr. received average or above average SAT-verbal -..

ado'rea;.-. In _all, -54 students received' 'reading scores in the 1-4 range,.
.- ,Wniie152 ';haite_eCore. of O. _Further investigation.,reVealea that test

SOokesi-fere. tepotted,.fox.Tio,tect TALENT if the test WaS,admittiatered-,,
*hletlet,',ok-' nOrt`, it4Was attempted by the- student ; We could riiiti-j4cige--
,..Thethex::"4 seprOiee relid'hy:1;lOOlcing at the number of items attempted-__

-kch.Oeeiise4f7thCse data .were not iiatiehle, OP' such ; :Oblem . existed in the-
12;itetl:Ona1 ..iOngitt4ind1 Study data, in the construction of its data

4e..add.hg /cores were 'reported: only if at least one I,:,eriy ItieS
4ii07:4_,,r0.4`..,-*;.C.# .gAd-,, ,9-x4m:1,04ori ,of the, NI4 'date Lreire4ed: neither the .,

Ciiieterof .low-SCores nor the inconsistency with the verbal_ sedtione-of
iii410r4444:CebOkre-0: e '

Weettethpeed to :identify and reject Project TALENT reading enin'pre;-
4-iieion :scores that were implausible when compared with other- informa-
tion-141;§1#-t4 41-14n Items known =t9= be -1141-0-y- -06;#4t0'-14t11'
-*feeldilig, ability were chosen -as,:pkediCtork and 'are listed below 'under

aCk'grOund:Variebles. Two ,types of =comparisons-, -tieing -regkession
tii1Y0-6'i w00. made One used 14 criterion-scaled hackgrou0- and self-

reported : reading=kelated.haeicground items, the seconckuSed the other
,:-;eiegt. 'f:4:!0.4.911,,9#9 ifi, the -test hatterk. : 1

Por the 4riteripn4ealing., riltiioa:,_ we obtained, the mean reading -cone
-'..-44:ieheiisicin-0scnre-'f# students =choosing' each -option qf eekenekal: back-

ground,i-441! :1!tc:'449.00.1)tlq.4. means for )190-e07911de#4. 91.1.k#6= lAdiO.,
tt*--;400trea4ng ,cOmprehension score we.t- regressed on the vector of
14 iteni/Option. means, and the 'regkeSsion -Weights. -Were uged to .-robtain a. ... _ .., ., .
'fitediated. reading .scoke.. If the ,difference 'between- the'.aetual and pre-
dicted reading :sCoreStWas greater than 2-.5 tithes_ the -standard error, the
teat ,Sdote,weS considered tnVelid, This -eilthinag0 327 students of whom
3511.,had:Ski: ScOree,c -=:- -=-__ . .

Kraii.#u, ow reading comprehengion Score was regvlSed on the other
9i-grit English tests,. a predicted score was 'computed,, and -q10_.'c.qc, re-
jectedTectAck if e difference of More than 2.5standaid eriors.wa found-.
MISSing.,:dati were .encountered on any of tii44fif. tests, , e same pr -
P.#cii,i0, ..i40- 4,040' 1Pi-Pg each one of the first three _teya., WtUrn.
In 04 _Way', 365 students were .elithinated,. of =whom -42 had SAT stores.

=BeCaUse of tonslderable -overlap in rejections made by -the -two ap-

proaches,#040190, 09 total number of reading test scores rejected was only 507,.
, --Ok -these- aubleCte, 52 had SAT scores. All 152 of the zero scores were,
-, :found. to he liCOrigistent with the other data, ;hue confirming the hypo-

thesis that a: zero -score really indicate.d a teSt not talcen-._ ...., ._. .

a

t
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arA4'0140-.

Mapy:sboOcs, 'have y914, read' in the pact months?
bolcs_beve_ynn read in_tile.._,,paet `11:4110iithaii

,,haVe..a-Aiificult Mime -eicpresS4.* g -Myself in 'writ.,Len reports'A
ex-.

' -?

attention rin cj.aa has caused :marks; to .be

iow,:readidg.ltej ds mat hack in mfr schoolwork.
,A04:.-04..t...p.4e::k.over44.over again without really understanding

4feitlt.-.6'tiidY3.ps: per :week;
fa46:171. 'beans

at4044:-/;)f , total .inconie ,Dir' last year. s.4;

total iniTbet of _11.0.rii ,011A-rea in your family?'
icti; one, ef the f011oing. best ,deserihe`s-the eollege you expect

ti*.f4400
fsikkoi. is the gyAtetz, amount education,yon _expect tohave...#44pg.,
:Xour life,' -.*N

t of yOur :fripida,plenning, to.robtain?

Sh;,,"Tee4t.S'*

if

%t riiai}r 'hooks are in your :home?

too abula7ry :,t71.72`
oeabul.a.rtk,r -102

PianCtuetiO0
)English -1,11SP4e,
Effect vu,-Expression

...:.,

Ogfit-:§arili4,0 1` .

r
_Anorplaliee SiMilar -to_ -theSe- found iti the 1960'Projeet TALENT data alSo-

,_,,rappeared'4.0 the-data, for the 1976 equating sample:
low-

students scored
.,...--,:vter;y_high:.on.one of the..,two reading tests, and very 1.--Oia- on the:Other-,

Ak:atteMpted; tO identity and.--releet those students,
,,,,,t,,We,-periormed- tiro, types of ..regression- analyses,. Thee first consisted

of two robust regressions ,(Beaton and Ttikey-, 1974): Project :T`ALENT
Reading, Test On_ the Jkiatignal Longitudinal ,Study Reading Test, and

all1'4, P' Reading; Teat on the 1roj eet TALENT _Reading Test: We noted- all 'stur7-
,dents, whose scares tecel...14 4, weights'or zero in- One or, bOth robust te-

tresSipriSr_ there were sp Lpuoll $tocient§, r...
4e_,_redults,of. the rOl4USt regression_, were .confirm_ ed by repeating the

., !.sa.tnetwq regressions using least .squares -regression -techniques. We ,-,
, - _, noted:, al142students-whose .scores deviated by more than 2 ::-5 Standard

,J,?,--- , ,-;ertors_ :roni_o_ne, or both- ,egressiOn lines,, there were :42 such cases, 411 t.,..

,9:1*01--144-1.a cliacOv red: by the 'robust 'regression, _
_lie..;:04uded from fur bgr -.elysis the 50 -Stnderita identified by the

f.O§kt `t4gressiOnrgs . ena1y

O



in SO scores, asked -Obreelves these Ands-
ia.attributable to changes in ,th

iisir-AtjihAt2p.art 'to Changes...in the typAo Pf'
sar.,t, to the drift inf:the ~SHIT -scale itself?

AeXa, .7.4.0-?.t.ci _partition, frequency ,diatributionsi, The
-Sigh school seniors were classified into:leVele :AC'dOrding

,zeading: :test scores.. The ,SAT takets,-werevitztoFn AI,Ontandem.anb!-
These free -dis,tributions., The difference bet*een, the 'fre-
istrihutions-.ofTSkr stakera 19,60: and.19, 72 was tartitiOned

ona,-,fronl.Fhich ariaFeru- tO the above Optional could be -de-
,;-1,..;;,'CalculatiOns were done metric %f 19.66.0± with

,''fferenceshei.ween.1914: and 1.966 tgp.roi-74.

_scores) as ,drift, in.,the SAT4j.irerha1,.:acale,
,2,thefliquated): reading cores, have 2Q= ,items;,_ thus there are 21 -poesi-.=
eVdOres7fOr _010,2-1116,er, of iteins right Om:the test andi_Ovei.
ex .formula- ;scores':. .first .gytouped scores : .on the c'test. into rt

tite0.4§,,*.i..7::-0-atcuia4ons_ frequency _. distributions:1.

enoug to be manageable but large enough to -avoids serious. itiSA
alen. .Given -this ,grouping-Of reading Scores, :den yreSent ,,011awing4efinitionar;,

-.k.-:the ' of '.ill'igh.0ChpOi seniors in 1560'
;school: Seniors in 194 .

s.

. the .<ninii; :tif:SAT'takera.,.. - ,

number : of SAT- takers 1#.7.9.7.2 ,"
atcle column vector containing the number Of each

leVel of readg ability in 1960 ZhiA. is a frequency distribution
iiisreadingabil4y,for- ,the elasapf

7--411 ardep column vectot containing the number stpdents at.
each level of reading ability in 1960, v o took the

ord..r column. vector containing the -number of students at 'each:
vel Of reading ability in 1972, This a frequency :distribut?on
reading; ability for .the class of 19-74.

-4-Tan Tn.. order column vector containing the- number of students at
; feliet of reading ability,: in- 072' who took. the SAT..

1 'if- h, er,co wan vector contain ,propor o ,students at
-each level of_ reading ,ability who took the -SAT 190.
4n,. nth column' vector dentaining the Tfronertibri of studerits at

of reading ability "who the SAT in 1972.
tti order column vector containing the averag.SAT-verhal score

for each level -Of reeding,.abilitY in 1966--
7,7an_jni,,,,, order column vector -Coittaining the average SAT-verbal score

Or- each_ levet of reading, ability in 1972,

ThOrequendy dietrihution of reading .scores is, th,erefore represented
. -

AA _a cola vector of length;,ni. T1 and F2 represent .the distributions
of hiih_sehboiaeniors: in 1960 _and= 102, respectively,, whereas' F1A And-

the" subsets of Fll: -t± who took the We We are now
p-repareil.47tb,:-thariipulate, these .distributions. -.



.r4ge -0,1!rveztak scores_ can. be -repreaented-

r. =

f

s
"t '$$_1g .the `SAT-vg#44.- .means Fat.1-corIPP.te4 -f,OF 6--4(aa'Fsie-Or"-

sons, these fOininlas are -estept-ially -the;denip-utational tt edt4eg,f ot

t,g,ouped data 'and' are enact,,,.' 'approx-i4iltions., We sr nereSted in
.tp.,,rgt-iosinv,,_the difference iletween these means intO;!, eatf.;ons associated;

ix00, the::high: sdhool -,poptilapirs, ,,SAT:S2hkers, -and= -th' drift in- '/tii,e SAT
1-

15c041,'- '..- , I-; . - 1 -' : 4, j
fccOrigi.ng tO,t he above def-initiOns,_ the change in ;the diStribUtion o

Ikefiiiiriffabilitjr fOi high- SChoot.t.,'studenS' '1.s- ''gf:'' -1' " )
t =

i t;
1- --,

.
.

4- T7', ,, . -.1-.;.,....

4.., .. . *. ,
the, change in they p;i:Oporti n,,,Of Stusierite at`, each.. lity leVel

iqing,the :SAT' IS -1. V .
fff\

-k-
'''''''''''Pr

,_ ,,±40,-.04ng0 in the Verage-4 :verbs;, ,Score, ft. Al!erSon,,_

:'reading,---abilitii,- 4 I'-q s!,

9 ,,

jct-, --,.

'Before-prejceecting it is. irapo to / it that We corisidc.
I

fUrthers -the mean

. '.

SAT.-spore vectors, Xi and Xi. The-corresponding e enients in,X1 and X2

.represent perSOns,,of nearly -eqUa., reading ability s: defined- by

the SAT-reading 'tests. If the reading, .t sts- -Were- strictly _parallel ,tO the SAT=

verbs;;; =we, would expect the corA4ponding Means- to he nearly identical,

_d..-e,,,:41 Z--.- cr,.. The difference' between these vectors is not zero oecause
of a.nOmber of faetorS: sampling error_,, eqUatirg ettos,;.-claSSification

error , and so fOrth. We believe dist the effect -of -4e4e errors is too
,small.. to_.explsify the ob_served dif etences between the -mteaSS. We attri=

-bute most of the: diifferences. 0, -s ale drift thi slow upward, growth of
the SAT Scores, over 12. Icars:.', 9

v 4 4 t is important here iSthe
.o

That :perSonS with similar
&-t.readinest ii,a..oreS 'are: expected. -,z) --have the .same SAT=verbel scores, re-,-

.gardi4S of whether :they arememb-ers'!of the -clasS..of J966..,or, im, -c.'
keep 4.5-6 -SAT scSI.e., in a coma-ion metric over these.tWo yearsi_ we .will

4:epP1y, the vector X32,tin the frequency -distril;utioi, '172 in order to-

op, addevel SAT - verbal teas adjuste =for scale drift. That mean is
,

.fr

of a gl--Ven

:4 2A!,- 2A.-:24n,1 . A i
i

-. - - .. ,
./ /

.The- freepency _dip tribu t ! Jn_ of SAT takers in 1960 I can writeen- as: a

,product, of.-the fiequendy di.stributi.Ori of high school students and the.
I/fra40.0_,Ltaking, the SAT;, that is,1



4

Calculating, the objects
er K.

and 01ig Lek t=
44404

the .frequency; adiatritution 179A,

#11

the fretidericy d1 tribirti9n
ned,- into tour 0.00 - .

whiCh- is -4.dentiC
Oatioa- o; -44 "i

par'
t.c1' with a- cha

which is' the par
the-c

Which.,is ,the part

dieted- with both:
:change ina.the pro

ecluerAdy_,O.StO hOtion,
.6.11-."6.111":4#.f paei.dodist

., we can

(AF1

of SA taker's in 1972 can
' "

to F1 A,, the 1.960,
_i
freepien -ys

era.

of, t
ge

_
wherje

--41s'4X6-13s0i44q
POOIPtz*6.!-,

for,4caleArif

Gm)11.

444 4, -Na

, the.ivhier Of -SAT= t
-fiegative

can @Ate ,the. 1'9:72

1
frequertcy- distribution- ass

o'the ,pattteitn. f ,S4,-taki.ing
. t,'

of the frequency diStribUtiO* ap"si.);=
ange. in - 'the`, :high- -Sehooli

of -the freitriney distrihatio,
hanger and
Crtiori takinNhe

us. .11'4*M:ha:ye- no#=segativeele-

.utions haitie
oapute:--

4

kers in and.N1 3;

assric3:ated,4itiv the SQ1104?
SAT4:verhal. :score .adjuStecr-
,

1.1.1.1.10:1,=a



GlA GAl GAA)1X1

N

-EN-1 x -1-N+N +11 d6--AA- *
2a /

- 4
NI1G11X1 TCIEL

the inean of the 4.960 SAT takers

NIGIAXI., the ,effect, on 'the 1960 inean Of -the chars in pattern
p SAT" taking

1 , :the effeerton-the 1960 mean- of the changing *high, scbool
population

aXa Zi-Apm the effect on the 1960 meari-of cba,b.giv pattern-'
of
the

the sehoolpopulatiOn.

,examine the three following.-questions: a-. 'i40 On ,now
i -

--- 1.What would be the dumber and average- Acore of pAT 01ws ono The

:S414-_;verbal irthe,'SA taking tlattern,-cbanged,aa it _did- but the high--
school:. population- st ed, the same as in 1960?' ' ': I ',., '

The diatribUtiori-w uj.d be F1 0 Pi-1-71® P1 = i' , 0 P2. thusI 1 / \

he': .,:number Of. SAT t eis would be . . - ',

NIA + Nm , 1

,

afici::tiie4 4imair score vio:uid. be ,
,

"-...-qz=-,&,,-(fi, '.0 pz)lxi. -= '1-1=x i= ,4. 1:11...J.:111
-,- -,7-, -.1

N12 .
Nil +Alt
'i

.:, . .

2,.- that would- be the ,riuthber of, and .average -score of, SAT' takers if pbe-
high.solfpo1 population,, changed as it 41171 but the proporii-Oix*--each.
1eVel _ot readifig ability ,taking, the''SAT stayed' the same is .#.1960? .

The ,distlIbutio would be Fi 0 *P. . Lt1 0 P = F2 0 P. - thus
-1. 1,- 1, 2 l'

.the luimber of SAT takers vOulebe '

311-2 "W (7 71V I ''- NII .4.1 2 , P o'l -

:thei4 --men score would :be \., .

. s. ,

1 7 ------- --4.14-41 . Al-, A r
,X4r _ .,77--4.(F2.,- ,1'11,IXI. _ .... - .

WA + NAI
--- .

1412 = (Fi '-1'2).r1

.

--Whai- the average -scale-- drift?- '$', ,

V*, rage score adjusted stale drift 16
,



-,, . . C IN ,

4s; _ate' average -effect of _scale .drift is the differenc between the
adjusted .4nd, ;4ngAiji.ite-d- moans, which is ''''. 4.'4'..:,,,A

N'L'i

'0".. - _i

112.k
.''--,;/ ''7

t ...1,.-:""ii

,- , A ./r \ . ....,. 1_ , .......

2k 7-±.4-' '(r.--........0._..:.....4- ,
. 2A s

ognmeridel tactil i -ions. '. ,
..c. _,, -

leAl.i.1.40,:the SampieS of high- schOCI. students in 1060: and 1972 into
l'it,,Str.*taAccordingqo reading ability,_ and Students for .41,0i reading

.--
teSt:Sdcires-lere not available Were pladed in a. seventh, stratum.. the
4.t lat a., .49f reading scores Were ..to -defined that the tici-p-dcratin contained
the top, ).0. -pAt -Opt ,Of Abe_ 1972 students for whom scores- were aVairahle,
:01-0., ,Oeeolik t,ra tut. contained_ the -next 10- percent and the, loWer strata

'.COntai)--ned;213, .percent -each. Having Set_ the -cuto,t1 Oints ktoin.tiw 1972
34.e,:, we allocated the 1900. sample into ,4rata ,rising -the same cutoff

OintS;-, -thus;. tbe number in each stratum-Oa not constrained. .

the ,tte44:d, data, ContaiiVd'in- columns 4)- thitugh..(e)- of Table Dl are
':':tes_ken -frOM-Tables 1..--and Ibf thy.. text, The 'COrunina are

, , ;# '4 !. \\ _

1111 .17.1,thftequencY distribution of all high school stut.eritS in
"."'' '21960' : i

I
. - . . .

.
! ':.'

III the frequency distribution -of, SAT takers ini 1960
,A27 tke frequency, distribution of all; ,high. schOO1 -students inir

'11)7g, e. .- ,
/ . '

,72A:!'t110 frequency distribution of -SAT -takers i9 1972
li_k the ,prOportion at, each reyel.of reading ah,gity to take the

1 ...

/ SAT \in. 1960- 0/ = .(2)- ,i- -(1).). 1\ 4. I

.7..I:,,,lt the .proportion at each reVel of reading ability to -take the
'-SAT-in 1972 (P2 -;-- (0' t OM

I 'ti the. mean SAT=...Verbal score -for SAT takers IF 1960

,2-,:the-mean.-SAT,verbal score for 'SAT takers in 1972.

7he-leniaiiiing 'columns are computed from (1) -through ;(8):

4

t

-(c5.) F'?A13.1:

rid'

5

I



(111- 1+ (Ito

at

"AS noted. `b51,/q; (q), ,G1111.444.ge_qUendy distilhutiZqi! '.`the` ether_ G;,

,lectors, GiA; am:i Pm,: are --the gains (or losse)- in particular strata
.grequency distribution in moving -from -74;0.76, Fes. The effeet

-these partitions -on-- the number of students i calculated' ,by adding: the
4re4Uengies- 4.fi the columns, t4e xeS4I.ts of whiCh..a;e7 ShOvaii.it :the base
-,pf- 064 columns. ,',

.tfie.alierage value Of- the ,SAT' score. VithOut Scale drift -4--derilidd--tr -
dalcUlOing the -'sum of prodqdts, of these trequen54S.'anti-.0e Vector -(7)

X.,.- The- effects_ on 'the, ineana-are shritinat tbg base of the totte., . .

a-ii-oncring:-vectors. .----.: kk st , ..\, _rk,- .

4. ,f,,Tlie 441;:ci.O.stl,.:ortzfor clrotAvitig taeans -Of -'y.phOeti, ,a,rtgroiips is given

at-lhe bottom .off the,. -t'ill4.0..AN _.
.--- R..,

-::-...--

1'1.44_ that the vectors' Ott? _RI-Ai qu, and Caste OorilliutSed for expOSI.,, 9.
p.. ,.

o ry re ve purposes: The* estimate iopul,
gtion" s,

- e

a-'

n .fie;

-:',CiIi4ed: dirpotly.'by- `-.-i5 l -

- ,

,
.

,:

,,,,
,

0 _Q...

I,
, .,

T:-8Ai2-.=tking;-'Chf.nge`onlY - ;14
.

'1-- '-' ",t,'

',..

i . 'e

II-- .
,.,

...:

k ;---.

0
v---,-

,._. ,012:=--(Fi oF2).-1
f,

-`and ' t ,
.....:. . 1

--,12 .7 .00 VI Q. 1'2Y'9ct,

2. High, school pepuiation.4ange, only

ti

or

121: (F2 ?-313,1:
,

x
.Both cbaniedi -but no scale drift

NIA F2,AX1.

1

b
,, _

t

_

°J- 1/ 1 tt

a/ 0
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a '

-

z
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0
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44.Cort'P'Z.7-
f_4

yab1 ti. 12 (Aii4: art- t on. o cores-. :,,.requenc es,

(,1) ,K3i)- (4) _ (5.); (6)Ateefig. "
.°7>. -r

Top 5.108: 288, 17,7 -.424..
216: -6-7. 290- 154 .31,0
358', 7A' 575 1 226 208

. ... 337 . 576' 176 .°;/21
5 .-" . i8` 577 121 054

-. 576 .-$4, :020
No eest .4121

1.86A 326 3015k- '935:j - 474
, .

_. -

,

r

toy ,(12) -(13)\

!4.1,-- OAF

.

45' -40.

16O SAT tàtist1cs

42

.614 ss,547 567- ' :33 _ 108:
531 499

/

504 74 ,221 '07-
403 4'74,
-40 389 -404. -40; ;04 .41:
7.210- 341 -- - 252 156.
094 3-37-

4,7

litniber
t32,6

326'.

`1.9's

7

301

3

Mean
_ 474

.
r

-29' 4,4
14: pa'
.4' ,

"6-

=

'139 1,69

401'
,- =

...
. -1-. , :- f., 1. .

1 - ,
.,..,

= ,7 326(474),4-80d.a33)*.-4. .,=.. .k-If only SA; taking changed-, . . . , . . . .... . . 326,7+ 301, o4 454
, 6'47-, --ee, e es

4
eeS e s 4,6

A.,- .
-1,1

7 36 474)+139<435) *462pn1Y bfghT§dWool" seniors--,cliariged: 326 139. = 465
, 465

If both changed bt.i,t scali-4rift . . ....... .
.-'scale drift. . .-.:..".°R. , -:. - ,-,..i:, ;A: t...,

', ..`'1i-,
/ -

.
-... ``.:" '--,-,;(03,--= ', 4, '. - ,. ,` \f ... , .2..1, ,, . .. .. ,,,i , `'._1972 SAT statisties. it.-4,6ft ,:-..,z:P.it-. 4t.-,, .. \, , . .f,.
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RE$DIX,E., :EETTMAT.E1) -EFFECT OF S4001,--ii,ETENT10N, 04 TEST EWES

po',cuilest444, of:.,effeCt school '#eteriti3On Oh' test :acores, arises frcip,
"Oat the' retention f-rorn fifth :grade_ through :twelfth ,grade

1960: _hilt rose- to '7941 percent in 1972: (Digest of
,EdticatiOnAtatistics; 1975 Edition,. Table. 10)1 If we _as,Suee that'
zidditional.etudehte't!retairred" in the schools tended' to be of lower

sizable .Share-Of decline reading, scores for the
11)00.1.99,1,0911,9441;g4 be explained.

To obtain_ the- required, .eatiates f,,,re needed an estimate -of th'e c8tief4-
i.at3,:oh:h,etweery .dropping,-out and reading ability. We ,obtained ,this, by
reana7lYigsothe daces obtained:__ from-one of the schoOi systems

P40,10a.0 in 11.0.,gtORith Irdm 1:961- to 19:09' 1?-1-jet143;,,.
Using this cotsq:40:qn and the. population_ tirOporAim*-noted

we '-1137..'means,Of standard f6,tinu4 for the ,hiseriak
correla4on,, hotq. niirCh the lean of the test r.ccites,'wntild'IT 1Oweredb
-decteaSe in the .number of .sChOol dropouts from.-.1960 to 19724. This' log e
inglaOuld be ..:095,, of Ole-t4iptdf-40v4.64:54 ($.p0 of 019,03:;-(4,49#1,

In, the, drovitt,'Stndy data- he of the .school cohort mentioned:
40,e, Is 4 .pe:tceilt -larger than #0 5.0 -the' populktior:i-of surviving
k.tv:pAttii,g:tad'ers we assume that the ;same proportion 11014 in fli:e1=-..
,prOent ;atudy,,,,,we. can estimate;ari.S.D.2..of The scare ,cfrat,
=table to the increased retention rate would,, theh,, .,tie points. We

Asetved, a total drop for the high school_ senior popirlatiOn of .-(3'

1.1,11-19 it woulu appear that the increased retention alone may account for
:approximately 60 percent of the total decline

Further, research is needed to determine -whetber_this_e,stit
tifirmedby a formal study of the qu . '


