
ED 125 483

AUTHOR
TITLE

INSTITWICN .

'REPORT NO
PUB LATE
NOTE
AVAILABLE FEOM

DOCUMERT RESUME

HE 008 067

Alley, William E.'; Earterich, George L.
A Procedure for Estimating Enrollment and Cost
Factors at Potential AFFOTC Host-Sites.
Air Force'Euman Resources Lab., Lackland APB, Tex.

Personnel Fesearch Div.
AFERL-TP-75-76
Dec 75
14p.
HQ. Air Force Human Resources Laboratory (AFSC),
Brotks Air Force Ease, Texas 78235

ELFS PRICE MF-$0.83 EC-$1.67 Plus Postage.
DESCFIPTORS *Cost Effectiveness; *Educational Facilities;

Enrollment Projections; Environmental Influence's;
*Higher Education; *Military Personnel; *Military
Training; Operating Expenses;.Organizational
Effectiveness; Statistical Analysis; *Student
Enrollment

IDENTIFIERS AFRCTC; *Air Force Rese,. Cfficer :raining Corps

ABSTRACT
The development of effectiveness criteria fcr AFROTC

detachments, and relationships between the criteria and various
environmental and program characteristics are descripgd. The
objective of the study is the development of a methed-for estimating
student enrollments and total operating costs at perspective
host-site institutions by using institutional measures Which can be

easily updated. Standard multiple regression techniques are used in
the analysis. The predictors were chosen for their high validity and
their easy access in an operational setting. Utilizing,the equations
and procedures set forth in the report, cost and enrollment figures
can be derived tar potential AF ?OTC host sites. (Author/OMF)

(

****************!************** * * * * * * * ** * * *** ****s* ****** * * * *** ** **A**

Documents acquired by ERIC include many informal unpublished
* materials not available from other-sources. ERIC makes every effort *

* to obtain the best copy available. -lievertheless, items of marginal *

* reproducibility are often encountered and this affects the quality *

* of the icrcfiche and hardcopy reproductions ERIC makes available *

* via the ERIC Document Reproduction ServiceAEDRS). EDRS is.not
* responsible for the quality of the original document. Reproductions *
* supplied by !DRS are the best that can be made from the original.
***********************************************************************



AFHRL-TR-75.76,

A PROCEDURE FOR ESTIMATING EN,ROLLMeNT 44.
AND COST. FACTORS AT POTENTIAL

AFROTC HOST-SLTES

E

S
0
U

R

C
E

S

William E. Alley .

George L. Berbench, Al C, USAF

PERSONNEL RESEARCH DIVISION
Lackland Air Force Base, Texas 78236

Dectmter 1975
Irdsnm Report for Penod Februrry 1975 Jure 1975

Approved for pubbc release, distribution unbrruted.

1

'r

LABORATORY
"Ir

'AIR FORCE SYSTEMS COMMAND
BROOKS AIR FORCE BASE,TEXAS 78235

2



NOTICE

When US Government drawings. specifications, or-other data are used'
for any purpose other than a definitely related Government
procurement operation, the Government thereby incurs no
responsitulity nor any obhgation whatsoever, and the fact that"the
Government may have twormulatid, furnished, or m any way supplied'
the said drawings, speofcations. or other data is not to be regarded by
implication or otherwise, as in any 'manner licensing the holder or any
other person or corporation, or conveying any nghts or permission to
manufacture, use, yr sell any patented ration that may in any way
be related thereto

This mtenm report was submitted by Personnel ReSearch Division, Air
Force Human Resources Laboratory, Lackland Arr Force Base, Texas
78236, under project 17719, with Hq Air Force Human Resources
Laboratory (AFSC), Brooks Air Force Base, Texas 78235. William E.
Alley, Personnel Research Dmsion, was the project monitor. *,

This report has been reviewed and cleared for on publication and/or
pub!) release by the appropriate Office of Information (0l).in
ac ordance with AFR 1'90-17 and DoDD 5230 9. There is no objects
o unbrrnted distribution of this report to the public at large. or

DDC to the National Technical Information Service (NTIS).

This technical report has been reviewed and 16 appoved.

LELAND.D BROKAW, Technical Director
Personnel Research Division

Approved for publication

HAROLD E. FISCHER, Colonel, USAF
Commander

ti



cksmfitd
Ay,

SECJR,TY L ASSI.F1'.:*TfON, OF T,S PASE tWhwe Daza.E.ntete=,

C---/ i REPORT DOCUMENTATION PAGE
. READ INSTRUCTIONS

BEFORE COMPLETING FORM

I REPORT N.JMEIER 2 GOVT ACCESSION NO 3 PEC,R EN ,5 CAT A-O5 ...NBER

AFHRUTR-75-76
TITLE (and Subrir le)

1

A PROCEDURE FOR ESTLMATING ENROLLMENT
AND COST FACTORS AT POTENTIAL
AFROTC HOST-SITES

5 TvPE DT REPORT 8 PERIOD COWERED

Interim .

February 1975 June 1975 .

6 PERFORMING ORG REPOR- NUMBER

7 Au THORN 31

Witham E Alley
George L Berbench

n & CONTRACT OR GRANT NUMBER'S)

*-

9 PERFORMING OROAN,ZATION NAME AND ADDRESS

Personnel Research Division
Air Force Human Resources Laboratory .

Lackland Air Force Base; Texas 78'36 .

IC PROGRAM ELEMENT PROJECT TASK
AREA 5 WORK UNIT NUMBERS

62703F
77190243 1

1 I CONTROLLNG OFFICE NAME AND ADDRESS
Hq Air Force Human Resources Laboratory (AFSC)
Brooks Air Force Base, Texas 78235

12 REPORT DATE

December 1975

13 NUMBER OF PAGES

14

1 MONI TOPIN 0 AZAENC, NAME 5 4D-LPEss'7/ differen' Iron- C,,ttolling Office)

4
. .

15 SECURITY CLASS (of thiS reporr)
1

Unclassified I

15 . DECLASSIFICATION DOWNGRADING
SCHEDULE

16 DISTRIBJT ON STATEMENT /of 'his Report
.

.

Approved for public release, distribution unhmited , Q.
-

17 DISTRIBUTION ST AT EVEN T of the b4'rqt en'ered In Block 24,-If different Iron- Report) _

A 4
a.,

II SuPPLEAENTRY NOTES
F

,
.

IA KEY WORDS (Continue on reverse side if necessary and tdentrfy by block number,

AFROTC
organizat ulna! effectiveness

.

environmental charactenstics
institutional research
regression analysis .

20 ABSTRACT (Continue on revers side If necesury said identify by block number)

This report is one of a series descnbmg (a) the development of effectiveness cntena for AFROTC

detachments, and (h) relationships between the criteria and vanous environmental and program charactenstics. The

objective of this report was to develop a method for estimating student enrollments and total operating costs at

perspEctive host-site institutions by using ipstitutional measures which were Easily updated. Standard multiple

regression techniques were used in the analysis The predictors were chosen for their high validity and their easy

access in an operational setting. Utilizing the equations and procedures set forth in the report, cost and enrollment

figures can be derived for potential AFROTC host-sites .

\-

DD t'm 1473, JON 73
EDITION OF I NOY SS i5 OEhOLETE

4

Unclassified
SECURITY CLASSIFICATION OF THIS PrGE When nt En f erqd)

-'



PREFACE

This research was conducted wider Project 7719, Air Force Personnel System
Development on .Selection, Assignment, Evaluation, Quality Control, Retention,
Promotion, and Utilization, Task, 771902, Exploration of Methods for Increasing the
Effectiveness of Personnel Programs. The investigation was made inopanial response to
RPR 73.40, Prediction of AFROTC Detachment Viability, originating at

AFROTC/ACME.
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A PROCEDURE FOR ESTIMATING ENROJ.,LiyiENT AND COST FACTO
, AF ROTC HOST-alTES

L INTRODUCTION

The objective of this research was to develop a method for estimating
operating costs at prospective Air Force Reserve Officer Training Chips (
that would be both reasonably accurate and simple to imp)emen
Alley and Berberich (1975) indicated substantial relationslii
performance and characteristics of the host college. For practi
,variables used in that study were of limited value, either be

. Initial of
between v

al purpo
they w

ent enrulLmints and total
Oft) host -site institutions
4n this area docurneated by

out measures of detachment,
weve4 some of the predictor

e unavailable for certain schools

or wereidifficult to updale on a periodic basis. In response /to mune le regarements outlined, by ttc}.-

AFROTC for an operational prediction syStem, the feasibility of revi the predictor-base-Was,exp)ored
with the intent of converting to more readily accessible institutional measures while maintaining the
accuracy of estimation obtained in the earlier studs'.

6

11. APPROACH

The initial potil of predictor variables included in the analyiis is shown in Table I. rhe information
was . obtained' from three standard reference books, available IR most acadeinic libraries: !(a) American

Universities and Colleges (10th ed, Ainerican Council! on Education, 1968); (b) The 051lege Blue Book

(14th ed, CCM Information Corporation, 1972); and (c) Earned Degree;Ccmferred (1970-71, NatiOnal

Cehtet for Educational Statistics, 1973)..

. , Table 1 Institutional Characteristics
8

Variables Fsirm at - Sours

Total Male Enrollment (Undergrad)

Total Female Enrollment (thidergrad)

Total Graduate Enrollment

Average ACT Composite

Total PhDs Awarded

TotalUnderg,raduate Scholarships

Average Worth of UndergradScholarthips

Total Full-Time Teaching Staff

Total Number of library Volumes

Total Reventis
Total Revenues from Tuition & Fees

Collocated ROTC Units

Institutional Type

Institutional Control .

Institutional Religious Affliation

Land Grant Status

Geographic Region

Pct. Back Enrollment
Students per Faculty Member

Degrees Awarded in 24 Selected Area

Literal

literal
Literal

literal.
Literal

Literal

Literal

Literal

Literal

Literal

literal
Categorical (2)

Categorical (4)'

Categorical (2)

Categorical (3)

Categorical (2)"

Categorical (8)

literal
literal .

Literal

American Council on Education

American Council on Education

American Council on Education

American Council on Education

American Council on Education

American Council on Education

American Council on Education

American Council on Education '14.4%,..

American Council on Edtitation

American Council onEducation

American Council on Education

American Council on Education

Ameri.*Council on Education
Anierican Coundl on Education

American Council on Education

American Council on Education

College Blue Book

College Blue Book

College Blue Book

Office'of Education (HEW)

7
5



The cntendn vanables of principal interest were student enrollments Air Science (AS) 300 and .

total detachment operating costs (excluding funds associated with the college scholarship and _flight

instr) ion programs). To insure stability in these measures, enrollment and cost data for the two most

recent school years were aVokage4and the composites used &the 'actual analysis. t

Individual detachments constituted the sampling .unitl. To be included in the analysis sample, a

detachment had to have been in continuous operation for at least five years and mist have offered
A.FROTc training on an optional rather than i compulsory basis. In total, approximately 150 detachments,

met the dual standard for inclusion.

""- After the data were assembled into c,omputented format- for all Nalidr detachments, a standard

multiple regression analysis was performed to select and weight the predictor variables appropriately. In

these exercises, institutional measures which did not contribute uniquely to predicting' either the . -

enrollment oi costcritend-were subsequently droppedfroin the final equations:

For each criterion', two models were developed. The first permitted information about degree'

orientations 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-consuming to obtain from clerical standpoint. Thus,

servic2able predictiont were desired bothjncluding and excluding this information,. ,

MODEL SPECIFICATIONS

Variables selected from those contained in the initial pool, as providing ihe most accurate composite

predictions of AS 300 enrollment and total detactunent costs, are listed in Table 2,with associated coding

definitions. The accuracy of the,fma7 equations is summanzed in Table 3 which also shows meatis;Standard

deviations, and zero-order correlations between selected variatiles and the criteria. A compbsite validity of

.65 was obtained in predicting AS 300 enrollments, accounting' for approximately 42% of the criterion

valiance. A rest ncted 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, in neither ease did degree orientations scht significantly to prediction when cdnsidered in the

content -of the other variables. Raw score regression weights for predictot variables included in the final

_ equations.are shown in Table 4.

IV. DISCUSSION

Results from this analysis suggest that an appreciable amount of the-variance 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 ,enrollments,

proportion of male enrollments, students per faculty member, institutional type and public versus private

control. Degree orientation data as defined in, this.study appears to be more Of less redundant with the

other more readily accessible information Just described. For practical purposes, the restricted models

excluding the degree data yield equivalent predictions with greater efficiency; especially in view of the

clericalprocessing needed to retrieve the number and propOrtion 9fdegrees awarded.

The accuracy of prediction associated with both the enrollment and cost models cornpares quite

favorably with that obtained in prior analyses. Previously, correlations of .71 and .75 had beekreported

using approximately 30 independent predictors, and a single year of enrollment and cost ,data. (Alley &

Berbench, 1975). Sortie shrinkage was expecteVue to the fact that 2-year composite criteria were used

and that only 26 of the revised predictors had been retained for simplicity of implementation. .

6
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Oefinitio pi:Ptedictor Variables Selected for Final Equations

Variable
definitior

Total Male Enrollment

Total Enrollment

Average ACT Composite
b hl

Students Per Faculty Member,

Geographic Region

New England
Mid East
Great Lakes
Plains
South East

°South West
Rocky Mtns
Far West

Institutiohal Type

University -

Liberal Arts Colle,ge
Teachers College
Technical Institute

Public Control`

Predominantly Male

Predominantly' Black

Collocated ROTC

.

Degree Orientation

Realistic
Scientific
Social

,,Conventional
Ejftet prising

Literal coding format. Includes the total number of full-tun/Male

undergraduate enrollments'.

Literal coding format. Includes the to 1 =libel- of full-time male and

female enrollments at:the undergraduate and graduate levels.

Literal coding format. This number reflects the average ACT composite

for entering freshmen. For schools at w)iich the SAT mathefriatics and,
verbal scores only ate available,ieference is made to conversion Tables

found in Alexander Astin's, Predicting Academic Performance in Cob

lege, American Council on Education, 1971

Literal coding sformat. anamed by dividing the totat,enrollment

the total full-time faculty.
Categorically coded, I if applicable, V otherwise. States included in

each region are listed below.

CT,ME, MA, NH, RI, and VT
NY, PA, NJ, DE, MD, WV, and DC
Oil, IN, MI, IL, WI, and MN
ND," D, NB, IA, MO, and KS
VA NG, SC, GA, FL, AL, TN, MS, AR, LA; and KY

TX OK;NM, and AZ
MT, WY, CO, UT, and ID
NV, CA, OR, WA, HI, and AK

'7

.74

Categenclilly coded 1 if applicable, Q. otherwise.

Categontally coded I if the institution is under public control; 0 if
private.,

/-

Categorically coded I if the perc$itage bi'males in the undergraduate

student body is greater than 75%, 0 if predominantly coed. Note that

this variable does not include provisions for predominantly female
institutions since at no time have AFROTC detachments operated in

this

Cate

type

all coded 1 if the percentage of black enrollments'is greater

tha75%, 0 otherwise.
Categorically coded 1 if the institution does not presently offer an

ROTC program of any type; 0 if either the Army, Navy or both are

represented. -

Literal coding format. Represents the total percentage of degrees

offered in 24 specialties grouped mtp seven broad areas. Career fields

included in e,ach area are listed below. Note Totals add to 100%.

Agriculture, Architecture, Engineering, Geology
Biology, Computer Sciences, Mathematics,Physical Science'

Education, Health, Psychology, Social Sciences
Business, Home EconoMics
Area Studies, Banking and -Finance, Law, Economics, History, Politital

Science
Fine and Applie
Aerospace E neenng

reign Languages, Letters 1

7
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Table 3 Means, Standard Deviations, Zero-Order and Composite
Validities for'Sekcted Predictors (N=150)

Correlations

AS 300 Total Oat
Variable Mean SD Enr Cost (Exc)

Total Male Enrollment
Total Enrollment
Avg ACT Composite
Students-Per Faculty Member
Geographic Region

5346
10236
23.62

14

4029
8464
2.77

7'

.35

.27
-.22

.08

.36

.25
-.20

.05

New England .047 .21 -.15 -.15<'
Mid Ea St' .134_ .34 -.19 -.13
Great Lakes .174 .38 -.16 -.10
Platns .121 .33 -.08 -.02
South East .235 .43 .15 .24
South West .107 '.31 .27 .19
Rocky Mtns. .060 .24 .07 .04
Far West

lnstitutuional Type
.121 .33 ,.06 -.14

University .691 .46 .14 .21
Lib Arts College .214 .41 -.13 . -.24
Teachers College .040 .20 -.05 -.07
Technical Inst .053 .23 -.02 .07

Public Control (1=Public) .644 .48 .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 .22'
Scientific 11.110 6.22 -.22 -.17
Social 30.367 13.60 .00 .07
Conventional 15.600 8.58 .23 .27
Enterpnsmg 13.372 8.53 -.21 -.19
Artistic -14.178 7.95 -.27 -.32
Aerospace .495 - 1.06 .20 ,23

. ..

COmposite Validity (R)-
(a), W/Degree Orientations

,

.65** 64**

(b) W/O Degree Orientations .63** ;62**

**Statistically significant beyond the .01 level.

1)
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Table 4. Final Regression Equations

Variable

Regression Weights

AS 300 Enrollment Total Det. Cost (Exe)

W/O Degrees W Degrees W/b Degrees W Degrees

Total Male Enrollment .00391 .00305 11.15475 8.87206

Total Enrollment -.0(1126 -.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

Cieit-1.akes -1.93683 .00000 -11749.90173 -7794.72571

Plains . 00000 1.17916 -2546.30753 11.1512.88818

South East 6.17687 7.14121 17243.24121 12925.65479

South West 15.48333 15.50517 18299.45972 13366.16833

Rocky Mtns. . 8.17501 8.53507 4363.28333 3447.95981

Far West
Institutional Type

12.02718 ',
A.,

12.84212 , .00000 .00000

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) 5.06417 3.44808 8905.19043 8793.59570

Predom Male (1=Male) 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 5262.6147S 2800.20331

Degree Orientation ,
Realistic .21100 .00000

Scientific
. -.07400 - -29.16100

Social .00000 -622.33900

Conventional .16300 346.00700

Enterprising .26200 708.29200

Artistic -.07100 -791.96900

4 Aerospace 1.68800 4856.17400

. CConstant 31125422 - -25-.54716. 166028.30000 2381'70.76000

It is rig to note the measures which did not appear to contribute uniquely to predictive'

accuracy in the text of those selected. Variables dropped from the system included female enrollments,

total number of PhDs awarded, number of undergraduates on scholarship, average worth ofundergraduate

scholarships, total number of full-time faculty members, number of library volumes, and rniscellftheous

revenue data. Similarly, religious affiliation and land-grant status were shown to providelittle in the way of

incremental validity. This does not imply thatAbtoe-factors taken individually were unrelated to the

criteria; only that any predictability associated with them was shared in common with one or more of the

variables selected for the models. The same might be said for the degree orientation variables which, in

these analyses, did not contribute significantly to predictive accuracy.

9
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As noted in previous studies (Alley197 , Alley & Berberich, 1975), there appears to be some
similiarity between the enrollment and 461 co prediction systems. This may be attributable to the fact
that certain components of the total cost estimates vary proPortionally with the number of cadets enrolled
m the program.

/ V, IL( TRATION

Since it is sometunes difficult- to conceptialize the combined effect of a large number of variables
weighted simultaneously jn a predictibn model, some additional insight into the procedure used might be
gained by reviewing the characteristics of a simpler model. Suppose that only three items of information
were available about, a potential,host-site: (a) the total number of malttnrollments, (b) whether it was

__under_pultic versus private eonttol,,_and.(c) whether or not it was located in the Southwest .Thegeneral
form of a regression equation utilizing this information might be as follows:

A
Y =C4ai X' -IYa2X2 +a3X3 where

Y = the cnterion of interest (e.g., AS 300 enrollments)

C = a.constant term

X' =. the number of le enrollments

X2 = 1 if the institu on is publicly controlled; 0 otherwise

X3 = I if the instit ion is located in the Southwest; 0 otherwise

a3 unknown least-squares regression weights

The coefficients al - a3 are estimated by observing the effects of the three predictor variables on AS 300
enrollments at current operational detachments. Moreover, the values associated with al - a3 are such that
rto other values would provide more accurate predictions. The next equation shows the values of al - a3 as
computed, on the analysis sample a= .56).

= 12.73 + (.06070X;.+ (10.22)X2 + (12.55)X3

By gener zing to schools which do not yet host detachments, it would be possible to estimate the
expected AS 300 enrollments. If, for'example, a candidate school had a total of 15,000 male enrollees, was
privately ntrolled, and was located in the Southwest, the best estimate of its expected AS 300 enrollment .
would be:

= 12.73 + (.007 ..56 (150(9 1%10.22(0) (12,55) (I-) or-
= 37

The relati hips identified in,this equation ate shown graphically in Figure 1. The procedure for estimating
the joint fluence of 26 predictor variables (as opposed to 3) would be identical in both analytical form
and subsequent applications.

VI. CONCLUSIONS/RECOMMENDATIONS

These analyses support the technical feasibility of establishing an objective, quantifiable procedure
for evaluating any potential host-site institution. It is recommended that a data tile be assembled containing
all schools in which it might be desirable to establish an AFROTC detachment. Information for each school
Would lnvlude but not necessarily be limited to those measures specified in Table 2. The selection process

,could then btsuplilemented with expected enrollment and total cost data based on past experience with
, similar institutions,
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