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COLLEGE ENVIRONMENTS AND STUDENT ACADEMIC ACHIEVEMENT
John A. Centra and Donald Rock

Abstract

In this study, selected aspects of the college environment were related
to student academic achievement at 27 small liberal arts colleges. Academic
achievement was ﬁeasured by senior students! scores on the Area Tests of the
Graduate Record. Examination; the Scholastic Aptitude Test (Verbal and Mathe-
matics) scores of these same students prior to cpllege entrance were used as
a control measure for differences in initial aptitude. The colleges' social
and academic environment were assessed through students' perceptions and in-
cluded five scales describing the extent of faculty-student interaction, stu-
cent activism, cﬁrriculum flexibility, academic challenge, and the colleges!
cultural facilities. All but the Activism scale were related to student over
or underachievément on one or more of the three Area Tests (Humanities, Natural
Science, Social Science). In particular, students at colleges with high scores
on the Faculty-Student Interaction scale more often overachieved on two of the
criteria tests, while students at colleges with low scores on this scale under-
achieved on all three of the tests. The results suggest that certain student-

described college environmental features are related to academic achievement,

although replication with another group of colleges would be desirable.
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COLLEGE ENVIRONMENTS AND STUDENT ACADEMIC ACHIEVEMENT

John A. Centra and Donald Rock

The voluminous research dealing with the impact of different colleges on

' their students has been recently reviewed by Feldman and Newcomb (1969). The
vast majority of past studies have dealt with the affective domain, with Feldman
and Newcomb concluding in general terms that "Freshman-~to-senior changes in
several characteristics have been occurring with considerable uniformity in most
American colleges and universities, in recent decades" (p. 326).

While knowledge of changes in studenté' values and attitudes are undoubt-
edly important, student cognitive growth is also a critical goal of higher educa-
tion. Recent multicollege studies by Nichols (1964) and by Astin (1968) have
found little relationship between student academic achievement and various
objective institutional measures. Controlling for academic ability prior to
college and using these same students' scores on the Graduate Record Examina-
tion Area Tests as the criteria, Astin (1968) concluded that such institutional
resources as the ratio of library books to students, the proportion of faculty
with a doctorate, and college income per student contributed little to student
achievement.  Rock, Centra, and Linn (1970) condﬁcted a similar study with a
larger group of stuqénts and colleges, and found, as with the Astin study, that
a high proporfion of,fhe.differences between colleges in senior students' aca-
aemic achievement (output) was predictable from these same students' academic
aptitude at eﬁtrance_to,college (input)., The_Rock,_Centra, and Linn study
cqncluded;,howevef, that college income per student and the porportion of faculty

withudoctorétes_did; to some extent, distihguish high achieving groups of col-

leges from low achieving .groups. .
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While indices of institutional resources or guality such as college
income per student are important, it is difficult to argue that these meas-
ures per se produce differential achievement among colleges. More likély,
they are related to other features of the college environment that more direct-
1y influence student learning. It would seem then that studies, which identify
college environmental features related to the amount of learning that takes
place, are needed; assuming that these environmental features could be altered,
colleges could make the kinds of changes that would result in greater student
academic achievement. The purpose of this study was to investigate selected
featureé of the college environment presumed to be related to students achiev-
ing significantly more or less than one would predict from their apﬁitude at

entrance.
Method

The apa@yéié in this study consisted of first identifying those groups of
collége senioré whq échieved sighificantly better or worse.than predicted from
theif input or freshmen aptitude scores and, secondly, identifying features of
the coliége environment which4discriminated between these ovefachieving students
and underachieving étudénts. Input or predicﬁdr information included the stu-
denté"Schoiastic Aptiﬁude Test Verbal (SAT-V) and Mathematics (SAT-M) scores,
whichVWere4obtained at time of entrance to college, and the students' major
fiéld of étudy»ih collége;”tThe'dutpﬁt or performénce'variables consisted, as
in earlier studies, §f_studeﬁts;vscoreé-on GRE Social Science, Natural Science
énd Hﬁﬁanities:Area Testé.' Theée £esté asseés £he student's grasp.of‘basic
conéépfs‘ih thésé'ﬂhfeé'ﬁfoadlaréas;;tb thetexten£ thaf'the”purposes'of-a college

education include the kind of general khbwledge and grasp of basic concepts




stressed by the Area Tests, they may be considered appropriate output measures
for this study.

The students' major field of study wés used as a predictor for the Area
Test most appropriate to that major, while SAT-V and SAT-M were both used as
predictors for all three Area Tests.

The college environmental measures were based on student responses to the

"Questionnaire on Student and College Characteristics" (QSCC), an instrument

developed.in 1968 for the purpose of gathering information about both the
characteristics of students attending a particular college and the college's
éocial.aﬁd academic climate (Centra, 1968). There are 7T items in the QSCC
that.élicit.students' perceptions of their college. (E.g., Faculty members tend
to bé éloof and somewhat formal with students.) Mean student responses on each
of the T7 iﬁems for each of 214 institutions were factor analyzed, resulting in
eight rotated factors (Centra, 1970). Five of the eight factors were used in

the present study:

Faculty-Student Interaction -- The extent to which students feel
that the faculty are interested in teaching and in students as
individuals. ' '

Activism -~ The degree of student concern for political, economic,
and social issues; students involve themselves in controversial

issues. i

Curriculum Flexibility -- The degree to which students have freedom
in choosing courses and can experiment before selecting a major.

Unchallenging -- A campus where students do not feel challenged in
"their course work and where they are more concerned about social
life than about academic or intellectual matters. Students give
poor ratings to the library and bookstores.

Cultural Facilities —-- Theé degree to ﬁhiéh students view their col-
lege's cultural program and facilities as excellent.

The. three other»factors;_refefred to.as Restriétiveness5 Non-Academic

Emphasis, and Laboratory Facilities,,werétbmitted in this study because they
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either correlated highly (about .60) with one of the other factors or were not
expected to be related to achievement. Moreover, the moderated regression

technique, which was used in this study, is limited to five variables.

Statistical Procedure

The college environmental scales associated with students who tend to
over- and/or underachieve were identified through the moderated regression
technique (Rock, Barone, & Linn, 1967). This technique groups individuals ac-
cording to their similarity on selected charactgristics in order to identify
homogeneous groups of students for which the overall regression equation results
in overprediction or in underprediction. That is, this method requires that the
ipvestigatpr,hypothesize a number of variables (up to five) that may, either
singly or in combination, have a moderating influence on the relationship be-
tween a criterion and one or more predictor variables. In this study the
moderated regression technique compares the mean GRE Aréa Test average that has
been predicted and the mean GRE Area Test average tha£ had actually been obtained
for any particular groupyéf individuals. Subtractioh of the pfedicted values

from the obtained values yields a mean residual which is an index of the amount

_ of overprediction (a negative residual) or underprediction (a positive residual)

which characteri:esvthat particuiar group;

This function, thén;'detéfminés“the groups between”Which there is the‘
largest absolﬁfe,difference_in'meén residgal»values._-quefuilj this will. re-
sult in a sysfem df éubgroups,'tWQ'OfFVhiqybare of particular intérest: one
thatvis characterizedlby'overaqhievegent,lﬁhe étherib&vunderéchiévément., These
groups can then be déscribéd'ih-terms of their éharééteriS£ics §ﬁ the érbuPing

variables or moderators which in this study are the five college enviromment

‘measures.
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The methodology being used in this study, then, does differ from the more
"traditional" method of relating variables to extreme criterion groups, i.e.,

identifying under- and overachieving groups and then investigating how they

differ. Instead, the moderated regression technique is a taxonomic approach to
forming "natural groups" based on variables of interest and then determining the
relationships between group membership and the within-group predictors-criterion
relationship. It is suggested here that an approach using natural grouping

should lead to results having greater generality. The formation of'"natural" or
representative groups with respect to a variable or variables of interest attempts
to minimize the variation‘from one sample to another that is due tovpeople
sampling. The results based,on the traditional approach of selecting groups at
the extremes, with respect to some distribution on a criterion variable of in-
terest, would seem to be far more susceptible to regression towards the mean.

. The possibility of 1ncreased regression effects towards the mean 1s, among other
things, related to a lack of reliability in the measures and a lack of stability

: invthe people»sampling'from one replicatiou to the next.. If fallible measures i
are used;_andwthen,the proplem is_further»compounded.by computing statistics based
on two groups of individuals Who by definition are not representative of the
parent population, cross1ng these statistlcal estimates to another representative j
sample may indeed result in an extreme ‘case of regression effects toward the

true population means.

The‘Salee

| A sample of 27 colleges was used in this study These. 1nst1tutions were
_generally small (less than lSOO students) liberal arts colleges Whlch might be
lexpected to emphaslze the educational outcomes measured by the GRE Area Tests.

'-Thirteen of these were coeducational the remainder were Single sex institutions.‘
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At each of the colleges, all available seniors or all members of a designated
group, such as liberal arts majors, had taken the GRE Area Tests. Each of the
colleges also required or recommended the SAT for admission.

A semple of 1064 students was randomly selected from among those seniors
at the 27 colleges for whom SAT and GRE scores were available; there were 4O
students from 24 of the colleges and slightly fewer from the remaining three.

The sample of students within each college was randomly divided into two sub-
samples with one segment serving as a validation sample and the other for cross-
validation purposes. The five mean college environmental scale scores for each
college were assigned to students from that éollege.

The two random samples were analyzed independently by the moderated regres-
sion program for each of thevthree GRE Area Tests. The validation sample was
first examined for the groupings with similar mean college environmental scale
scores which also had large positive (overachievers) or negative (underachievers)
'mean residuals. The'moderated regression technique was next applied to the cross-
validatioh sample in an effort to see if the same groupings and their associated
predictor=criterion residual relationships could be replicated. In effect, then,
the cross-validation procedure confirms the extent to which residual values for
twolstudenﬁ groups within tpgysame college are siﬁilar to each other; that is,
the'éxtent to,Which'the.withiﬁiéﬁllééé student samples were indeed randomly .

selected.
Results

1 Hﬁmanities,' Jb;;iv’
| . In Table 1, the mean residuals based on the regression of GRE Humanities

’;: “on;SA?5V §nd¥majofffiéldvOf“study‘are'pfeéented for'threé‘gréﬁpéipf}stﬁdénts 3
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representing three groups of colleges. Because students from each college were
assigned the college's mean environmental scores, groupings of students also
represent clusters of colleges. The number of colleges in each group is indi-
cated in pareantheses. In those instances when only one college appears as a
"group," no interpretation will be offered of the results based on the single
college. The three groups were formed on the basis of the similarity of the
college environment scores. The total sample was separated into only three
groups in order to maintain sufficient within~group sample size. The size and
sign of the group mean residuals indicate the relative under- or overachievement

of the group.

Insert Table 1 about here

Two of the environmental variables, Curriculum Flexibility and Activism,
did not yield consistent patterns of over- and underachievement in GRE Humani-~
ties. The _'other three‘ variables, as indicated in Table 1, did result in consist-
ent patterns. TFor example, colleges in'Group 1 of the validation sample have
the lowest mean Faculty-Student Interaction score (16.31) along with the largest
negative mean residual (—15.51), indicating that they tend to be’underachievers..
Colleges in Group 3 ‘nad the ‘highest mean Faculty—Student Interaction score (19.73)
and a»posltlve rean res1dual (lO Ol) 1nd1cat1ng that students in these colleges
tended to score higher on the GRE Humanitiesrthan‘one would'have'expected‘from
‘the. predictors.used. Thusi,b students"tended'to overachieve at colleges with higher
levels of Faculty—Student Interactlon whlle conversely students tended to under-
"achleve at colleges w1th lower levelsiof Faculty—Student Interactlon

Colleges in. Group 2 whlch had a relatlvely average level of Faculty—Student
-Interactlon d1d about as well .on: the GRE Humanltles test as. predlcted. Inspec—

tlon of the cross-valldatlon sample 1nd1cates that the patterns for all three

. grows Was:--.completelw?r. Dlicated.
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Similar results are found in Table 1 for the Cultural Facilities environ~
ment scale score. Students tended to underachieve in Humanities at colleges
with fewer cultural facilities and to overachieve at colleges with more (or'more
highly rated) cultural facilities. | 5

On the Unchallenging scale, low mean scale scores, which indicate a higher j
degree of challenge, were related to overachievement at five colleges. With only
one college in the underachievement "group" (#1), few conclusions sheuld be ; A

drawn about that relationship.

Natural Science

Presented in Table 2 are the GRE,Natural Science mean residuals based on
the regression of those test scores onlsAT—V, SAT~-M .and major field of study. f
(nce again three groups.of‘colleges, each having similar mean environmental scores,
were compared. Ccmparisons of the mean residuals and mean factor scores indicate
that ‘students tended to overachieve (i.e., have the highest positive residuals) .

at the -1l colleges with high scores on Faculty-Student Interaction (19.73), the

13 .colleges with high. scores on CurriculumiFlexibility (14.52), and the six col-

leges-with.low-scores on Cnltural Facilities (10{19).' Underachievement in the
Natural Sciences was more,typical;at four‘institutions with low Faculty—Student
,Interaction,and‘five.lnstltutlons w1th hlgh Cultural Facllltles (all.five were.

collegesiforlwomen); These results were: repllcated in the cross—valldatlon

- samples.

Insert Table 2 about here

: Social Science'~‘

Results based on the GRE Soclal Sclence Area Test are presented 1n Table 3
The pattern of reslduals and mean factor scale scores 1nd1cate a tendency for
udents to overachleve on the GRE Soclal Sclence Area Test at colleges w1th hrg_

IToxt Provided by ERI
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Faculty-Student Interaction, although this result was not clearly cross-validated
(Group 2 of the cross-validation sample had the largest mean positive residual
but not the highest factor scale score). Students also overachieved at the 13

colleges with high Curriculum Flexibility, a result that may be noted for both

the validation and the cross-validation samples.

For the three remaining environmental variables, Unchallenging, Cultural
Facilities, and Activism, consistent patterns of over- and underachievement in
,GRE Social Science were not found.

The results of this study must also be examined for possible artifactual
effects. For example,.the underachievers might consistently have significantly
higher predictor scores and thus more likely regress towards lower means while
conversely the overachievers might have extremely low predictor scores and thus
regress on the criterion tests towards.the‘higher total sample mean. Examination
of the within-group predictor means suggested no consistent evidence with re—A
~spect to either‘ef these hypetheses;

The‘over- and underachieving groups were then examined to see if there
was a tendency for the overachieVing groups of each of the three GRE Area Tests
to be characterized by a larger proportion of 1ndiv1duals indicating a maJor.
hfleld of study in a" related curriculum ‘area while. conversely underachieVing groups
‘might be characterized by haVing a larger proportion of 1ndiv1duals With ‘majors
in nonrelated subJect areas For example, the underachieVing group on the
’_Hhmanitiesftest might include a large proportion of natural science orAsocial
';science~majers. In5pection of the data 1nd1cated a slight tendency for the over-
jachieVing group_on the GRE Humanities Test to have more indiViduals maJoring in

”}uhumanities than did the underach1ev1ng groups For the GRE Natural Science Test
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however, the tendency is reversed.- That is, for the most part there were fewer
individuals majoring in natural science in the overachieving group than in the
underachieving group. For the Social Science Area Test there was no consistent
pattern. Due to the lack of any overall significant trends little can be con-
cluded in this study with respect to the impact of majorlarea of study on over-

and underachievement.
Discussion

To briefly summarize, the results of this study indicate that (1) Faculty—
Student Interaction tended to be linearly related to achievement, in that students
at colleges with high scores'on this'scale more often overachieved on the GRE
Humanlties and Natural Science Area Tests; in contrast, students underachieved
on all three of the tests at colleges with low scores on this scalej; (2) Cur-
riculum Flexibility tended to be related to overachievement on the Natural Science
and Social Science tests, with students at more flexible colleges overachieuing;
(3) students at colleges'uith high‘scores on‘Cultural.Facilities overachieved on
Humanitiesvbut underachieved on the Natural Science test; the five colleges where
th1s occurred however were all colleges for women, (4) the Unchallenging scale
uas’cruclal 1n only the Humanltles, with challenglng colleges produclng students
"~ who overachleved on th1s test (5) Actlvrsm was not related to over- or under-
achlevement on any of the tests.' |

| Whlle generallzatlons must be temperedvby llmltatlons of the sample of col-
v leges and the cr1ter1a used 1n th1s study, the results do suggest that college
‘enV1ronmental features.are related to student ach1evement. Some of the results
nhtrelnforce ponularly held notlonsk:ln partlcular that studente learn more ‘than

t_nught be expected 1f they feel that 1nstructors are readlly accesS1ble,'1nterested
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in teaching, and interested in students as individuals. That this was true among
a group of relatively small colleges does, moreover, belie the belief that all
small colleges have meaningful faculty-student interaction; while the faculty-
student ratios may be similar, there are distinct differences in the degree to
which faculty and students interact, and this in turn is related to achievement.

Also related to overachievement were college environments in which students
perceived‘freedom in choosing courses and could try out a variety of courses be-
fore selecting a major. Several explanations might be offered for this result.
One posslbility'is that students are more motivated to learn in courses of their
own choosing, an»explanation.that, if valid, mould”certainly lend support to re-
cent efforts to relax undergraduate curriculum requlrements. Another explanation,
however, is that colleges with a more rigid curriculum attract less motivated
students and faculty. That a more flexible curriculum would in turn attract'more
ahle or motivated faculty and students is,-it seems, a plausihle hypothesis.

_”ngh scores on theu"Cultural Facilitiesﬁ factor whlch indicate excellent
facilities in music‘and art, as mell‘as what students‘view as a rich cultural pro-
gram, were related to overachlevement in the Humanltles but underachlevement in
the Natural Sc1ence tests. ‘This pattern was found at five colleges in the sample,
all of whlch were women 's colleges. To some eXtent the added interest that momen
generally have 1n the Hhmanltles.as“compared to the Natural Sclences.may account
for this pattern (see, for example’, Katz, Norrls, % Halpern, l970) although with
‘_maJor f1eld controlled such effects should be m1n1mlzed A more s1gn1f1cant reason

may be the emphaslslln the Hhmanltles and the de;emphasls in the Natural Sciences
‘among certa1n women.s colleges° th1s emphas1s.1s 1nd1cated in the faCllltleS,lln

'the currlculum, and in. the °xtracl.rrlc lar program Indeed Nlchols (l96h) s1m1—

larly found that students at a small sample of women s- colleges had h1gher senlor

.'!. .
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GRE-Verbal scores but lower GRE-Quantitative scores than predicted from their
freshman aptitude scores.

Colleges where students experienced challenge in their course work were
also those at which students overachieved in Humanities (this group included co-
educational institutions). Whv the degree of challenge should be particularly
crucial for achievement ln the Humanities is not immediately discernible. One
explanation would be based on considering items in the scale which ask students N

to rate the college library and available bookstores. Because the Humanities may

be less "curriculum based" than the Social Sciences or the Natural Sciences--that
is to say that. human1t1es courses more frequently requlre students to read widely
and rely less on a textbook——hav1ng excellent libraries and bookstores may be
especlally crucial to achievement in that areas. Moreover, students may view ex-
tensive readlng asslgnments (and voluntary reading) as "challenge" in a course.
The flfth enV1ronmental scale, Activism, which measures the degree of (per-
ceived)bstudent concern'about controvers;al issues (polltlcal, social, or economic),
vwas not related‘to over— or underachievementrin‘anytof thefsubject areas. Whlle
there was.no reason to‘eXpect that'student activism vould be related to over—
achlevement, cr1t1cs\of student 1nvolvement in polltlcal act1V1ty have argued that
such act1v1ty would result.1n students ach1eV1ng less than they should in tradi-
"tlonal’areas.of learnlng;g For th1s group of colleges and at the time of this
v:lstudy, th1s fear was not Justlfled
In concluslonl the results of thrsvstudy 1nd1cate that certa1n selected col—

lege env1ronmental features were related to students achlev1ng more or less than

» -one would pred1ct from the1r aptltude at entrance Some of these env1ronmental .

:'features, furthermore, appear to be ones over Whlch colleges have some control.

'Because of the llmlted number of colleges avallable for th1s study, repllcatlon

. lvﬁtW1th another group of colleges would be des1rable.
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Table 1

GRE Humanities Mean Residuals and Group Means on
Selected College Environmental Scales

for Validation and Cross-Validation Samples

Validation Cross-Validation

Group 1  Group 2 Group 3 Group 1 Group 2 Group 3

Faculty-Student Interaction

N Students 79 242 211 80 240 212
(Colleges) (4) (12) (11) (&) (12) (11)

Mean Faculty-
Student Interaction 16.31 17.85 19.73 - 16.31 17.86 19.73
Factor Scale Scores ' '

Mean GRE
Humanities ~-15.51  ~3.66 10.01 -16.07 -2.15 8.50
Residuals :
Unchallenging
N Students , 21 - b0 101 . 21 409 102
(Colleges) o (1) (21) - (5) 4 (1) (21) (5)
Mesn Unchallenging  20.15 17.65 14.96 20.15 17.65  14.96
Factor,Sca;e Scores , 4
Mean GRE , -
Humanities . -39.09 = -2.000  16.24 - -20.88 -2.28 13.46
' Residuals ' N S S ‘ C
Cultural Facilities
N Students. 123° . 309 * 100 - 121 310 . 101
(Colleges) - ..~ (6) . =(16) .~ (5) (6)  (16) - (5)
" Cultural Facilities  ©10.19 . 12.06 - .13.98 °~ 10.18 = 12.05 - 13.98
' Facto@:Sqale_Sches,gv R T S o
‘Humanities - o202 -9.88 - . -13.k2 3.5 5.50

" 'Residuals
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% Table 2

y

? GRE Natural Science Mean Residuals and Group Means on

g Selected College Environmental Scales

% for Validation and Cross-Validation Samples

{ : Validation Cross-Validation

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

Faculty-Student Interaction

N Students : 79 o2 211 80 240 212
(Colleges) (4) (12) (11) (L) (12) (11)

Mean Faculty- ‘
Student Interaction 16.31 - 17.85 19.73 16.31 17.86 - 19.73
Factor Scale Scores

Mean GRE ' v
Natural Science =~  ~1L4.8k4 © -.50 6.13 -11.55 -2.17 6.82
Residuals
‘Curriculum Flexibility
N Students o 20 260 . 252 20 262 250

(Colleges) (1) (13)  (13) (D) (13) - (13)

Mean Curriculum o , :
Flexibility Factor  8.02 11.18 14,52 8.02 11.18 14.53
Scale Scores '

vMean GRE

Natural Science -33.10 © -11.82 . -1k.82 - -h2.T1 -6.59 10.32
" Residuals. - L o '
' Cultural Fac1llt1es
,;N Students }.7”;k_, 123 309 - “100 e 121 310 101
(Colleses) o6 .(;6): iV- sy . (&) . (16) - (5)
, Cultural FaCllltleS .~ 10.19 © 12,06  .13.98° - . 10.18  12.05 -  13.98
. Factor Scale Scores ST e e S : .
- Mean GRE

f"“at“ral Seience . 1861 | -2.63 .75 1hie5 282 B0
Re51duals “5  ' T RS ke
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Table 3

GRE Social Science Mean Residuals and Group Means on

Selected College Environmental Scales

for Validation and Cross-Validation Samples

Validation Cross-~Validation

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

N Students
(Colleges)

Mean Faculty-
Student Interaction
Factor Scale Scoreq

Mean GRE
Social Science
Residuals

N Students
(Colleges)

Mean Curriculum
Flexibility Factor
Scale Scores

Mean GRE
Social Science
" Residuals

- -16.58  -17.90 19.79 -27.38°  -9.50 12.15

Faculty-Student Intersdction

79 2h2 211 80 240 212 |

(1) (12) (11) (L) (12) (11) ‘

|

16.31 17.85 19.73 16.31 17.86 19.73 §
-1k .41 -2.98 8.81 -6.19 1.82 .28

Curriculum Flexibility

20 260 252 20 262 250
(1) (13) (13) (1) (13) (13)
8.02  11.18  1k.53 ©  8.02  11.18  1k.53 E
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