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. . INTRODUCTION /

To increaSe“their‘probabiiéty of survival, wolleges and
. . . & ,

universities need to increase stndont enrollment., Student

6

enrolllent is inproased-by reducing the proportion of stu-
dents who sithdrav“or by increasing the nnlber of incoling
students. The retontion of current sStudents is more cost

Y

effective than raising the nnnbor of admissions., Susmers-

_ kill (1962) .and Pantages and Creedon (1978) have shown that

50% of an institntion's entering stndents do not grndnate

“from that instithtion. rorty percent of this non-porsistinb

14

group transfer nnd,oventnnlly graduate fros another instito-
tion. The remaining 60; of the non-porsisters never qradn-
ate.: rhe departure of such a large nusber of stnnents is
yory costly to the institntion'in }orés of lost revonno: and
to lany of'the stndsnts in'teras of satisfaction vith their
edncationw& experienco. It potontial non-persisting stu-

dents could be: accnratély idontifiod institutions vould

n’pe tho opportnnity to targot these students for additional

_help (adrising, connsoling, ndjnstnont prograss, ° etc.) and

»

tiegeby incrosso stndont rotontion._

/ .
The terl rotontion has been defined in terns of the

A

period of tino nsod t( classify porsistors and non-porsis-

ters. Dotinitions of rotontion Ior clansificntion of per-:

1%
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! ’ 5 ‘sisters and non-ﬁetsistets>have ranged fros continued en-
| ‘ rollment over one semester for tirst sesester treshlen to
ﬁL . enrollment’ £0t.e{perfbd of 4 and 5 years or gradnation. ‘Be-
tention~feseerch at rheﬁpniversity of Iovwa has encoampassed
the encire range of defihitions. unfortunately, none of B
these stno:es vere able to acourately deternine ‘the’ varia-
. bles preQicting retention or accurately classify stndents as
‘{: persxsters or non- pecfisters. “The lack of success .of these
studies may have been due to the heavy use of pre-enrollment
K . daég such as ;CT scores and High School transcript informa-
tion, this study focuses only on retentibn in the first
sesester of college. .this choice of the time period would
. presulebly allov the pre-emrqllment &nta to have its saximus
.';ffect. The usual first selester rate of nonpersistence at,
The Universitz,of Towa is about 7%. - lltionéh this is not as.
hxgh as the second semester nonpersistence rate, the second

~
. semester 'vas assuned to be 1n£1nence¢ lore.py,factors other

) : than the prJLenzolllent dete. ' \“/_
pecific objectives of this study Iere-to R
(1) 1dentity pre-en;olllent characteristics that dis-

ttnqndeh non-pexsisting stgdents"troe students who

’ ' - persist into the second se;;cter of iheig freshsan

year,

(2) reduce the lerge nnlber of pre-eo:olllent varia-

bles to a slell nusber of useful gtediction verie-

-

bles, and - . . ‘. 2|




]

A
2

~

&
(3) nse linear and nonlinear classification techniqnes
3

“to thoroughly exhanst the predictive pover of the

- prediction variables. . —_

[ 4 £

The\rall 1978 class of enteriig freshlen at !he Univer-

”
sity of Iova served as the primary sasple in this stndy.

.- Aboat 7% of the 1978 cohort dropped out before the start of

the second semestier o{\:he 1978-1979 ecadelic year. This
&,

rate is ‘similar to tho:z—observee in past lﬂars. The 1978

cohort was grouped as 1lovs : ‘ Ty

‘ .-Gronp A: “lon-persisters"---the 7% of the freshaen.

.

uho left the University by the second sesestdr’ of
> tTéir ﬁ:eshlan )‘ar; S .

-Eronp B: “PG:SiBtéIS”‘°°ﬂF‘:ttOSQ freshsen in the

' 1978 cohort who started the second semester of
‘ their tred%nan yeer. |

C . Seperate analyses vere not done fpr leles and telnles
'due to the ssall sasple size of group A. Prdwions stndies
have indicnted~that there is no difference in persistence

tor leles an& females. The Pall 1979‘c1ass’ot entering !

treshnan at The university of Iowa served as the cross vaIi-_ﬁ

datiqn group. b

-

™




Data sources «
Three sources ot 1n£orsation were used in this study to
ohtain predictor variables H Acr test scores, the Acr Stu-

dent Profile, and high school transcript 1nforlation fros

the University Registrar. .The Acr tests leasure acsdelic
skills in English, lathenatics, natnral science. and social
science. A composite test score bssed onaperfornence 1n
these areas is also provided. Thé stndent Protile neport
provides 1nforsstion about the student's bsckgronnd, past
accosplishaents, special nseds, an{ future "educational/voca-
tionsi objectives. llse provided in the Stndent,Profile Re-
port are special scores froam an ACT Interest Inventory. In-
+ formation nsed tros the high school transcript incindes s ;
grade point average, class rank, and the size ot the gradu-
ating class. 'In most cases, the high school transcript in-
formation %nd all tie ACT data sers/provided to The Univer-
sity of Iowa as a reqniresent tor admission. 0Using data
directly fros the aboye sources, nine cosblned variables

@

uere crcated.. rhese'varisbies vere siasple snssfof blnary

response 1tess relating to. specitic areas of stndents' ex-

tracurricular activities in‘high school.

Y S -’

- \ ° . s ’ g
LY : >

~ .

. I Pesrson correlstion

- ‘\'

‘atrir vas prodnced ns&nq the -

-

' pre-enrollment 1n£orsetion froa.the 1978 cohort. lissing

_valyes ‘'were not repL@ced\uh;I,‘developing tha correlation

. -t ' . 3
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. selection.

‘gectors to retain.

+

matrix. As a result, the.nnnner of cases nced to calculate
the conrelations renged from .46 to 2842, depending on the
variables‘correlated. The correlation watrix forned the ba-
sis for the snbseqnent calculations. | .

A Principal COlponents anaiysis vas perforned on the

correlation satrix to prodUCe eigenvalues and to deteraine

the portion of variance each factor coptribnted to the ove-.

rall variance. Based on‘%hese resnlts, tvo sets of tactors '

vere chosen. The first set consisted of the fevest nnlber
of factors that could account'for a,snbstiniial proportion
of the variance, arbitrarily deternined to be 65%. rortyS‘

three ;actors vere 'retained using the'above criterion. If a

.sinisum’ eigenvalue of 1 been nsed as the criterion, forty-
'oge factors would have been retnined. the se@cond set con-

' sisted of those factors that contribnted at least 1 1% to

the total vafiance. rhe criterion vas chosen after revi;'-
ing the criterion prodnced nsing the Scree method ot factor
The second set of‘tactors vas produced: becanse

forty-three factors va$ considered too large a nyaber of

ot

-
.

-

this second approach..
' Both sets of factors wvere rotated using varimax rotaf '
tion and factor scores nere cflculated for each student.
Two discriminant classification fnnctions vere cnlculated '
uging the tvo different sets of factor scores. Thetiiegsi-

fication variable wvas first semester persistence, coded as a

Tventy-three factors vere retained ncing'-

"
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- zero or a one. A test of homogeneity vas made for each
function t& détermine whether the pooled éovariance gatricoék
for the discrilinant fnnctions could be validly used. '

. Cross validatzon vas perforled on the 1979 coliort. The
factor scoring patterns from each fdctor analjsis vere used
to calculagp.the factor scores for the 1979 cobort. Both
ghe 43- and 23-fact6r‘scores vere obtained. The discrimi-
nant £unctions calculated for the.1§78 cohqft,uere then ap-

plxed to the 1979 factor scored data.-

\

+

Pinally, in order to account for(pOSSible nonljinearity
in the data, a pear neighbor analysis4vas performed on the
u3'£act0t data. Only part of the analysis ‘as conpleted dwe -

. to thé high cost. The incomplete analysis yielded poorer .

' ‘results than the discrinxnant results on the calibration

-

" data.

-iﬂsm

a

There were 2,850 eﬁgering freshman at The University of

~ Iowa in the fall 1978 c;hort.~ Althong{ 132upro-enr011lent
vafiables ver; éheorbtiéally available for each student,
there ;;fe ;1£;1ng values. Pleven of the bré;enroll;ont va-
riables had less ghan 2000 rospondonts., To increase the
number of usahle cases in both the 1978 and 1979 cohott, av;.
eragos vete suhs;t;n&od for missing values for these eleven '
va:iables. rhna 1 71 of these studonts had enongh informsa~

tion to allow tactor scqring. ‘ ’ ' -




&’l

the 2@01 students of  the 1979 cohort lefe factor scored,. -

’

_ rhe results of the first factor analysis used to pro-
dnce eigenvalnes and ‘to degerline'portion of Variances are '

gi{eu in Tablé 1. . The sgts-of 43 and 23 factors were ob< -

-
~
¢

taiped fros this factor analysis. . L ’ <L
1he‘taﬁated u3-factor .set accounted for 65% of the ove-
réll“variance. The calibfatinn data applieaﬂto the discri- .
minant fﬁﬁ;ﬁion yielded th. results: shovn in Table. 2. .The
accuracy ot the prediction vas §3.73i. tﬁe acid&l-rate of
ratention vas 93.73%. Ihe test of hdmogeneity for the vith-‘
variance matrices vas rejected at the p<. 001 lavel lith
_é chi-sguate value of 126@.and 946 degrees ‘of freedos. When -

*

1697 of tle subjects remained for analysis. ihese subjects

vere thén entered into the discrilin;nt Innction._ The re-

/-sults of this procedure are shown in Iable 3. The discrimi-

i

pant function hbad an accuracy of only 90.51% vhep applied.to *.

{

the 1979 cqhort,

The factor analysis retaining only 23 factors was also %

varinax totated. The alonnt of overall variancJ\acconnted e
L ¢ .

.for uas 48%. _ Table 4 shous the rasults of the calibration

- data applied to the discriminant function.. Table 5 shows the o

»

cross validation data appliod to ‘the di;¥rilinant fnncfibn.

The accuracy of the talibration data vas 92 57%. The accd- -

L

‘'eracy of ‘the cross validation data vas 89.16%. tho honoqgne—

ity -of vithiﬁ co;ariance satrices was rejected at the p<. 001

i

level as the chi-square vaipc vas 489 with 276 degrees ot:

.;1P :'. ‘ |

freedom« _‘ "

J




v . Ihe Qiscrilinant/results of the two analyses vere lar-
ginally“better than chance for the calihration data. The
crossualidation resnlts areé norse than chance. This fol-
lous tﬁe pattern of previous retention stndies,at The Univ-
ergity of .Iova. Yeriables that\predict the{calibration data-
better thap cnance’fail'}o do so on cross validatiop data.
N On the basis of the cross validation results, the dif-

‘ference between using 83 factors apd using 23\factors vas -
negligible. 1f any variahl;s are to be used fros the pre-

’, enrollai data, the factor scores from tlfe 23 factor analy-

.sis sghou be nsed. There vere no indic“tions fros this or™
previons studies that a largei nulber of these pre-enroll’ .\
ment variables could account for more of. the variance of

‘ persistqnce. Previous studies at The University of Iowa dia

X no better than the resnlts ohtain‘% here. The nse of 23

~ factors rather than all 132 variahles noqld considerably re- .
duce the costs of analyses using the lCt profile, the ACT
scores, and reéistrar's high.school inforlation}~ However,

. the 23 factors do not predict retention any better than an
earlier stndy which “used only the 3 variables : Eigh sch?ol

. Gea, college preparatory curricullnl in Righ gghool. and

L student confidence in future acadesic or;vocational plans.

rhis seens to indicate that eveln 23 factors are too sany and

. that a llall.t set of factore should be used. This result

-

., Bay also indicate that tlie pre-enrollsent variables may not

be able/to,preoict pérsistence vwith acceptable -accuracy. '

» ’ 14
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., tors that qain;ginéﬂthe cnrrént level of.predictién of- per-
A . !

-hot been invest;gatqd here.

’ : . . ° . . . o '9

. . 13 S .
In conclusion,. it appears that pre-enrollment variables

. per se 40 not directly predict persistence. iieretoro. cur-

rent iesearch at Iova is based on inforsmation sources othér‘
- , ) . 1

I

§han ghd‘pre-tholllenf sariablés; The 'ssallest set of fac-

sistence should be developed and used in refention studies
to save‘on costs of storage and costs of analysis. but in

conjnnction uith other 1nforgat10n.‘ It shodld be noted that

.it say hc possible to affect the rate of persistence by in-

tervention on the basis of pre—enrolllent data. but that has‘

[‘ .

&
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‘43 PACTOR - DISCRIRINANT CALIBRATION BESULTS
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PREDICTED I.K!!l‘! 100

LEMVE staY , TOTAL

w - | a3
63.25% 36.75%

4

RN

10 1568 1594
1.88% 98. 12% 100.00%

- e !

-

I. [ :
TOTAL | 104 1607
" 6.08% 93.92%

ACCURACY OF" 95.73%,
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