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This report is the result of a research effort that

tried to find out what determines how much a student learns during
his 4 years in college. The major purpose was to find partial answers
to two basic questions. (1) If the input with respect to student
ability is held constant, will identifiable groups of colleges have
graduates showing greater gain in achievement than others? (2)
Contingent on demonstrating differential gains between colleges, what
are the characteristics of the most and least effective schools? The
ccatrol variables were the verbal and mathematical scores of the SAT
and tie student's major field of study. The output performance
variavles were the area tests of the GRE Institutional Testing
Program. The latter are considered achievement tests of institutional

effectiveness.

Institutional resources were also considered. Most of

the colleges in the sample were small and included many types of
liberal arts institutions. Results indicated that 85% to 91% of the
between college variance was predictable from student input. A small
but significant proportion was predictable from income per student,
the proportion of faculty with a doctorate, full time equivalent, and

the interacticn of these 3 variables for all but the GRE-Social

Sciences (AF)
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The Identification and Evaluation of College '
.- Effects on Student Achievement

As greater numbers of young people con’olnue on to college, 1t becomes of

increasing concern to know what determlneo how much a student learns durlr;g hls.
four years in college. Such 1nformatlon 1s 1mportal1t not only to the theorist
who is-attempting to understand how and to what eYbent college characterlstlcs
~ influence siudent behavior, but to the college admn.nlstrator who requlres such

l
i

| information for decisions concerning the optlmal allocatlon of hmlted funds -

.among -many competing educatlonal programs and processes. In add1t1on s the

recent increase in student populat.:wn has been accompanled by an ever m-
[

creasing flow of both public and private funds 1nto the college system,
resulting in an 1ncreasmg need to evaluate the potentlal payoff of dlffer-

- ential funding policies.

-

Many of the differences among colleges m.th respect to thelr resources
have been documented by Astin and Holland (1902) 9 Cartter (19* h), and the

Colicge Data Bank of Columbia's Bureau of Applled Soclal Research -(1566) .

Lo PR, SV

However, little additional light has been shed on whe_ther or not these

differences produce different effects on students.’ ée'z"i‘,ainly any study of

the impact of various colleges on students nms’o“‘fake: into account diﬁ"erences
in students who choose.to attend particular ”colle:ges._ '_ Failure to accounff. |
for student talent ‘at the time of college entrance , l‘or' eacaraple, was a
criticism of the well-known studies of Knapp and Goodrich (1932) and of
Knapp and Greenbaum (1953), who attempted to ident;lésr ,highly productive. |
institutions by using as criteria the number of ad}rarxced _graduate 'degrees

and other scholarly rewards attzined by a given institution's graduates. R &

-
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"Scholars, Nichols (196L) and Astin (1968) found little relationship between

of 659 students at 38 colléges, Astin more recently concluded that "traditional

. -pestriction to National Merit Scholars only would appear to be less than desir-
. "able for generalizatioﬁ. And second, because of the small number of students

- ?from each institution, both studies used individual students as the unit of

- ratios of school effects to the total individual variance may be misleading in
t s

-2

Using scores on the National Merit Scholarship Qualifying Test as a

control of academic ability prior to college and a sample of National Merit

institutioﬁal characteristics and student abademic growth in college. Nichols

employed a sample of 396 students at 91 colleges and used the Graduate Record §
Examination's (GRE) Aptitude Tcst as the criterion variable..On the basis
"indices of institutional qﬁélity do not appear to contribute to student achieve-
mént“v(l968; p. 661). Several factors should be considered in evaluating the

condluéion reached by these two studies. First, the small sample size and the '

analysis rather than institutional mean scores. Thus, Astin's independent
effects of colleges appear quite small since he presented them as a percentage
of the total individual variance after‘adjustmént for input rather than as the

percenvage of the bétween school variance adjusted for input. This.use.of the

that it tends to'underestimate the school effect. How great the extent of
underestimation is, of course, a function of the proportion of total variance
which is accounted for by the between school variance. Finally, the procedure

used to estimate the school effect provides relatively conservative estimates

R AR Y e R S S TS R S M e M T W SR IS

(Werts, and Linn, 1968).
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This study attempted to overcome some of the handicaps characterizing the
Nichols and Aslin studies by (1) selecting a larger sample of colleges char-
" acterized by a wider range of ability, (2) using the institution as the sampling

unit and thus, pa;titioning the between school variance rather than the total
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individual variance, and (3) employing.several Qifferen& methodological ap-
proacnco
Thc mador purpose of this research was to attempt to flnd ‘partial ansvers
. to two basic questions: |
(1) If the input wlth respect to student ability ls held constant, will
ia.ntifiable groups of colleges’havé graduates shoﬁing greater gain‘
in achievement than others, and | ‘ - N o

~(2) Cont:mgent on demonstratmg dif ferentlal galns between college what

- - are the charactemstlcs of the most and least effectlve schools"

- Tne inpub or convrol varlablos were the Verbal -and Mathematlcal scores of
: the S\.holastlc Aptitude Tests (SAT) and the student's maaor f1eld of study

- The SAT was required or recommended for admission by each mstltutlon in the

| sample. The output performance varial;les were the Aréa T‘ests of the Graduate
»R;zcord Exemination (GRE) Institutional Testing Program. “Each of the tests,

1 e., Social Sclence, Humam.ules, and Natural Sclence, is 75 mmute;; 1;1“1ength
- and is ‘intended to assess the student's grasp of basictconcepts plus his .

ability to apply them to tl{e variety of types of material which are presented

~ for his interpretation (Lannholm, 1955). Thus the Area Tests are considered

L1 achievement tests of institutional effectiveness in these principal areas of

learning. As a;n institutional measure, the tests are generally given to
~ seniors; colleges that did not give the examinat.ion to all available seniqrs

(or at least to all nerrbers of a deolgncrl,ed group, such as liberal arts

- m;jors) wvere not included in this study.

: \ . - :
The college descripbive messures, taken from several sources, included:

(1) measures of "institutional resources," specifically a decile ranking
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faculty per student, and proportmou of faculty with a doctorate,
. . . K¥

- \also full time (equ:valent) undergraduate enrollmeut, per student ,

. etpendntures,tmjx:of control, percentage of students graduatnng in -

four years, and the percentage of graduates cont:nulng to graduate

L]
" .

or professional schools,1 | o .",;.l”

...‘

RS :”

1ntellectuallsm, esthetlclsm, status, pragmatlsm, and mascullnlty,

(3) “college orlentatlon measures accordlng to Autln (l96§), 1nclud1ng"

) .®

e reallstlc, sclentlflc, s001al, conventlonal, enterprlslng, and

P .. - . o v

.in the AAUP Journal (1968) S s .f1_1~,°'. -

«

Ckﬂy'the group of characterlstlcs under (l) was used in the maaorlty of the

analvses because groups (2), (3), and (h) were unavallable for a number of

s LY - . L)
B 44 ‘

colleges. L
The sample 1ncluded 95 colleges that administered the GREAArea~$ests in

host college descrlptlve measures in group (l) above were

. N o«

The 95 colleges also requlred or recom- j'n

f_. 1967 or 1968.
:ayailable for 93 of these colleges.'

nnnded applicants to submit the SAT for entrance. From each of-these colleges,

} 'a.random sample of approx1mately 100 seniors who had completed the GRE Area

‘ TestS'was selected. For colleges with feWer than 100 seniors, the entlre _

The ETS test files were then searched for the SAT scores

class was chosen.

LA}

v e
.

. l"he last two variables were taken from Cass and Blrnbaum (1968) The
éther "instjtutional resources" variables were compiled by Columbia's- Burnau

tional data. o
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of the number of books, books per student income pér student : o

(2) estimated freshman orlentatlon measures (A3t1n, 1965), 1nclud1ng T

- - ~4l - - - > ,

(h) average facultg compensatlon, and compensatlon per student as reported 3
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‘of*Applied Social Re"earch (1966) and bas ed on 1963-6h ACE and USOB InutltL- (“
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for these students, resulting 1n a final sample of 6855 This reprcsented
L% of the 92h5 students selected in the GRE sampling. " The majority . of SAT
scores vere found in either the 1963 or l96h file years; although some were
found in 1962 and 1965. Searchcs were notl conducted beyond uhose years |

The institutions in this study were largely prlvate, only four being
state colleges or universities. In general, student enrollment flgures
were modeSu, only ten had more than 2000 undergraduates, none or whlch ap-
proached the large mult1vers1ty’enrollments typified by some state and city
unlver51t1es. In addition to the publlc sector, the elltest prlvate colleges.”
"of the Northeast vere also under~represented. Approwlmately half of the sample
._ was at least loosely denom1nat10nal,)u1th thls group diV1ded about equally
‘ between Catholic and Protestant denomlnatlons.' In sum, the sample, ‘while not |
representative of all Amerlcan hlgher educatlon, at least 1ncluded the many

_-types of small llberal arts 1nst1tutlcns.

A computer based procedure developed bj Rock, Barone and L1nn (1968) was

.1 . then used to form taxonomic groupings of colleges accordlng to the:r relatlve

profile similarity W1th respect to the descrlptlve characterlstlcszfThas
system used an iterative procedure in an attempt to maX1m3ze two obJectlve
functions, one of whloh (the predlctlve obgeculve functlon) is assoclated
w1th the 1nput - output matrix and the second,called the grouplng obgectlve T
‘ functlon,ylelds an indication of the s1m11ar1ty of. proflles among colleges
within any one group or groups formed on the college descrlptlve varlables
',or some subset of these descriptive varlables. The predlculve obgectlve |
function 1n thls case attempted to mazlmlze tho between.group varlance of”j
the residuals (i.e., the mean predlcted ou put subtracted from the mean
observed output W1th1n each of the homogeneous groups of col]evos) That N

is, the computer procedure prov1ded a means for searchlng for that subset

o e

. e .o
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- - In addltlon to thc above analyses, colleges wlth large p081t1ve or - ..

_.SAT, GRE Area Tests, and maJor area abe reported for the sample of 6855

7.kseulors. For each of the GRE Area Tests elther SAT~V or SAT-M.correlatedI -‘5 ‘

:':prlate GRE Area Test, suggeetlng that major fleld shoudd be taken 1nto account

--; All of the subsequent analyses used the college as the sampllng un1t ani

o thus 1t is the between college Vdrlance that was analyzed reth;r than the

0!

- L4 . ‘. N
..

of descriptive cheracteristics from the total set which yields-groubs vhich

maximize the above predlctlve obJectlve functlon. The direction and size o

. e * o

of these hean reolduals 1nd30ated the relatlve galn ‘or loss 1n aohlevement'

for any one cluster of colleoee when the input was held constant. .

large ncgatlve deviations from the regre551ontsurface were_compared ror,
systematic differences on such characterigtios_as,typelof,control, location
and religious affiliation. [

Results

- * P . . . »
LIRS N . . e e oa . - .-
- . . .

In Table 1 the meane, standard dev1atlons, and 1ntercorrelatlons among U:,w

at. least .6l or hlgher. Theue correlatlons are somewhat hlgher than the '

® .\

correlatlons betueen the Natlonal Merlt Scholarshlp Quallfylng Tests and
uhﬁ GRE Area Tests reported by Astin (1968) It should also.be noted that

there was a. p031t1ve correlatlon between maaor fleld of study and the appro-

-

when the output scores are adgusted for 1nput a ._': '.‘h

.

total variance. It would seem that ‘the analy31s of betwee co. lege varlanoe :

. :
Z : .
9
- ‘--,«"_

1e more relevant than the ana1y31s of total 1nd1v1dual varlance 51nce the )

.
L]

. prlmary concern is the 1dent1flcatlon of college characterlotlcs wh-ch dlo- ;

jtnnrulsh between collegou with hlvh and low output W1th 1nput controllnd o 1_;7ﬁu'?q

a -.' 5

Aru analvuls of the uo*al 1nd1v1dua1 variance makes the 1mp1101t aqommptlon a ria.gr'

L

- that the collcge effect can be measured within coe?ege. Tt is also aseumed
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are quite high. SAT-V Teans correlate .32 Wlth GRE-Humanltles means, and oAT-M

. percentage of students maaorlng in Humanltles and GRE-Humanltles means (r-— 51),
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that something is knovm about the extent and d1rcct10n of ‘the college effcct

on the heterogeneity of the within college variance. It could be argued that

the cffect of college would rcduce the heterogenelty of the W1th1n college ,“,’

fn—-
.

variance. However, in the abaence of emplrlcal ev1dence, Just the opposlte

might also be argued. Given this state of uncertalnty 1t seems preferable to

7 .
R N «

use only the betueen college variance.

In Table 2 the 1ntercorrelatlons among the college means ‘based on stu-

» t

oents with SAT scores at the 93 colleges with descrlptlve data are presented

As can be seen, the. correlatlons betaeen 1nput (SAT mean) and output (GPE mean)

¢

means correlate .91, .92, and 93'W1th GRE Soclal Sclence, Natural Science and

i

Total respectively. Sabstanulal correlatlons were also obtalned for percentaoe‘

N T

of students majoring in Soclal Sclences and GRE Soc1a1 Sclence means (r = 35),

- < pen e T - -

and percentage of students maaorlnv in Natural Sclences and GRE-Natural Sclence

ot
o B

-

The correlations between the prlmary oollege descrlptlve characterlstlcs
and GRE Area Test means and SAT means are reported 1n Table 3. Income per
student and proportlon of facultv with doctorates had cons1stently hlgh cor-‘. .
relations for all three Area tests and for_the GRE total. The faculty compenirn

sation variables were highly correlated with,thefGRE and SAT means; however

x
.

these data were available for a limited number of colleges.'

4 .

Since residual scores were to be used for many of the analyses, an,

atiempt was made to estimate the staolllty of the re81dualu; The sample or

studenus within each college was randonly d1v1ded 1nto two subsamples and
GRE and SAT means were computed for each subsanole. The corrolatlons betdecn

the means for one subsample and thelr counterparts 1n the second sub°amplc

. . .
fe e o 4o
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are reporied in Table 4. These correlations ranged from a low of 9“.for
GRE-Social Scwence and SAT-M to a high of .97 for GRE Natural 801ence and
GRE-Total, 1ndlcat1nu a high dcgree of stablllty for the college means . | f' {;

Of greater relevance are the correlatlons among the GRE reslduals for |
subsample 1 with the correspondlng re51duals for subsample 2 when one of the

SAT scares was used as a predlctor These correlations between the re51duals

are reported in Table 5. The least stable re51dual was the GRE-Social Sclence o

adjusted for SAT-M (r 62) and the, most stable res1dua1 was the GRE-Humanltles

adjusted for SAT-V (r .90) In general, the re51duals showed con51derab1e

The multlple correlations of SAT means and proportlon 1n magor fleld
with each of the GRE Area Test means are reported in Table 6 ‘The mult le -

’

correlatlous ranged from .92 for Natural Sc1ences to 95 for GRL Tobal.. The'
squared multiple correlations 1nd1cate the prooortlod‘of'the.beeweeu colleée o t
cutput variance that can be predlcted from SAT means and proportlon 1n mz.jor. - |
These squared multiple correlatlons ranged from .85 to 91 and thus«a%;;ozl-
- mately 9 to 15 percent of the between college output variance could not be |
. predicted from the input measures : H
-Using the computer based moderated ;egresslon rrocedure“whdch vas descrlbed
above, a SUbth of the college characteristlcs was se] ected which, ma,zclmlzed | ‘
the objective functlon having to do wlth the between group varlance of re51duals.”
Table 7 presents the means of the selected college characterlstlcs and asooc1atedu,
mean residuzls for each group of coJleges on each of the GRE measures Group ;'
1 included Sk colleges characterized by rclatlvely h1 h 1ncone per student and :.e

a large proportion of faculty with doctorates. Th1 vroup Had posmtlve mean-

residuals on all three Area tests and the'total. Gzoup 2, wnlch‘wus comprlsed

B S N [ I PSS
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: proportlon of faculty with doctorates. The mean residuals for group 2 vere

the largest negative residuals in a]l three areas and the total 'Gronp 3 .
~dent and lar*e proportion of faculty W1th doctorates.. Group 3 han the largest

" positive mean residual. for Soclal Sc1ence but negatlve res 1duals for. Humanltles,

" Natural Science and Tclal. “- : : ;. ‘ ."‘; e 'ﬁi.f_;ffm'

colleces with low income per student can be distinguished by what'the income

- consideration.

. studenu, it did not dlscrlmlnate betveen the more effectlve and less effec-:

“tive schools. The per student expendlture 1niormatJon was obtalned fron .

~operation and malntenance of the phy51ca1 plant. Assumlng these to be accu-"

. . - . B [}
S . . [ 4
Sy i . . . --9.. ‘ " . " v
. L . . ' ' " e v ¢

of 29 colleges, had relatively low income per student and a relatirely.small '

0 *

unth an N of 10 coll-ycs, was characterlned by relatlvelv low 1ncome pen,stu—"

?

Inspection of Table 7 suggests that 1ncome per student dlfferentlated
group 1 from groups 2 and 3'wh11e proportlon of facultyunidldoctorate dlffer- ‘
entlatcd groups l and 3 from group 2. This combinatlon ‘of income per student

and proportion of faculty wlth doctorate corresponds to an apparent 1nteract%on

that was observed Yor GRE Social Sc1ence. That Do, for GRE 8001al Sclence,

- DI . Y
' 8w o e e

1 ’ -

Vas spenu on In short 1t appears that low 1ncome colleges that spent money

on obtalnlng a high proportlon of faculty Wlbh doctorates dld better in 8001al

801ences than those that spent thelr money elsewhere. In Humanltles, Natural

Science and Total, however, income per student appears to be the overradlng ‘.

-0
“-
t ¢ -
} . . W e
. '

Per student'expenditures were also investigated but unlike inobmé per -

colleges on an Offlce of Educatlon form 2000 and con51sted of a'weighted _'f“i't;f}ff'

composite of the follovlng Jtems. 1) general admlnlstratlon and'general ':;a B

experse, 2) 1nstruct10n and oepartmental research, 3) llbrarles, and h) the

) T S

.
u v,-‘:- H .

rd‘LJJ and un110rm1v reoorted by each college, one: possrble rea on for 1ts 2,

v. R ) .

ineffecliveness i» that only one of the four spec1flc erendlture (xnstructlon

e e A e 38 Cncla e et 4 St
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_ 1n the predlctlon of the reolduals vere locatnon, tvpe of control, rellglous

<11-

11 for GRE-Natural Sciénce. With the exception of GRE-Social Science, the
nultlplc partial correlations are statistically éignificant (p €.05). The
variables vnth the lar gest weights for all four cfiteria.ﬁere F.,T.E. and I/5
x F.T.E. I |
Astints (1965) freshman_orientation.and college orientatioﬁ measures were
also investigated. While some of these me;sures (particularily Selectivity)
have high zero order coirelation with GRE Area test.means, they were not; found
to be very us eful in predlctlng the reulduai output measures largely because of
the hloh.correlatlons w1th tno 1nput measures .These varlables as w1th thc |
faculty comp°nsatlon varlables were 1nvest1gated to only a llmated extent in

the present study due to the fact that they were unavailable fbr a number of

college° in the study . Other varlables whlch vere con81dered but d1d not aid

afflllaunon, and co-educatlonal versus male or female 1nst1tublons. R

Viewing the results of the present study, several limitations should be

cénsidered. Since the sampié was iimited<to colleges requiring both the GRE-

1‘ Area Tests and the SAT, it cannot be construed as being representative 6f the

total populatlon.of collegeo.' In partlcular. certain varlables such as size,
type of coptrol, and geographlc locatlonywere res trlcted by the avallablllty
of data. As noted earller there were relatively few large unlver31t1es, state
apported institutions, or englneerlng colleges.
An even mo;e serious restriction is the narrow nature of the criterion
used as a measure of quallty. Cerﬁainly there are many other outputé whiéh

should be cvalvated in addltlon to achievement as measured by the GRB—Area

Tests. But though the Aves Teots measure only a. narrow aspect of quality,

;_fthe fac‘ thsa t hese colleues ‘choose to use the GRu-Lrea Tes ts sucgests that

e e it e il =

L T Lme——— — ,. J— [
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In addivion to effects that a college may hHave on mean student achieve-
ment, colleges mighl be differentially effective with different types of

students. For example, two colleges might have equal mean res Jdual yét

" " one college might achieve this with small gains for below average students

and large gains for above average students, whereas the other college might
_achieve this with just the opposite pattern. Such within coliege effects
are 5eyond the scope of this study but are being pursued.in‘further research.
Another limitation of this study is due to the 11m1ned nature of the
eOWJeoe measeres that were-investigated. More reflned measures of 1ncome,
expeﬁdltures, and faculty characterlstlcs Would seei to be desirable. Vevi-
f‘ ables more dlrectly concerned with the extent and nature of student-facuity

1n~eractlone would.also seem to be part1cu1ar1y relevant

‘rConélueions; | |
In this study, 85 to 91 gercent.df the betweeﬁ;celiege vagiance was‘
pfedictaﬁle from student input. A small bu# signifieenpApropdrtion of the
9 to 15 percent rema'ining between college vafiaﬁce wee pr:edictable. ,t,'\_grlm“income
.per studenu, the proportlon of faculty W1th a doctorate, full time equlvalent
- - ard uhe interaction of these three vPrlableu for allnbé£ GRE- Soclal Sclence.

The extent of these ei‘fectQ was larger for tne GRE Natural 801ence, Humanltles, ::?

’: and Total than for ‘GRE-Social Science.

'?': Winile the present study analyzed the betwsen-college variance rather Ehan

the total individual variance and ugsed methodology (multipie partial correlatienj
' which is more sensitive to the 'poesibility of isolati.ng ‘colleg'e éﬁ‘ects wihen
ythere is a high correlation between uuch effects and 1nputs, th° res ults vere |
.'n0u overly eneouraging Although the college effects appear somewnat larger
“'tha‘ in p . vious studies of Nichols (l96h) and Astln (l°68) the 1ncrempnts are

llmnbnd px dctlcal »1gn1flcance.
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