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. - PREFACE
Ths research was conducted under Project 7719, Air Force Personnel System
. Development on Selection, Assgnment, Evaluation, Quality Control, Retention,
Promotion, and Uthzation, Task, 771902, Exploration of Methods for Increasing the
Effectiveness of Personnet Programs. The investigation was made m’pania] response to
RPR 73.40, Prediction of AFROTC D:)achment Viabihty, ongnating at

, AFROTC/ACME.
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A PROCEDURE FOR ESTIMATING ENROLLMENT AND COST FACTO
" -, AFROTCHOSTQIES ' ' . /[

¥ -

A O A

t

° L INTRODUCTION

.~ The objective of thus research was to develop a method for estimating stident enroliments arrd totat
operating costs at prospective Air Force Reserve Officer Tranipg Cogps ( 0TC) hostsite institations )
that would be both reasonably accurate and simple to implement. Initial effgffs in this area docurmented by

Alley and Berberich (1975) indicated substantial relationshipg between vafiows measures of detachment
performance and charactenstics of the host college. For practifal purpo wever, some of the predictos
variables used in that study were of limited value, either be they were unavaable for certain schools ™~ - -
or werégdifficult to update on a perodic basis. In response/to immedfate requirements outlined, by M-
AFROTC for an operational prediction system, the feasibility of revisugg the predictor base was explored

with the intent of converting to more readily accessible institutional measures whilé maintaining the

accuracy of estimation obtained in, the earlier study. . L
) L

»

.
. +

_ B ARPROACH

The mtial pool of predictor variables included in the analysis 1s shown in Table 1. Th.e information
was .obtaned from three standard reference books. availgble in most academic libraries: (a) American,
Universities and Colleges (10th ed, American Councit on Education, 1968); (b) The (Bllege Blue Book
(14th ¢d, CCM Information Corporation, 1972); and (c) Eameéd Degrees, Conferred (1970-71, Nationa

Centet for Educational Statistics, 1973).. - .

. -
'

LT ’ .-
Table ] Institutional Characteristics " i

Variables t . Format : ‘ _-Sourcs N
+ T ¥

S

a

" Total Male Ensollment (Undergrad) Literatl - Américan Coundil on Education’
Total Female Enrollment (Undergrad) Literal American Couricil on Education
.To,tal Graduate Enrollment - 7. Literal American Council on Education
Average ACT Composite - Literal . American Coundil on Educ'ation‘
Total PhDs Awarded ) s Literal ’ American Council on Education
Total, Undergraduate Scholarships . Literal . American Coundil on Education
Average Worth of Undergrad Scholarships Literal American Council on Education
Total Full-Time Teaching Staff ' Literal . American Coundil on Education Ny,
Total Number of Library Volumes - Literal ’ American Council on Education )
Total Revénues  .-. . ‘ " Literal American Coundil on'Education

" Total Revenues from Tuition & Fees ~ Literal American Council on Education
Collocated ROTC Units . Categorical (), American Council on Education
lnstitutionﬁl Type : Categorical (4)° Amcgdn ‘Council on Education
Institutional Control . - ) Categorical (2) Anerican Councit on Education
Institutional Religious Affliation Categorical (3) '/ American Coundil on Education
Land Grant Status . ‘ ' Categorical (2)° American Coundil on Education
Geographic Region . s » Categoriml‘(S) ’ College Blue Book
Pct. Black Enrgllment > ' Literal : Coliege Blue Book
Students per Faculty Member _ Literal . College Blue Book
Degrees Awarded in 24 Selected Areas * Litenl - Office of Education (HEW)

7
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_ The critenon varables of prinapal interest were student enrollmentsdm Aur Science (AS) 300 and .
total detachment operating costs (excluding funds associated with the college scholarship and fhght
instrycion programs). To insure stability i these measures, enrollment and cost data for the fwo most -
recent school years were aveuaged, and the composites used in* the acttial analysis. P

<, Individual detachments constituted the samphng .units. To be included in-the analysis sample, a
detachment had to have been in continuous operation for at least five years and muyt have offered °
AFROTC traming on dn optional rather than a compulsory bass. In total, apgroxnmately 150 detachments,
met the dual standard for inclusion. L / ;

’

g e . ‘

“ After the data were assembled into computenZed format- for all gah'(f detachments, a standard
multiple regression analysis was performed to select and weight the predictor variables appropriately. In
these exercises, mstitutional measures which did not contiibute uniquely to predicting’ either the . -

¢

enrollment of costcritend-were subsequently drqpped from the final equations: . . -

=

For each citerion, two ,models werg developed. The Tfirst permitted information about depree’ v
ofientations to enter the equations while the second did not. Of all the predictor variables, the data on -
-degrees awarded in selected areas was the most time-cohsuming to obtam from 2 clerical standpaint. Thus,
servicgable predictions were desired poth,gncluding and exclut'iing\this informatiog, . R

. . ¢ .
—— N N A ¢ ' . . M

' * . [

v . I}, MODEL SPECIFICATIONS ‘ e
Variables selected from those contamned in the imitial pool, as providing the imost accurate composite
\ predictions of AS 300 enrollment and total detachfignt costs, are listed in Table 2.with associated codirig
~ defingtions. The aceuracy of the final equations is summanzed in Table 3 which also shows means, standard
deviations, and zero-order correlations between selected variables and the criteria. \A'cqmpbsite validity of
.65 was obtained in predicting AS 300 enrollments, accounting for approximately 42% of the ‘criterion
vanance. A restncted model excluding degree orientation data yielded-a correlation of .63. Similar validities .
“were noted for equations predicting total detachment costs where the full and restricted models yielded
correlations of .64 and .62. Each of the four coefficients was statistically significant beyond the .01 level.
. However, n neither zase did degree orientations sdd" significantly to prediction when considered in the
confext -of the other vanables. Raw score tegression weights for predictot variables included in thefinal
\ eauaiions,are shown in Table 4. ’ '

. . - A .

' - " IV. DISCUSSION : o TS

. Results from this analysis suggest that an appreciable amount of the ~ariance in AS 300 enrollments
* and total detachment costs can be accounted for by considering various characteristics of the host college at

. ““which the detachments are located. These would include geographic region, total school enroliments,
proportion of male enrollments, students per faculty member, institutional type and public versus private
control. Degree ofientation data as defined in. this.study appears to be more of less redundant with the
other more readily accessible information just déscribed. For practical purp{)ses, the restricted modek
excluding the degree data yle%d equivalent predictions with greater efficiency; especially in view of the
clerical processing rieeded to retrieve the number and proportion of. degrees awarded. . ’

The accuracy of prediction associated with both the enrofiment and cost models compares quite
favorably, with that obtained in prior analyses. Previously, correlations qf .71 and .75 had been:repprted °
using approximately 30, independent predictorg, and a single year of enrollment and cost dlata (Alley &

- “Berbengh, 1975). Some shrinkage was expectedydue to the fact that 2-year composite criteria were used -
“and that only 26 of the rewised predictors had been retained®for simpliaty of implementation. ) o

4
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R . .
cowl 0 e e Tabk 2 {)eﬁhitim‘ of Predictor Variablés Setected for Final Equations - ‘
P R - . ¢ BT . » .
M4 . . i r
Variable -~ Cetinitiop '

L;terak gcoding format. Includes the total nomber of full-th\alé

Total Male Enrollment
; , undergraduate enrollments.

‘g S ¢

s ‘Total Enrollment e Lneraf}odlng format. Includes the tolal numiber of full-time male and
. LR ) female enfollments at-the undergraduate and graduate levels.
‘ .‘ Awerage ACT Composite : l.lter'ari coding fermat. This number reflects the avetage ACT composite
o ¢ v o - ¢ for entering freshimen. For schools at whuch the SAT matherhatics and,
L . a ~ . . . verbal scores only are available, teference is made to conversion tables
- - ) . " found 1n Alexander Astin’s, Predicting Academic Performance in Cok
’ / o " . lege, American Counal on Education, 1971 _ ’
T " Students Per Faculty Member, Lifepal coding format.-Ubtammed by dividing the totalenrollment by
‘ P o ) the total full-ime fagulty. S .
o Geographic Region .= Categoncally coded:1 1f applicable, ¢ otherwise. States included in
. . o e each region are histed below. 7 ,
New England CT,ME, MA, NH, RI, and VT ,
Mid East NY, PA, NJ, DE, MD, WV, and DC >
. Great Lakes . OH, N, MI, IL, W1, and MN .
i Plains . ND,SD, NB, 1A, MO, and KS . . .
" South East VAING, SC, GA, FL, AL, TN, MS, AR, LA} and KY
) ° South West . . - TX] OK,NM, and AZ i
' Rocky Mtns hd MT, WY, CO, UT,and ID . . .
; Far West - ~ . 'NV,CA, OR, WA, HI, and AK »
f‘qlnstitutnohal Type . Categoncally coded 1 1f applicable, @ otherwise.
. Unaversity L ~ b . T
. Liberal Arts College
Teachers College ; -
. Technical Institute . )
- Public Coatrol’ . - Categorrcally coded 1 1f the institution is under public control; @ if
. ’ private. .
LS Predominantly Male Categorically coded 1 1f the percéntage bf males in the unde’rgraduate
. 4 student body 1s greater than 75%. @ 1f predominantly coed. Note that
, s, this variable does not include provisions for predominantly female
* : institutions since at no ime have AFROTC detachments operated in
. . . this type vironment. _
. Predormunantly’ Black . Categomeally coded 1 if the pércentage of black enrollments'is greater
. than 75%,® otherwise. o
e _ Collecated ROTC+  ~ Categorically coded 1 if the institution does not presently offer an
. ROTC program of any type; @ if either the Army, Navy or both are
) . represented. .
. Degree Orientation Literal coding format. Represents the total percentage of degrees
o . . . offered 1n 24 specialties grouped nto seven broad areas. Career fields
. B o - included in each area are listed below. Note- Totals add to 100%.
P Realistic . o Agriculture, Architecture, Engineering, Geology .
©° Saéntific - Biology, Computer Sciences, Mathematics, Physical Science”
. * Social oo Education, Health, Psychology, Social Sciences '
~ & . - S Y
RN o -_,:Conve,ntnonal - & Business, Home Economics ”
e . T EsMterprising ) Area Studies, Banking and Finance, Law, Economics, History, Politial
- Artistic . ’ Fine and Applie , Preign Languages, Letters 7 j/
- T, *Aerospace ) Acrospace Engfneering ’ :
Coe T I . AR :
\)‘ ‘ S ) ! - ) - :r: ; . ~ . ‘ 7 . . j.“ .

“#a " ) . A _/‘ h
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Table 3 Means, Standard Dcviatioﬁé, Zero-Order and Composite
Validities for:Sclccted Predictors (N=150)

iv

! . , Correlations
N ' AS 300 Total Det
Variable Mean L R Sg Enr - . Cost (Exg)
Total Male Enrollment - 5346 4029 35 36
Total Enrollment ' 10236 . 8464 27 25
Avg ACT Compogite 23.62 . 277, ) -20
StudentsPer Faculty Merber 14 7 .08 .05
Geographic Region .
New England 047 3! —15 st
Mid East” 134 34 ~.19 —13
Great Lakes 174 . .38 —.16 -.10
Plains - 121 .33 -.08 -02 -
South East 235 43 .15 24
South West .107 31 : 27 .19
Rocky Mtns. .060 .24 .07 .04
Far West . 121 33 " .06 -.14
Institutuwional Type ‘
University .691 .46 .14 .21
Lib Ants College 214 41 -.13 . =24
Teachers College .040 20 -05 -07
. T;chmcal Inst . .053 .23 -.02 .07
Public Control (1=Public) .644 A8 41 .39
Predom Male (1=Male) .195 .40 -.01 .07
Predom Black (1=Black) . ".027 16 -.05 -.07
Collocated ROTC (1=None) .550 .50 —.11 -.09
Degree Orientation
Realistic 14.849 16.89 .19 227
Saentific . 11.110 6.22 -2 - 17
Soqal . 30.367 13.60 .00 >.07
Conventional : _ 15.600 8.58 ‘ 23 27
Enterprising : 13.372 8.53 -.21 -.19
Artistic -14.178 795 -.27 -.32
Aerospace 495 - 1.06 - .20 Sa3
- R -
Composite Validity (R)- R, . 4
(a), W/Degree Orientations 65%* 64
(b) W/O Degree Orientations 63+ .62%*
**Statistically significant beyond the .01 level, ' =
L]
—

-
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Table 4. Final Regression Equatiens .

Regression Welghts

AS 300 Enroliment

Total Det. Cost (Exc)

h . Variable W/O Degrees W Desgress W/O Degrees W Degroes
Total Male Enroliment 00391 .00305 11.15475 8.87206
Total Enrollment —~.00126 —.00088 -3.48417 —2.59997
Avg ACT Composite ~.91666 -1.08260 —4506.07812 -5557.44568
Students Per Faculty 14325 .13898 715.59403 646.71914
Geographic Region ’ -
New England -.73550 -.27516 —~7378.96747 —12642.57251
“ Mid East 54252 78659 389.23394 690.22260
Great Lakes —1.93683 00000 —11749.90173 —7794.72571
Plains 00000 1.17916 +2546.30753 %1512.88818
South East P 6%7687 7.14121 17243.24121 12925.65479
South West ’ 15.48333 15.50517 18299.45972 13366.16833
Rocky Mtns. * 8.17501 8.53507 4363.28333 344795981
Far West - 12.02718 . 12.84212 .00000 .00000
Institutional Type ' ]
_University —2.44785 10421 8987.13703 —14609.28601
Lib Arts College 92576 4.88511 00000 —24054,63292
Teachers College. —-10.11856 —3.97059 —22882.61230 —37861.93018
Technical Inst .00000 .00000 29570.76807 00000
Public Control (1=Public) 506417 3.44808 8905.19043 8793.59570
Predom Male (1=Mak) 3.97086 —.68808 16167.75671 —1949.86902
Predom Black (1-Black) —8.33948. -11.30723 —43134.59033 -54911.64648
Collocated ROTC (1=None) —1.27049 -2.06776 5262.61475 2800.20331
Degree Orientation . ‘ :
Realistic 21100 .00000
- Scientific ¢ -.07400 -29.16100
Soaal .00000 —622.33900
) Conventional .16300 , 346.00700
. Enterprising 26200 ‘ 708.29200
: Artistic —.07100 - =791.9690Q
R Acrospace }.68800 4856.17400
CComstant | T S Tt- e 3025422 ¢ - -25.54716 . 16602830000 . 238170.76000
'( )
It is i ing to note the measures which did not appear to contribute uniquely to predictive’

_ accuracy in the Ghtext of those selected. Variables dropped from the system included female enrollments,
b total number of PhDs awarded, number of undergraduates on scholarship, average worth of undergraduate
Y scholarships, total number of full-time faculty members, number of library volumes, and misce{f#heous
\ revenue data. Similarly, religious affiliation and land-grant status were shown to provide little in the way of

incremental validity. This does not imply that'Shese- factors taken individually were unrelated to the
[y criteria; only that any predictability associated with them was shared in common with one or more of the
i variables selected for the models. The same might be said for the degree orientation variables which, in

i these analyses, did not contribute significantly to predictive accuracy.

e
/ - . ,
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0 '
‘ As noted in previous studies (Alley, 1974, Alley & Berberich, 1975), there appears to be some
simihiarity between the enrcllment and t al co predlctlon systers. This may be attributable to the fact g i -

that certain components of the total cost estimates vary propértionally with the number of cadets enrolled

th m. . . ' * e v . . . .
n the progra / . / \/ , .
. / V. ILLUSTRATION ’
/
»
‘Since it is somegmes difficult- to concep alize the combined effect of a large number of variables
weighted simultaneously jn a prediction model, some additional insight into the procedure used might be
gained by reviewing the cha;acterﬁtm of a simpler model. Suppose that only three items of information
were available about a potentjal, host-site: (a) the total number of mal®enrollments, (b) whether it was
deu_pubhcmn&mmmnmﬂ,md {c) whether or not 1t was mc:_nmi_m_thLSthwcsLIhtgemml -]
form of a rcgressnon equation utlhzmg this mformatlon m:ght be as follows

Y —C+/a,X’ #a; X2 +a3X° where -

Y = the cnterion of 1nt¢r’est (e.g., AS 300'emollments) . '

- . / - A

C = aconstant term -

7 X! = the number of nale enrollments
/ .
7 X2 = [ 1f the institution is publicly controlled; 0 otherwise
/ i X3 = | if the instit tion is located in the Southwest; 0 otherwise -
a,,- a3 unknown leastsquares regression weights s
“The coefficients a; - ay are estimated by observing the éffects of the three predictor variables on AS 300
* enrollments at current operational detachments. Moreover, the values dssociatedswith a; - a3 4re such that
ro other vatues would provide more accurate predictions. The next equation shows the values of a, - a3 as
‘ computcd on the analysis sample (R =.50). '
. . Y = 1273+(0007@)S +(10.22)X2 +(12.55)X3 ‘
BY generplizing to scho‘ols which do not yet host detachments, it would be possible to estimate the .
expected |AS 300 enrollments. If, for'eg(ample, a candidate school had a total of 15,000 male enrollees, was ) t
privately tontrolled, and was located in the Southwest, the best estimate of its expected AS 300 enroliment . - \"

would be:

-~ -~

1273+(oo76)(1509(})+1(;22(0),\(1255)0)0r S N /

=37 . |

hips identified m,ihls equation are shown graphlcally in Figure 1. The precedure for estimating
influence of 26 predictor variables (as opposed to 3) would be identical in both analytical form
and subscquent applitations. °

-

-

V1. CONCLUSIONS/RBCOMMENDAT]ONS
These analyses support the technical feasibility of establishing an objective, quantifiable procedure
- for evaluating any potential host-site institutjon. It is recommended that a data file be assembled containing
all schools in which it might be desirable to establish an AFROTC detachment. Information for each school
would include but not necessarily be limited to those measures specnﬁed in Table 2. The selection process
,could then bé supplemented with expected enrollment and total cost data based on 1 past experience with
/. similar mstltutlons

l’/ 12 - . ' N '
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