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To increane'their,probabiley of survival, vplleges and
* .

#
, universities need to increase student enrollment. Student

enrollment As'increased by reducing the proportion of stu-

dents who withdraw-or by increasing the number of incoming
.

students. The retention of current dtudents is more cost

effeCtive than raising the number, of admissions. Summers-

kill (1962) and Pantages and Creedon (1978) have shown that '

50% of an institution's ehtering'students do at graduate

from thatinstitation. 'rorty percent of this non-persistini

group transfer, and eventually graduate from another instite-
.

tion. The remaining 60% of-the non-persisters never gratin-
.

ate,1 The departure of such a large number of students is

very costly to theinstitution'in ,IIT111 of lost revenues and

.
. .

.
$

to many of .the 'students in terms of satisfaction with their

educational experience. If potential noa-persistingistu-

dents could be-accurately identified,-institutions would
4

.,
.

the opportunity to target these students for additional

.
_

help (advising, counseling, adjustment programs,,etc.) and

. .
.

:..

thereby increase student retention.
/

The term retention his been defined in terms of the

period of time used-,t clinsily persistirs and non-persis-

ters. Definitioni of retention for classification of per-,



vik

sisters and non-persisters'have ranged from -continued en-
.

r011ment over'one soarer foifirst semester freshmen to

1 enrollment"foralperrad of A and 5 years or graduation. le-

tention research at The University of Iowa hat encompassed

2

the entire range of definitions. Unfortunately, none of

...-

these studies were able to. accurately determinethwvaria-

bles predicting retention or accurately classify students-as

persisters or non-persisters. The lack of success of these

. 4

studies'may have been due to the heavy use of pre-enrollment

.

data such as ACT scores and High School transcript inforsa-
.

4

tion. This study focuses only ,on retentitm in the first

semester of college. This choice of the time period would

presumably allow the pre-esrqllsent data to have its maximum

effect. The, usual first semester rate of nonpersistetce at,

The University of Iowa is .about .Although this is not as

high as the second semester nonpersistince rate, the second

.
. semester was assumed to be influenced more.by,factors other

than the pre-enrollsent data.

Specific objectives of this study verekto 1

(1) identify pre-enrollment characteristics that dis-

tinguish nori-.persisting students from students who

persist*into the second semester of their freshman

year, .

42) ;educe the largenumber-of.prerenrollment year.

bles to a small number of useful prediction venial-7

WA's, and

1

.

.v
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(3) use linear and nonlinear classification techniques
;A 'A

to thoroughly exhauit the predictive power of the

prediction variables.

C

111110.0111

ast.issu

The-Fall 1978 class of enteridg tieshran at The Univer-

sity of Iowa Served as 'the primary sample in. this study.

.- Abe:kit 7% of the 1978 cohort dropped out before the start of

.
. .

the second semester of the 1978-1979 academic year. This

. rate is similar to thos bserved iti past gars. The 1978

070-°

4k

cohort was grouped as lions : 1

- Group I: "aon- persisters " -- -the 7% of the freshmen

who left the ersity by the" second semester-of

%.Ch-oir freshman ar;
Pa.

-croup B: "Persisters"----those freshmen in the

1978 cohort who started the second semester of -

their fresilian

separate analyses were not done for males and females

due to the small sample size of group A. Preiious'studies

have indicated,>that there isno,difference in persistence

.for males and females. The Pall 1979 class of entering

freshman at The University of Iowa served as the cross van'',

dation group.

o
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Three sources of information were used in this study to

(- obtain predictor variables : ACT test scores, the ACT Stu-'

dent Profile, and high school transcript infOrmation from

the University Registrar. The ACT tests measure academic '

skills in English, mathematics; natural Science, and social

science. A composite test score based oniperformance in

these areas is also .provided. The Student Profile 'Report

, .

provides information about the atudentosbackground, past'

accomplishments, special needs, and future educational/vOca-

tional objectives. Aldo provided in the St.udent Profile Re:-

port are special scores from an ACT Interest Inventory. In-

formation used from the high school transcript -includes

grade point average, class rank, and the size of the gradu-

atingating class. 'In most cases;.the high school transcript in-

formation and all fte ACT data vert/prOvided to The Univer=

sity of Iowa as a requirement for admiesion. Using data

directly from the above sources, nine combined variables

were created.. These variables were nipple sums of binary .

response items relating to specific areas of studintso ez-

tracurricular activities in high school.

.

.4

liellail
.
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A Pearson torreletion'ilatriz was produced tieing the
-. . . A.

..

.

pre-enrollment information froe.the 1978 cohort. Hissing

values 'were not replicedothile ti.deeloping the correlation

if

I
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matrix. Is a result, the number of cases used to calCilite

the correlations ranged from.46 to 2842, depending on the

variables' correlated. The correlation-A-atria fOrsed the ba-

sis for the subsequent calculations.

Principal Components ana)ysis was.prformed on the

correlation matrix to-prodnte eigenvaities and to determine

the portion of variance each factor contributed to the owe-

rail variance. Based onillese results, two sets of factOrs

were chosen. The first set consisted of the femest number

40 -

of factors that could account for a substantial proportion

of the varianCe, arbitrarily determined to be 65%. Forty=

three factors were'retained-using the-above criterion. If a

minisumneigenvalue of 1 been used as the criterion, forty-

ore factors would have been, retained. The second set con-
.,

sisted of those factors that contributed at least 1.1% to

the total ia4ance. The, criterion was chosen after revise-

ing the criterion produced using the Scree method of factor

selection.- The second set of tactors was produced. because

forty -three factors val considered too large a number of
4

tactors,to retain. Twenty -three factors were retained using'.

this second approach.

Both sets of factors were rotated using yetimax rota-

tion and factor scores were cAculated for each student.

Two discriminant classification functions were calculated

using the two different sets of facto; scores. The
0
ciassi-

fication variable was first semester persistence, coded as a

A
7

44.
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zero or a one. A test of homogeneity was made for each

fundtion to determine whether the pooled dovariancelatrices

for the) discriainant functions could be validly used. '

Cross validation was performed on the 1979 coNort. The

factor scoring.patterna from each fittor analysis were used

to calculate.-the factor .scores for the 1979 cohort. Both

the 43-, and 23- factor scores were obtained. The discrimi-

nant functions calculated for the 1578 cohort,were then ap-

plied to the 1979 factor scored data.-
.

Finally, in order' to account forisoSsible nonlinearity

in the data, a near neighbot analysislwas performed on the

43-factor data. Only part of the analysis ias completed die

to th# high cost. The incomplete analysis yielded poorer

results than the discriminant results on the calibration

data.

These were 2,850 entering freshman at TheUniversity of

Iowa in the fall 1978 cohort.' Although 132 pre-enrollment

variables were theoratically available.for each student,

there were missing values. Eleven of the pre-enrollment va-

riables had less than 2000 respondents., To increase the

number of-usable cases in both the 1978 and 1979 cohort,
, \ b.'

.

- erages were substituted for missing values for these eleven

variables. Thus 1,711 of flume studenls had enough-nforms-

tion to allow factor scoring:



.-The results of the first factor analysis used to pro-.

duce eigenvalues and'to determine- portion of Nariances are

given in Table 1. .The setiof 43 and 23.factors were ob-o

.
tained from this factor analysis.

7

The'mdtated 43-factor,set accounted for 65% of the ove-

rallvariance. The calibration data applied to the discri-

minant function yielded th!results-shown in Table, 2. .The

accuracy of the prediction was 95.73%, the actual rate of

retention was 93.73%; The test of bdsogeneity for the with-

in c variance 'matrices was rejected at the p<.001 level with

chi-sguake value of 12& and 946 degreesof freedom. When

the 2801 students of-the 1979 cohort were factor scored;_

1697 of the subjects remained for analysis. These subjects

were then entered into the discriminant 'function., The re-
.

slats of this procedure are shown in Table 3., The discrisi-

. nant function had an accuracy of only 90.51% when applied.to

the. 1979 cqhort.

The factor analysis retaining only 23-factors was also vl

iirisim rotated. The amount of overall variance accounted *4::#

'

for Was 48%.__Table 4 shove the results of the calibration '

data applied to the discriminant function.., Table 5 shows the

cross validation data applied to the ditsriminant.functibp.

The accuracy of the talibration data vas 92.571. The accd=.

.racy of'the cross validation data was 89.16%. The hosovbe-

ity of within covariance matrices was rejected at the p<.001

level as the chi-spore wane was 489 with 276 degrees of.

freedoii

9
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The%4iscriminantivesults of the two analyses were mar-
.

*

ginalli better than chate for thy calibration data. The

crossseilidation results are worse than chance. This fol-

lows PiXtern of previous retention studies at The Univ-
.

erwity of..lowa. 'Variables that.predict the calibration data

better that chance fail 'p do so on cross validation data. .

On the basis of the cross validation results, the dif-

ference between using 43 fict'ors and using 23 factors was

negligible., If any variables are to be used from the pre-

enrolls data, the factor scores from the 23 factor analy-
.,

.sis shoo be used. There Mere no indicitions from this of

previous studies that a large number of these pre - enroll'
1

4
ent variables could account for more of the variance of

persistenCe. Previous studies at The University of Iowa did

no better than the results obtain-2d here. The use of 23

factors rather than all 132 variables would considerably re-

duce the costs of analyses using the ACT profile, the ACT

scores, and registrar's high school information. - However,

the 23 factors do not predict retention any' better than an
o

earlier study mach used only the 3 variables : High schfool

GPI, college preparatory curricullum'in Ugh school, and

student confidenCe in future academic oreodational plans.

This seems to indicate that.even 23 factors are too many and

. that a smaller set of factors should be used. This result
. .

may also indicate that the,pre-enrollment variables may not

by able )to-predict persistence.with acceptable-hccuraCy.

1p a
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In- conclusion,,, afpears that pre-enrollment variables

per se do not directly predict persistence. Therefore, cur-
.

rent research at Iowa is based on information sources other'

. . .

, than the pre-enrollment mariables. The 'smallest set of fac.7

.

e.

tors that mainpkine the current level of.predictien of-per-
.

/

nistenee should be .developed and used in retention studies

0

to savelon-costs of storage and costs of analysis, but in

conjunction with other information. It should be notip that

it may he possible to affect the rate of persistence by in-

tervention on the basis of pre-enrollment data, but that has

_hot been investigated here.
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"43 pACTOR.- DISCRINIMAIT CALIBRATIOR RESULTS

//

PREDICTED EREITIOI

1

I

A Lauri. 1

' C I

74
'63.25%

1

1

I

4

43
36.75%

1

1

1

LEAVE STAY 4 TOTAL

11

117
100.0%

.

____,________...____...,r_____.,_____.____________
U i 1 1

e._A I

L STAi 1

1

TOTAL i

1

30 I 1564 I 1594

1;08% I 98.12% I 100.00%

' I . 1

104 I 1607 I 1711

6.08% I 93.92% I 100.0%

ACCURACY 0E1'95.73%.
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Ole 14 V I *MI NI IN aV41. VOW. V*VVe**VVVVVVVVVVmiev******.VVVVe
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, C I , 1
.1

T ----
,---- ---...----------.1....--

U I , I . , I

A
l'

I 71 - 1 1530 - 1 1601

L STAY I . 4.43% ''.. I , 95.57% I 100.00%

1 - , . 1 1a=*Y MININSVIMMI*1
TOTAL j

4

78 1 f619 1 1697

1
4.601N 1 95.40% 1 100.0%

ACCURACY 0? 90.57%." .
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I

Y
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I .
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1711
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23'PACTOR - 'DISCRIRIIAIT RESULTS

PREDICTED EITERTIOE

LEAVE STAY TOTAL

,._______A______-_--_-___ . -

,
1 . 7' 1 . 89 I 96

A ,LEAVE I 7.29% I 92.71% I 100.0%

1 1

..1w.weesalime.m.....em.emsrw.wammoomsweemeamme
u I I I

. me
I I 95 I 1,506 1 1601'
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1 1

1---------------T-"-"A
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