
AFHRL-TR-75-18 

AIR FORCE ~ 
H u 
M 
A 
N 

R 
E 
s 
0 u 
R 
C 
E 
s 

AN ANALYSIS OF AFROTC DETACHMENT VIABILITY 

By 

William E. Alley 

George L. Berberich, A 1C, USAF 

PERSONNEL RESEARCH DIVISION 

Lackland Air Force Base, Texas 78236 

August 1975 

Interim Rl'pOrt for Period February 1974 - February 1975 

LABORATORY 

AIR FORCE SYSTEMS COMMAND 

BROOKS AIR FORCE BASE,TEXAS 78235 



,., , , i 

l 

NOT ICE 

When US Gov,·rnrnent drawings , speci fica tions, or other data arc used 
for any purpose other than a definitely related Government 
procurement operation . th e Government I.hereby incurs no 
responsibilit_ nor any ob li ga tion what soever, and the fact that the 
Government may have fo rmulated. furnished, or in any way supplied 
the sa id drawin gs. specifications. or other data is not to be rega rded by 
implica tion or otherwise, as in any manner licensi ng the holder or any 
other pl!rson or corporation, or conveying any rights or permission to 
manufacture, use. or se ll any patented invent ion that may in any way 
be rel a tetl there to. 

This interim report was submitted hy l'crsonnel Research Division , Air 
Force lluman Resources Labora tory. Lackland Air Force Base . Te xas 
78236, under proj<:,£.1 .11.19. with liq Air Force Human Resources 
Laboratory SC) , Brooks Air Force Base, Texas 78235. 

fhis report has been reviewed and cleared for open publication and/or 
public release by the appropriate Office of lnfonnation (01) in 
accordance with AFR I 90-17 anti Do DD 5230.9. There is no objection 
to unlimited distribution of this report to the public at large, or by 
DIX to the National Technical In formation Service (NTIS). 

This technica l report has been reviewed and is approved. 

LELAND D. BROKAW. Technical Director 
Personnel Research Division 

Approved for publication. 

HAROLD E. FISCHER. Colonel, USA F 
Commander 

I j 

l 

• · ' ll 

__ .,,. 

• 

• 



Unclassified 
Y CLASSIFICATION OF THIS PAGE (When Data Entered) 

REPORT DOCUMENTATION PAGE 

/ 

AN ANALYSIS OF AFROTC DETACHMENT VIABILITY• 
~ ~ ::;:::::i ~ ~ 

William E.IAlley 
George L./Berberich 

READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

CiPIENT'S CATALOG NUMBER 

8 . CONTRACT OR GRANT NUMBER( s) 

9 . PERFORMING ORGANIZATION NAME AND ADDRESS 

Personnel Research Division 

10 . PROGRAM ELEMENT. PROJECT , TASK 

AREA & WORK UNIT NUMBERS 

Air Force Human Resources Laboratory 

Lackland Air Force Base. Texas 78236 

11. CONTROLLING OFF I CE NAME AN-D-AD_D_R_E_S_S ________ ~'M-l-i,_ 1,11----4 -w;. --..-a.-a.-r:.-A---------~ 

Hq Air Force Human Resources Laboratory ( AFSC) 

Brooks Air Force Base. Texas 78235 

14. MONITORING AGENCY NAME & ADDRESS( il dillerenr from Controllinll 0 CL ASS . ( o/ rh/a report) 

Approved for pub :ic release : distribution unlimited . 

Unclassified 

15e. DECLASSIFICATION ' DOWNGRADING 

SCHEDULE 

17 . DISTRIBUTION STATEMENT ( o t the • bs tre ct entered In Bloc k 20, II d/1/erent from Rep ort) 

18 . SUPPLEMENTARY NOTES 

19 . KEY WO ROS ( Continue o n ,~ \·e, s e 1ido ii ne c e.! s ery and lden~lfy by blo c k number) 

AFROTC cost analysis 

officer procurement cost effectiveness 

college characteristics 
detachment effectiveness criteria 

;.V ;) 
20. ABSTRACT ( Con tinue on re verse •Ide II ne cesu,,· and /de Iii; by bloc k number) 

DO 

TI1is report is , one of a series describing : (~) •11e development of effectiveness criteria for AFROTC 

detachments; and (W relationships between the criteri, and various environmental and program characteristics. 

Normative data are presented for selected criteria (enrol11nent, production and unit costs) for each school year 

between I 966 and 1974. Multiple regression techniques were used to determine the ex tent to which criterion 

performance was attributable to characteristics of the host college and characteristics of the program . Predictive 

stability was examined across both institutions and time . Implications of the findings for evaluating both current 

detachments and potential host sites were discussed .~ 

FORM 
I JAN 73 1473 EDITI O N OF I NOV 65 IS OBSOLETE Unclassified 

SECURITY CLASSIFICATION O F TH IS PA GE When D n ; :, Entered ) 

• 



SE C URITY CLASSIFICATION OF THIS PAGE( When Del• Entered) 

SE CU RITY C LA SSI F IC A TIO N O F THIS PA GE(W/1en o,.,,. En ter pd) 



PREFACE 

This research wa~ conducted under Project 2719 , Air Force Personnel System 
Development on Selec tion , Assignment;'---°Evaluation. Quality Control, Retention , 
Promotion, and Utilization ; Task , 771902+- Exploration of Methods for lr,.:reasing the 
Effectiveness of Personnel Programs . The investigation was made in partial response to 
RPR 73 -40 ; Prediction of AFROTC Detachment Viabi '. ity , originating at 
AFROTC/ACME. 

The authors would like to express appreciation to Mr. Henry Clark, Arnn Kay 
Wilson and Amn Mike Hill of the Computational Sciences Division , Air Force Human 
Resources Laboratory , for the excellent statistical and programming support provided 
during the course of the study. Acknowledgement is also expressed to Lt Col Alphee 
Babineau , Requirements Manager at AFROTC , for his initiation and continuing support 
of the project. 

• 



-

I. Introduction 

II. Approach . . 

The Criterion Package 
The Predictor Package 
The Analysis 

Ill. Rl'sults and Discussion 

TARLE OF COl\'TENTS 

Estimating Detachment Perfunnance from Environmental Characteristics 
Cross Validation Fxercises .... 
Analysis of Program Characteristics 

IV . Applications 

Cu1Ten! Detachments 
Potenti ,il llost Site Ev:iluation 

V. Summary and Conclusions 

Refere nces .. .. . . ... . 

Appendix A: Normative Distributions of Detachment s on Selected Criteria 

Appendix 13 : llalf-Samplc Cross-Validation Exercises 

LIST OF TABLES 

Table 
I Detachment Effectiveness Criteria 

2 Means. Standard Deviations and Mean Correlations Between Years 
of Detachment Criteria ( I 966 - 1973) 

3 Predictor Variables 

4 Multiple Correla lions Between Various Subsets of the Environmental 
Variables and Selected Enrollment . Production and Cost Criteria 

5 Regression Analyses to Determine the Independent Contribution 
of the HEW Variables in the Conte xi of Astin Variables 

6 Regression Analyses lo Determine the Independent Contribution 
of the Astin Variables in the Context of HEW Variables 

7 Regression A11alyses lo Del ·rmine the Independent C'ontrihution 
of Squared Astin Variables in the Context of Astin Variables Alone 

8 Regression Analyses to Detem1ine the Independent Contribution 
of Squared Astin Variables in the Context of Astin and H':W Variables 

3 

Page 
5 

6 

6 
8 
8 

8 

8 
13 
13 

14 

14 
14 

I 7 

18 

19 

20 

Pase 
6 

7 

9 

10 

10 

10 

11 

11 

•mcironn PAGI BLANK-?m" 

t 



List of Tables ( limti11ucJ) 

Table 
9 Zero-Orde r Correlations Bet ween Envi ronmental C'haracti ristics 

and Recent Detach ment Perfu rm:mce Crit eria 

10 Regression Analyses to Determine the Independent Co ntribution 
of Program Characteristics in the Cont ex t of Environmental Charac teristi cs 

11 Ne t Effect s of Pro gr:11n Characteristi.:s in the Co nt ext 
of the Environmental Variables ........ .. ... . 

12 Illustra tion of a Multi -Year De tac hment Qualit y Cont ro l Roster 

I J Co mparison of Act ual vs l'reuicted Cr iterion l'l:rfurmancc Based 
,111 Env;ru nment al and l'rogra 111 Charactcrist ics 

14 Evaluatiun of l'll ten ti a.l llnst Sit es 

Al Dctacl1111cn t Frequ !ncies fur i\S 100 th ro ugh AS400 Enrollment : l'J73 1974 

A2 Detachment Frcqu, ncies fur umber o f ( ;raduatcs. Cost pe r (; raduak 
and Total Detac 1,1nent Costs: JIJ"/ 2 1973 ........... . 

Bl Multiple Co rrelatinns Obtained During Split -Sa mple Cross-Va lidation 
Exercises: Environmental Characteri stics vs AS I00 En rollment 

B2 Mu:tiple Co rrelations Obtained During Split -Sample Cross-Valid ation 
Exe rcises: Environmental Ch aracteristics vs ASJ00 h 1rollment 

83 Multiple Co rrelatiuns Obtained During Split -Sa111ple Cross- Validation 
Exe rcises : Environment al Charac teristics vs umber of Gradu ates . 

B4 Multiple Co rrelations Obt ained During Split -Sample Cross-Validation 
Exe rcises: Enviru nment al Charactcristcs vs Cos t pe r (;raduate (Ind) 

BS Multiple Co rrelations Obtain ed During Spl it-Sample Cross-Validation 
Exercises: Environment al Characteristics vs Cost per Gradu ,,t e (Exel ) . . . .. 

B6 Mult1µL Cl •r rclations Obtainu l During Split-Sample Cross-Validation 
Exercises : Enviro nment al Ch aracteristi c.-s vs Detachment Viabilit y ( 1% 4 - 1974 1 

4 

Page 

• 

12 

13 

14 

t s 

16 

17 

19 

l lJ 

21 

21 

21 



AN ANALYSIS OF AFROTC DETACI-IMENT VIABILITY 

I. INTRODUCTION 

Effective management of large and complex organi .·.ations requires that considerable effort be made 

to monitor the progress uf individual subunits and to insl ,re the viable operation of the system as a whole . 

The Air Force Reserve Otfo.: er Tr:tining Corps (AFROTC) is one such organization . With total enrollmenls 

in excess of 27 .000 students undergoing instruction at 180 detachments throughout the United Stales, the 

AFROTC program has for several years been the principal source of Air Force commissioned officers. 

In the late l()£10's, a research program was initialed ;11 the request of 1-lq AFROT_C to develop 

improved methods of evaluating detachment viability. Until that time, the detachments were judged 

primarily on the basis of near term performance measures : annual graduate production and associated unit 

costs. There was a growing awareness, however, that there might be qualitative differences in dctachment 

output which would not become evident until after entry to active duty. Mean aptitude levels of graduates 

from various detachments. fnr example, would effect attrition in subsequent technical training programs . 

Other characlcrisitcs of detachment cohorts might inlluence. in part , how well they perform on the job and 

ultimately whether or not they elect to become career officers. Thus. a principal goal of this effort was to 

extend the evaluation system so lhal both near and long term unit effectiwness criteria could be monitored 

over time. 

Aside from requirement s for an enhanced criterion package. research was also needed to identify and 

i11vestigate the principal rnrrclates of criterion performance at the detachment lev P. I (i .e., institutional size. 

geographic location etc.). Dcfinitiw analyses of this typ1: could lead to improved capability in predicting 

and/or controlling detac·hmrnt cllcc tivcness as required fur successful management. 

Previous research in this area has served mainly tu establish the basic feasibility of such an approach 

(Tupes. Dieterly . hirtuna & Madden. 1%8: Tupes & Madden , 1968. 1970 : Alley, 1974). The data base 

used in these studies was limited for research purposes lo input gmups entering service prior to 1964 . As a 

result , most of the production , cost and training criteria were somewhat dated for operational use. There 

were also certain assumptions made in these studies about linearity (' f functional relationships and 

predictive stability across time that required additional verification. 

A requirement now exists for updatin g the system to include information on all officer assessions 

from 1964 to the presenl. Due lo the magnitude of the data collection effort. the work was divided into 

two phases. Phase I involved the ac cumulation and analysis of the most recent detachment effectiveness 

criteria available fronr AFROTC. Most of the near term enrollment . production and unit cost criteria from 

1964 to I q74 fell into this category. Phase 11 consisted of a more comprehensive update of the data base in 

which the remaining long term crit eria (i.e .. input quality. training success.job performa111:e and retention) 

would be genera tcd. 

The purpose of this repurt is to present the interim results of these analyses . The principal research 

questions addressed in the study can be summarized as follows: 

a. To what extent arc there stable differences in detachment performance across criteria and across 

time '' The iPlent was to assemble data and develop normative statistics for each of the available criteria 

from 1964 to 1974 . and to determine if there was suftkient stability in these measures for long term 

forecasting purposes. It was recognized that some llfthe criteria would remain relatively invariant over time 

while others would not. Those that appeared inconsistent in Time I /Time 2 comparisons ( i.e., were 

sensitive to relatively short term influences or modifications in the operation of a detachment) might be 

useful in making comparisons between existing detachments, but would be of little value in forecasting the 

viability of a proposed detachment site. Highly stable criteria on the other hand which presumably rellected 

more enduring characteristic~ of the detachment or the surrounding environment could conceivJbly serve 

both purposes. 

b. To what extent can differences in detachment performance be attributable to inlluences beyond 

management control'> The answer tu this question also has several important implications for the evaluation 

of both current detachments and potential host sites. If. for example. detachment performance was 

functionally related to characteristics of the institution al which ii operated. lhe11 a more equitable 
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evaluation procedure could be implemented which controlled for these factors . Evaluation procedures for 

potential host site:, would also be enhanced if supporting documentation could be developed which 

indicated that the observed relationships were stable enou~h to generalize to new institutions at some 

future time period . 

c. To what t :itent can differences in detachment perfonnance be attributable to controllable 

features of the AFROTC program? lly estimating the influence of these factors , both unique and joint 

contributions in the context of the o·hcr variables, management decision makers would be in a better 

position to evaluate pr .1gram modifications and their expected consequences on the performance criteria. 

II. APPROACH 

The Criterion Package 

Detachment effectiveness criteria used in the analysis can be grouped into four broad categories : (I) 

enrollments - based on the number of students enrolled in AS 1()0 through AS400 , (2) production - based 

on the total number of graduates in a given year , (3) costs - derived from unit costs associated with 

graduation from AFROTC , a11d ( 4) overall viability - based on the relative success of the detachments in 

maintaining a viable program between 1964 and 1974. The criteria are summarized in ~realer det ~il in Table 

I . Normative distributions, means and standar< deviations for the criteria based on the most recent data 

available are shown in Appendix A. The first set of tables (Tables A I) gives detachment frequency 

distributions for ASIOO throut:h AS400. Dctachmv1t enrollments in AS 100 vary from less than 10 to more 

:han 200 cadets. The majority of the units fall w,thin the range of 21 to 30 enrollees. Enrollments in 

AS200 through AS400 are con'iiderably less with most units having 16 to 20 people enrolled in each of the 

three programs . TI1e data frum Table A2 indicates that graduate production ranged from less than five to 

more than 70 graduates with an average of approximately 21 per detachment. Considerable differences 

between detachments can also be noted 0,1 the unit cost and total cost critrria . To provide a historical 

perspective for these measures, means , standard deviations and mean correlations between years for the 

criteria between 1966 :md I 974 are shown in Table 2. The trend during this time has been a decline in 

graduate production from an average of about 36 in 1966 to 24 in 1972 . During the same period , costs have 

increased from an ave .age of $5 ,38 I per student to approximately $ I 5,2 I 7. The mean intercorrelations 

between years indicate that the enrollment production and total cost criteria are quite stable over time 

while the unit costs are much less stable . 

Enrollmrnt Criteria 

I . A',100 Enrollment 
2. AS ..:v) Fnrollment 
3. AS300 Enrollment 
4. AS400 Enrollment 

Production Criteria 

5. Graduate Production 

Unit Cost Criteria 

Table I. Detachment Effectiveness Criteria• 

6. Cost per Graduate, Incl CSP and FIPb 
7. Cost per Graduate, Exel CSP and FIP 

Total Cost Criteria 

8. Total Detachment Cost . Incl CSP and FIP 
9. Total Detachment Cost , Exel CSP and FIP 

Viability 

10. Viability; based on successful operation during 1964 - 1974 

Abbreviated Title 

ASIOO ENR 
AS200 ENR 
AS300 ENR 
AS400 ENR 

No of Grads 

Cost per Grad (I ) 
Cost per Grad (E) 

Total Det Cost (I) 
Total Det Cost (E) 

Viabilit y 

a Except fo r the enrollment criteria, these measures arc avai!abl ,· fo r each year o ( o perat ion between 1964 and 1973. 

Enrollment data arc available fr om 196 4 - 1973. 

bCS P refors to textbook cos ts associated with the College Scho larshi p Progra m. FIP re fe rs to cos ts assoc iated w:th 

the Flight Instructio n Prob'l"am. 
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The Predictor Package 

For purposes of this study it was useful to distinguish two sources of potential influence on the 

criteria : (a) environmental characteristics, and (b) program characteristics. The environmental variables 

define the institutional context in which tJ1e detachment must operate. They index the relative quantity 

and quality of student resources from which the cadet population is typically drawn . 

The major sources of basic data for this category of predictor are Astin ( I 965) and information 

provided by the Office of Erl:ication , Department of Health , Education and Welfare (HEW). The Astin 

variables shown in Table 3 describe various specific features of a college including freshman input factors , 

size , estimated selectivity , and professional degree orientation as reflected by the relative number and types 

of degrees conferred. These variables are in the form of T scores with a mean of SO and a standard deviation 

of 10. Information from HEW included geographic region , type , and control of the college or university . 

These data were coded in sets of mutually exclusive categorical variables where a college was assigned a 

value of I if the characterization applied ; zero otherwise. 

Program characteristics, in contrast to environmental characteristics, are controllable features of the 

detachment at least from tJ1e standpoint of AF ROTC management. ·1 hese vanabtes cteline the operating 

characteristics of the detachment itself whether it is a two-year or four-year program and whether or not it 

is collocated with a detachment from the other services. To the extent the program influences can be shown 

to determine effectiveness of the detachments , AFROTC management will be in a better position to select 

from among various planning options so that program viability , however defined in terms of the 

effectiveness criteria, can be maximized. 

The Analysis 

The analysis consisted of model definition and testing by multiple regression methods as outlined by 

Ward and Jennings (1973). The units of observation were detachments operational in a given time period . 

Documentation of results was obtained in ilie form of means , standard deviations, correlations, model 

regression weights and F statistics. The overall conceptual model for analyzing the environmental and 

program correlates of each criterion can be characterized as follows : 

(DC P) = (EC) + (PCP) 

where DCP are detachment criteria fo r year p, 

EC are environmental characteristics and 

PC are program characteristics for year p. 
p 

Within a given year , ilie detachment records were analyzed separately for two random split-half 

samples and for the total sample. The half-sample analyses provided cross validation statistics across schools 

and, when the model regression weights were applied to data from adjacent years, cross validation statistics 

across time. Results from the total sample of detachments provided working models for the system. 

Ill. RESULTS AND DISCUSSION 

Estimating Detachment Performance 
from Environmental Characteri,tics 

Table 4 shows the results of the full sample regression analysis using environmental characteristics to 

predict the most recent d~tachment performance criteria. The Astin v;::fables alone produced significant 

multiple correlations (p<.01) with every criterion except AS JOO Enrollment . Significant correlations 

ranged from a high of .59 in the prediction of Total Detachment Costs to .SI for Cost per Graduate(£) . 

Models containing only HEW variables were statistically significant for all of the enrollment , production and 

cost criteria. These data suggest that , while such factors as institutional size and selectivity may be only 

marginally related to freshman enrollments, they do account for appreciable differences in the remaining 

criteria. Moreover , performance on all of the criteria appears to be related to the geographic location , type 

and control of the host institution. 
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Table 3. Predictor Variables 

Envlronment1I Cl't1r11:terlltlc1 (EC) 

ASTIN Variables 

I . h,tellectualism (INT) - a combined measure of the academic ability of the student body and 

moli':::tion for graduate schoe,i. 

2. Estheticism (EST) - a measure of interest and achievement (during high school) in literature and art . 

3. Status (STA) - an indicator of high socioeconomic background and motivation toward a career in 

business, politics, or law. 

4. Pragmatism (PRA) - a measure of motivation towards careers in engineering, agriculture, or physical 

education. 

S. Masculinity (MAS) - primarily based on the percentage of male students and on a high percentage 

motivated toward the professions. 

6. Estimated Selectivity (SEL) - a measure of the ability level of the student body as estimated by 

dividing the total number of highly able students who want to enroll in the college by the total 

number of freshmen admitted . 

7. Si :;.e (SIZ) - based on the total full-time enrollment as reported by the American Council on 

Education. 

~- Realistic Orientation (REAJ - the proportion of BA degrees in engineering, agriculture, physical 

education, forestry, and industrial arts. 

9. Scientific Orientation (SCI) - the proportion of BA degrees conferred in the natural sciences, such as 

physics, chemistry , etc. 

IO. Social Orientation (SOC) - the proportion of BA degrees in nursing, education, social science, etc. 

11. Conventional Orientation (CON) - the proportion of BA degrees in business, accounting, etc . 

12. Enterprising Orientation (ENT) - the proportion of BA degrees in public and busine.;s 

administration, advertising. political science, etc. 

13. Artistic Orientation (ART) - the proportion of BA degrees in fine arts, languages, etc. 

HEW 
)4. Area - New England (NE) 2S . Liberal Arts College (LA) 

15 . Area - Mideast (ME) 26. Teachers College (TC) 

16. Area - Great Lakes (GL) 27. Independent Technical (IT) 

17 . Area - Plains (PL) 28. State Control (SC) 

18. Area - Southeast (SE) 29. Local/State Control (LS) 

19. Area - Southwest (SW) ~0. Non-Religious/Non-profit (NN) 

20. Area - Rocky Mountains (RK) 3 l. Roman Catholic (RC) 

21. Area - Far West (FW) 32. Other Religious (OR) 

22. Predominantly black (PN) 33. Predominantly Male (PM) 

23. Public Control (PC) 34. Predominantly Coed (PC) 

24. University (UN) 35. Land Grant College (LG) 

Program Character■tics (PC) 

36. Program Type 37. Collocated ROTC 
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Table 4. Multiple Correlations• Between Various 
Subsets of the Environmental Variables and Selected EnroDment, 

Production and Cost Criteria 

Detachment Criteria (DC) 

ASI00 AS300 No. of Colt Per Total D■ t 
ENR ENR Grads Grad (El 

Ptedlcton R Rl R Rl R Rl R Rl 

ASTIN 38 1411 s 53 28 .. 57 33 .. SI 26** 
HEW 58 34•• 57 33•• 54 29•• 54 29•• 
ASTIN+ HEW 67 45•• 70 49•• 69 48•• 64 41•• 

aDccimals points omitted. "* Significant at .0 I level. 
·• Significant at .05 level. ns Non-significant. 

Total Det 
Cost (El 

R Rl 

59 35•• 
65 42•• 
74 56•• 

To determine whether both sets of predictors would provide a unique contribution to a combined 
Astin-HEW model, a series of F tests were made in which the predictive accuracy of models containing 
Astin and HEW variables were compared with that obtained using either the Astin or HEW variables alone. 
The results of these tests are shown in Tables S and 6. In all but one of the comparisons, the combined 
Astin-HEW models were significantly better than were restricted models using a single component. 

Table 5. Regression Analyses to Detennine the Independent 
Contribution of the HEW Variables in the Context 

Criterion Ful1 

ASIOO ENR .4466 
AS300 ENR .4"14 
No. of Grads .4797 
Cost per Grad (E) .4092 
Total Det Cost (E) .5552 

aFull Model : ASTIN+ HEW. 

bRest Model : ASTIN. 
*Significant at .05 level. 

**Significant at .01 level. 

of Astin Variables 

Restb dtl 11,2 

.1426 17 98 

.2809 17 117 

.3288 17 117 

.2554 17 117 

. 3476 17 117 

Table 6. Regression Analyses to Detennine the Independent 
Contribution of the Astin Variables in the Context 

of HEW Variables 

Criterion Full1 Rntb . dtl dt2 

ASIO0 ENR .4466 .3441 13 98 
AS300 ENR .4924 .3299 13 117 
No. of Grads .4797 .28 53 13 117 
Cost per Grad (E) .4092 .2891 13 117 
Total Det Cost (E) .5552 .4172 13 117 

aFull Model: ASTIN + HEW 

bRcst Model: HEW. 
*Significant at .05 level. 

*•Significant at .01 level. 
nsNon-significant. 

IO 

F 

3.11•• 
2.8s•• 
2.00• 
1.79* 
3.21 •• 

F 

1.4ons 
2.86** 
3.36** 
1.83* 
2.79•• 



A final series of comparisons were made to test for the presence d simple curvilinear relationships 

between the Astin variables and the criteria . For these comparisons, each Astin variable was squared and 

included as a separate predictor. If the squared terms added significantly to predicted accuracy when 

compared to models containing Astin variables alone or Astin-HEW variables combined , then the 

assumption of linearity in relationships would be rejected in favor of a more complex functional form . In 

none of the comparisons however (as shown in Tables 7 and 8) , were curvilinear effects found to be 

significant. 

Table 7. R~r1:Ssion Analyses to Detennine the Independent 
Contribution of Squared Astin Variables in the Context 

of Astin Variables Alone 

Criterion Full• 

ASIC)(} ENR .2286 
AS300 ENR .33S0 
No. of Grads .3972 
Cost per Grad(E) .3376 
Total Det Cost (E) .4307 

a Full Model : ASTIN+ ASTIN1 . 

bRcst Model: ASTIN . 
11 5Non-significant. 

Re1tb 

.1426 

.2809 

.3288 

.2S54 

.3476 

dt1 dt2 

13 102 
13 121 
13 121 
13 121 
13 121 

T.ible 8. Regression Analyses to Determine the Independent 
Contribution of Squared Astin Variables in the Context 

of Astin and HEW Variables 

Criterion l'uN• Rtstb dt1 dt2 

ASIOO ENR .4868 .4466 13 8S 

AS300 ENR .S506 .4914 13 104 

No. ol° Grads .S26S .4797 13 I04 

Cost per Grad ( E) .4970 .4092 13 I04 

Total Det Cost (E) .S9S0 .S5S2 13 104 

a Full Model: ASTIN+ HEW+ ASTIN1
. 

bRest Model : ASTIN+ HEW. 

"5Non-significanl. 

F 

.88" s 

.7611 S 
l .06" 5 

l .16"5 

l .37"s 

F 

.SI ns 
1.05"5 

_7911 s 
1 _40n s 
.7811 s 

The analyses to this point have capitalized chiefly on infonnation gained from fully operational 

detachments. Over the past ten years however, a number of units were disestablished because of failure to 

meet requisite production standards. Since predictor information was available for these detachments, and 

effort was made to explore the relationshp between the environmental variables and long-tem1 viability 

defined as successful versus nonsuccessful during the period 1964- 1974. Separate models containing both 

Astin and HEW variables, and HEW variables alone yielded multiple correlations of .73 and .66 , 

respectively, with the viability criterion. Both of the correlations were significant at beyond the .0 I level. 

The combined results of these analyses would seem to indicate that the combined Astin-HEW models 

were the roost efficient of those tested for e~ry criterion with the possible exception of AS JOO 

Enrollments . To provide a brief summary description of the relationships involved, a matrix of zero- order 

correlations between the Astin-HEW variables and selected criteria is shown in Table 9. Some caution 

should be exercised in interpreting these data since each of the coefficients was derived independently of 

11 



the others. In general, the pattern of relationships would seem to indicate that successful detachments (i .e., 

those having relatively high enrollments and production, low unit costs and relatively high probabilities of 

success), are more frequently located at im.titutions ranking high on pragmatism, size, and realism and low 

on status, masculinity. and selectivity. Moreover, detachments tend to be more successful at locations in the 

Southeast rather than the Northeast, and at publicly controlled universities rather than private liberal arts 

colleges. 

Table 9. Zero-Order Correlations1 Between Environmental Oiaracteristics 
and Recent Detachment Performance Criteria 

Oeuc:hm■nt Criteria (DC)b 

Number co,t co,t Total Total 

Environ mental AS100 AS300 of per per Oet Det Vlablllty 

Charac:terl1tlc:1 ENA ENA Gnd1 Grad (E) Grade (II co,t (El Coit (I) 1914-1974 

Astin 

(INT) - OS - 13 - 17 07 12 - 14 - 01 - 38 
(EST) - OS 03 - 03 - 01 02 - 06 00 - 25 
(STA) - 03 - 14 - 16 20 23 - IS -08 -41 
(PRA) IS 26 30 - 32 - 31 35 36 20 

(MAS) -09 - 21 - 21 JO 16 - 16 -01 - 23 
(SEL) - 17 - 17 - 19 16 24 - 23 - 04 - 38 
(SIZ) 08 34 36 - 34 - 34 30 28 18 

(REA) 14 27 28 - 32 - 32 _; 5 34 25 
(SCI) -02 - 12 - 10 07 06 - 02 - 01 - 17 

(SOC) - 03 - 04 - 06 08 03 - IS - 24 02 
(CON) 01 11 17 - 06 - 01 11 18 16 
(ENT) 00 - 12 - 16 19 22 - 14 - 08 - 27 
(ART) - II - 08 - II 13 12 - 17 - 23 - 24 

HEW 

(NE) -09 - 13 - 17 21 23 - 17 - 16 - 24 

(ME) - OS - 20 - IS II 14 - 18 - 09 - 25 
(GL) -06 - 19 - 09 11 JO - 07 - 04 -02 

(PL) - 17 - 09 - 07 - 02 -02 - OS -OS 04 

(SE) 33 23 22 - 09 - 11 33 24 20 
(SW) 01 14 13 - IS - IS 08 06 13 

(RK) - 02 08 12 - 07 - 07 07 OS 10 

(FK) - 06 13 - 04 - OS -06 - 11 - JO 04 

(PN) 19 06 - 04 09 03 - 01 - 08 06 

(PB) 13 41 36 - 39 - 46 42 22 37 

(UN) - 09 13 20 - 24 - 21 14 19 18 

(LA) 04 - 11 - 21 29 28 - 20 - 21 - 22 

(TC') - 09 - 06 - 08 - 02 - 06 - 07 - 12 00 

(IT) 18 -01 03 00 -02 12 09 03 

(SC) 16 43 39 - 37 - 44 45 26 37 

(LS) - 08 - 07 -09 - 02 - 03 - 10 - 12 00 

(NN) - 13 - 22 - 19 19 26 - 21 - OS - SS 

(RC) - 13 - 22 - 22 14 18 - 24 - 14 12 

(OR) 08 - 17 - 13 25 24 - 18 - 16 08 

(PM) IS -03 - OS 03 08 04 14 - 25 

(PC) - IS 03 OS - 03 -08 - 04 - 14 25 

(LG) - 08 22 24 - 26 - 28 22 IS 27 

3 Decimal points omitted. 

bThcse analyses used enrollmen t criteria from 1973- 1974 ; production and cost data from 1972 - 1973. 
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Cro~ Validation Exercises 

In certain applications of these data (as in estimating the suitability of a potential host site), it will be 
necessary to make inferences about future perfonnance at schools which were not included as part of the 
validation sample. To evaluate the stability of the environmental (Astin-HEW) equations across time and 
across institutions, a series of split- sample cross validation exercises was pcrfonned. Detachments in 
continuous operation between 1964 and 1974 were divided into two random half-samples. Estimates of 
potential error arising solely from criterion variations over time were obtaining by developing models on 
half-sample I (HS I) during a particular time period and cross applying the equations to the same 
institutions at d later time period . To estimate the influence of institutional variations, equations developed 
within a particular half-sample were then cross applied to the remaining half-sample in the same time 
period. By applying these equations to adjaa:nt time periods it was possible to estimate the effects of 
instability arising from both time and institutional variations. It should be noted that since only half of the 
sample was used during any of the build-up exercises, the cross-validauon estimates that were derived are 
considered lower-bound in the sense that higher cross validations would be expected if the full-sample 
equations could be subjected to the same procedure. 

The results of these exercises arc presented in Appendix 8. In general , they suggest that prediction 
models developed on half-sample data yield significant validities for a majority of near-term criteria when 
applied cross time , across institutions and across both institutions and time. The inference is made that 
these same properties would be found in the full-sample equations. For operational purposes, the major 
implication of these findings concerns the necessity for updating the models as future data become 
available . In the case of the enrollment and total cost criteria. significant validity seems to be retained for at 
least 8 years beyond the time the equations are developed . Models predi~ting graduatt production yield 
significant validity for approximately 4 years beyond development. The equations for the unit cost criteria 
(including and excluding CSP and FIP) would seem to require updating more frequently ; possibly every 2 
years. 

Analysis of Program Characteristics 

Using the environmental variables as control measures, analyses were made to determine if there were 
any unique effects on the perfonnance criteria attributable to program type or collocation with other 
detachments. In the comparisons, the collocation variable was coded I if the detachment was collocated 
with other Anny or Navy units and zero otherwise. Program type was coded I if only AS300 and AS400 
were offered (two-year only) and zero if four-year programs were available . Starting models containing both 
environmental and program variables were compared with restricted models containing only the 
environmental variables. Failure to find significant differences in predictive accuracy associated with the 
full and restricted models would indicate that neither collocation nor program type influenced the criteria 
when environmental effects had been controlled. 

Table IO shows the results of these comparisons. The program variables made unique contributions in 
predicting only two of the five criteria : AS300 1:"nrol/ments and Total Detad,ment Costs . There was no 

Table 10. Regre~on Analyses to Detennine the Independent 
Contribution of Program Characteristics in the Context 

of Environmental Characteristics 

Criterion Fu1tl Restb dt1 dtZ F 

AS JOO ENRC .4480 .4466 I 97 .25ns 

AS300 ENR .5537 .4914 2 115 8.02•• 
No of Grads .4911 .4797 2 115 I .29ns 
Cost per Grad (E) .4305 .4092 2 115 2.15ns 

Total Det Cost (E) .5863 .5552 2 115 4.32* 

aFull Model : ASTIN+ HEW+ PC. 
6Rcst Model : ASTIN+ HEW. 

cS ince " 2 year only" detachments were excluded from the AS 100 analysis, this comparison in­
volves unly the co location variable. 

• Significant at .OS level. 
• •Significant at .01 le ve l. 
nsNon-significa nt. 13 
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evidence that collocation or program type significantly effected AS JOO Enrollments , Number of Graduates 
or Cost per Graduate. An inspection of the raw score regression weights obtained in the context of the 
environmental variables (Table 11) indicate that collocated detachments generally had larger ASJOO 
£11rul/ments and slightly higher Total Detachment Costs than did single detachments with comparable 
environmental resources. Collocation appeared to have little, if any , unique effect on the remaining criteria. 
Detachments with two-year programs tended to have fewer ASJOO Enrollments and smaller Total 
Detachment Costs than did comparnble detachments offering four-year programs while , again, no 
differences were noted in AS/ 00 Enro/lmc11ts, Number of Graduates or Cost per Graduate. 

Table I I. Net Effects of Program Characteristics in the Context 
of the Environmental Variables 

Net Increase In Predicted V1lu11 

Pr09r1m AS100 A~ JOO No.of Cost per 
Characteristics ENA ENA Grads Grad (El 

Collocation nsb ns ns 
Collocated 9.9 
Non-Collocated 0.0 

Program Type N/A ns ns 
4 Year 10.7 
2 Year 0.0 

Criterion SD 15 .0 

Note .- N/ A = no t applicable. 

aliased o n raw -score regress io n weights r~scalcd to an arbitrary baseline of zero. 

Total Ott Cost (El 
(In tin thou11ndsl 

$1.7 
0 .0 

$5 .5 
0.0 
6.9 

bns indica tes that the unique contributio n in the context o f the environmental variable was 
found to be insignificant . 

IV. APPLICATIONS 

Current Detachments 

Results of these analyses have various applications for evaluating detachments currently in the 
inventory. Historical trends in unit production and costs can be monitored with reference to a quality 
control roster as illustrated in Table 12. Actual criterion values obtained for each school year between 
1963- 1964 and 1973- 1974 are displayed by detachment. Graduate production from Detachment 001 
(Criterion University), for example , ranged from a high of 82 graduates in 196€- 1967 to a low of '.!4 
graduates in 1972- 1973. Enrollments in AS400 peaked in 1965- 1966 at 127 cadets; presently there arc 
15 enrolled in the senior program. The trend in ASIOO enrollments shows a decline from the 1964- 1965 
period to 1970- 1971 with small gains each year thereafter. Information from Detachment 002 (University 
of Interest) shows consistly lower production and correspondingly higher unit costs during the same 
reporting period. 

The environmental prediction equations applied against the current detachment inventory provides 
some indication of expected criterion performance controlling for environmental and program 
characteristics. In Table 13 for example , predicted and actual performance for five detachments have been 
compared for the most recent production and cost criteria available. Residuals have been provided 
indicating over- or under-performance controlling for known differences in the predictor variables. It will be 
noted that even though Detachments C and D each graduated 26 officers, Detachment C produced three 
more officers than would be expected on the basis of uncontollable features of the environment while 
Detachment D produced nine less than would be expected. In this case, Detachment C might be said to 
have capitalized to a greater extent on resources :;vailable to it as compared with Detachment D. 

Potential Host Site Evaluation 

The results of these analyses also have implications for the assr.ssment of potential host sites. The 
environmental prediction equations developed du1ing the course of the study are generalizable in theory to 
any potential host for which environmental variables are available. Table 14 shows an array of predicted 
scores for 15 colleges not presently hosting detachments. Selection of schools with the highest predicted 
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Table 14. Ewluation of Potential Host Sites 

,..,dieted Pllrformance 

con,,, No. Coit Per 
or ASIOO ASJOO of Grad(E) 

Unlvtnlty ENR ENR Gr1d1 (In thouund1) Vlalllllty1 

School A 44b 29 30 13 .7 .21 

B 6 11 IO 12.7 .IR 

C 39 21 21 11.6 .52 

D 50 8 7 23.3 - .10 

E 47 33 25 12.9 -.08 

F 89 21 14 21.7 - .09 

G 87 32 20 14.8 .06 

H 41 2 6 29.1 -.29 

I 35 15 14 13 .6 .11 
J 78 32 28 15 .9 -.01 

K 66 41 45 5.3 -.29 

L 37 19 22 10.1 .11 
M 43 23 25 9.2 .05 
N IS 3 3 18.6 .03 

0 51 32 35 8.5 -.08 

X for Detsc 44 25 24 11.76 .14 

3 Prcdicted probability of disestablishment. 

bBold face ty pe indicates predicted performance at or above the 
mean for current detachments. 

cBased on valid Nin the analysis sample . 

scores would allow AFROTC management to maximize expected system perfonnance on any one of the 

criteria or on some composite measure . To illustrate one such approach, the predicted values representing 

performance at or above the mean for current detachments are shown in bold face type . Among those 

listed, schools E, J. K, Mand O might be considered among the more preferred locations. 

V. SUMMARY AND CONCLUSIONS 

The principal research findings of this study are : 

I . Relatively stable differences between detachments were noted in AS IO0- AS400 enrollments, 

graduate production and total cost criteria from 1964 through 1974. Mean correlations between years for 

these measures ranged from .81 to .96 . The Cost per Graduate criteria , including and excluding CSP and 

FIP, were much less consistent across time indicating that these criteria might not be suitable for long range 

forecasting purposes. The system-wide trends in these data were toward decreasing enrollments and 

production associated with increasing costs over time . 

2. A significant amount· of the variance in the 1973 - 1974 criterion data was attributable to 

environmental factors target}' beyond the control of detachment managers. These included institutional 

size , selectivity , type and control, the proportion of baccalaureate degrees awarded in selected categories, 

and geographic location. The documentation of these relationships supported the feasibility of an enhanced 

evaluation system applicable to both current detachments and potential host sites. 

3. An analysis of predictive stabilit~ across samples indicated that all of the validity estimates 

associated with the half-sample equations were overestimated to a certain degree during build-up , due to 

capitalization on chance relationships. The same would probably be true for the full sample equations 

although to a lesser extent than was observed with the half-sample data. The cross-validated correlations 

across schools, while moderate in size, were nevertheless statistically significant beyond the .01 level for all 

criteria except Cost per Graduate (/) . Cross Validations across both schools and time showed some 

deterioration for most of the criteria. Least affected were estimates associated with ASIOO, AS300 and 

Total Detachment Cost. Cross validated correlations for Number of Graduates declined in a more or less 

linear fashion over the eight year period. For Cost per Graduate (I) , no significant validity was retained 
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beyond the second year. It was concluded that the necessity for updating the equations at two-year 

intervals was more critical for Number of Graduates and Cost per Graduate than for the remaining criteria. 

4. Program characteristics (colocation and program type) were found to have significant unique 

effects in the context of environmental influences for two of the five perfonnance criteria tested . ColJocated 

detachments tended to have larger AS300 enrolJments and higher overall operating costs than did sin gle 

units A comparison of program types (two-year versus four-year) indicated that two-year detachments 

tended to have fe,11er AS300 enrollments and smalJer operating costs than did comparable detachments 

offering four-year programs. No evidence was found that program characteristics influenced AS I 00 

Enrollme11ts. Number of Graduates or Cost per Graduate when differences in environmental characteristics 

were held constant 
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APPENDIX A: NORMATIVE DISTRIBUTIONS OF DETACHMENTS 
ON SELECTED CRITERIA 

Table A I. Detachment Frequencies for ASIOO through AS400 
Enrollment: 1973- 1974 

(N = 180 Detochmenb/2 Opwating Location,) 

ASI00 AS200 ASl00 AS400 

£nroNment Enrollment Enrollment Enrollment 

Number Detachment Number Detachment Number Detachment Number 

of Cadets Frequency of Cadets Frequency of Cadets Frequency of Cadets 

201+ 2 IOI+ 4 IOI+ I IOI+ 

100- 200 8 51 - 100 5 51 - 100 14 51 - 100 

91 - 100 3 46- 50 I 46--50 3 46- 50 

81 - 90 4 41 - 45 11 41 - 45 4 41 - 45 

71 - 80 6 36- 40 13 36- 40 9 36- 40 

61 - 70 7 31 - 35 13 31 - 35 11 31- :lS 

51 - 60 13 26- 30 14 26 - 30 18 26 - 30 

41 - 50 20 21- 25 26 21 - 25 27 21- 25 

31-40 30 16- 20 34 16- 20 39 16- 20 

21 - 30 44 11 - 15 25 11 - 15 28 11 - 15 

11 - 20 26 6- 10 19 6- 10 16 6- 10 

1- 10 6 1- 5 5 1- 5 11 1- 5 

0 2 0 I 0 I 0 

N/Aa 11 N/A3 11 
Mean 35 22 22 

SD 34 25 16 

3 1ncludcs detachments offering " 2 year only'" program. 

Table A2. Detachment Frequencies for Number of Graduates, Cost 
per Graduate and Total Detachment Costs: 1972- 1973 

(N = 184 Detachmenl1) 

Including Excluding lndudlng 
CSP and FIP CSP and FIP CSP and FIP 

Number of Detachment Cost Detachment Detachment Cost Detachment 

Graduatff Frequency Ltve1• Frequency Frequency Level• Frequency 

71+ 3 31 .5+ 11 8 700+ I 

66- 70 I 29.5- 31.4 3 0 650- 699 0 

61 - 65 I 27.5 - 29.4 2 2 600- 649 I 

56- 60 I 25.5 - 27.4 3 3 550- 599 0 

51 - 55 4 23 .5- 25.4 7 3 500- 549 5 

46- 50 6 21.5- 23.4 5 2 450-499 3 

41-45 5 19.5- 21.4 8 3 400- 449 5 

36-40 7 17.5- 19.4 10 7 350- 399 9 

31 - 35 12 15 .5 - 17.4 I 5 9 300- 349 26 

26 - 30 17 13.5 - 15.4 23 12 250- 299 24 

21- 25 13 11.5- 13 .4 19 19 200- 249 45 

16- 20 30 9.5- 11.4 21 29 I 50- 199 29 

11 - 15 33 7.5 - 9.4 29 31 100- 149 21 

6- 10 23 5.5- 7.4 11 34 50- 99 I 

J- 5 14 3.5 - 5.4 3 8 N/A 14 

0 14 N/A 14 14 

Mean 21 16.6 13 .3 267 

SD 19 12 4 10.0 127 

Note. - N/A = not applic.1blc . 

an in thousands. 
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Detachment 
Frequency 

I 
12 
5 
3 
7 

16 
14 
24 
29 
28 
27 
16 
0 

22 
18 

Exdudlng 
CSP and FIP 

Detachment 
Frequency 

I 
0 
0 
I 
0 
0 
2 
4 
4 

16 
44 
53 
44 

I 
14 

203 
88 



APPENDIX B: HALF-SAMPLE CROSS-VALIDATION EXERCISES 

TI1e first row of correlations in Table BI indicates that a multiple correlation of .74 was obtained 

using Astin-HEW variables to predict AS/00 Enrollment (1964- 1965) based on dat~ 11um half-sample I. 

Correlations of predicted scores base on this model with criterion data from the same schools over the next 

eight years decreased in magnitude from .63 in T+2 to .34 in T+8 . Application of weights developed in HSI 

to HS2 iata in the same year produced a multiple R of .49 . Cross-correlations with data from subsequent 

year~ ranged from .45 in T+2 to .34 for T+8. Models developed for data in later years yielded build-up and 

cross validated R's in the same general range as those found for the 1964- I 965 data. To summarize the 

accuracy of these models across tune and schools, the mean correlations for each column have been 

provided in the last row of the table . Statistical tests revealed that all but one of the cross-validated R's was 

significant at or beyond the .05 level. 

Half-sample cross validations for ASJOO Enrollments and Number of Grrxluates (Tables 82 and 83) 

were similar to those found with AS/00 f.'11rollme11ts . For the graduate criteria, there did seem to be a 

tendency for the models to deteriorate more rapidly over time . The mean correlations for T+6 and T+8 

were non-significant. It also appeared as if models generated on more recent criteria were more accurate in 

the cross validation exercises. In contrast to the enrollment and prJduction criteria, models developed to 

predict Cost per Graduate (I) (Table B4) retained almost no validity beyond the second year. Although 

based on more limited data. models developed to predict Cost per Graduate(£) appeared somewhat more 

stable as shown in Table BS . Cro~s validation of equations to predict detachment Viability during the 

period 1964- 1974 (Table B6) yielded validities of .55 for the Astin -HEW models and .61 for the HEW 

variables alone. Both were significant beyond the .01 level. 

Table BJ. Multiple Correlations• Obtained During Split-Sample 
Cro•Validation Exercises: Environmental Characteristics 

vs ASIOO Enrolment 

Cro11-Valldated R's 

Across Time Acron Schools Acron Schools and Time 
School Vear 

T Build Up T+2 T+4 T+I T+I T T+2 T+4 T+I 

1964- 1965 74 63 55 48 34 49•• 45•• 40•• 44•• 

1966- 1967 75 68 62 40 35•• 26* 35•• 37•• 

I 968- 1969 75 72 40 28* 31* 39•• 

1970- 1971 86 43 34•• 23ns 

1972- 1973 87 26* 

Mean 
Correlation 80 63 53 44 34 35•• 32•• 38 .. 4 ••• 

8 Decimal points omitted. 
*Significant at .05 level. 

"*Significant at .01 level. 

nsNo n•significa n t. 

T+I 

34•• 

34•• 



Table 82. Multiple Con-elations• Obtained During Split-Sample 
Cross-Validation Exercises: Environmental Characteristics 

vs ASJOO Enrollment 

Cron-V11id1teel R's 

Acron Time Acron Schools Acron Schools and Time 
School Vear 

T Build-Up 

1964- 196S 8S 
1966- 1967 8S 
1968 - 1969 83 
1970 - 1971 81 
1972 - 1973 8S 

Mea n 
Co rrelation 84 

"P , d 111 al points nmitt,·d. 
1 !>i .,nificant at .05 lcwl. 

•· •significan t at .0 I le vel. 
115Non-signi ficant. 

T+2 T+4 

76 74 
77 70 
74 S8 
69 

74 68 

T+& T+I T T+2 T+4 

63 so 2 Ins 34*"' 36• • 
49 40*"' 42*"' 37u 

42 .. 39*"' 39u 
38*"' 37•• 
39*"' 

S6 so 36 .. 38·• 37•• 

Table BJ. Multiple Con-elations• Obtained During Split -Sample 
Cross- Validation Exercises: Environmental Characteristics 

vs Nwnber of Graduates 

Cron V1licl1teel R's 

T +& 

32*"' 
30*"' 

31*"' 

Across Time Across School, Across Schools and Time 
School Vear 

T Build -Up 

1964- 196S 8S 
1966- 1967 88 
1968 - 1969 8S 
1970- 1971 84 
1972- 1973 81 

Mean 
Correlations 8S 

"Decimal points omitted. 
'Significant at .05 level. 

u significant at .0 I kvcl. 
115Non-significant. 

T+2 T+4 

77 72 
73 64 
76 62 
66 

73 66 

T+& T+I T T+2 T +4 

69 S6 1411 s 0611 S 20ns 

SI 13 11 s 29* 2211 s 
35• • 32•• 27* 
42• • 42• • 
43• • 

61 S6 30• • 28• 23* 

Table B4. Multiple Correlations• Obtained During Split-Sample 
Cross-Validation Exercises: Environmental Characteristics 

vs Cost per Graduate (Incl) 

Cross-V1lid1teel R's 

T+& 

I 511 s 
2011 s 

I 8ns 

Across Time Across Schooll Acron Schools and Time 
School Vear 

T Build-Up T+2 T+4 T+& T+I T T+2 T+4 T+& 

1964- 196S 87 S6 St 01 01 - J3ns 09ns I In s 04ns 

1966 - 1967 78 S8 01 01 os ns 34•• 01 ns 0611 S 

1968- 1969 82 29 23 I 611 S 2011s 02'15 

1970- 1971 84 62 30 .. 29* 

1972- 1973 St 21ns 

Mean 
Correlation 79 S2 26 01 01 12n s 23* osns osns 

3 Dccimal poin.s omi tted, 
• Significant at .05 leve l. 

• ' Significant at .01 level. 
nsNu n-significa nt . 21 

T+I 

31*"' 

31 .. 

T+I 

1011 s 

tons 

T+I 

--0411 s 

--04ns 



Table 85. Multiple Correlations• Obtained During 
Split-Sample CrO!IS-Validation Exercises: Environmental 

Characteristics vs Cost per Gnduate (Exel) 

Croa-Valldated R's 

Acro11 Acro11 Acro11 Schools 
Time Schools and Time 

School ,ur 
T Bllild•UP T+t T+2 T T+1 

1970- 1971 81 44 ss 28* 2on s 

1971 - 1972 76 34 32 .. 38** 

1972- 1973 80 2 ) ns 

Mean 
Correlation 79 39 ss 21• 29* 

3 Dccimal points omittt'd. 
•significant at .05 level. 

.. Significant at .0 1 level. 

n5Non-significant . 

Table 86. Multiple Correlations• Obtained 
During Split-Sample Cross-Validation Exercises: 
Environmental Characteristics vs Detachment 

Viability (1964 - 1974) 

Muttlple Correlations 

Predictors 

Astin+ HEW 
HEW only 

78•• 

64** 

3 Dccirnal points omitted 
*Significant at .05 level. 

••Signi ficant at .01 level. 

*US GOVERNMENT PRINTING OF.FICE: 1975- c,7 J .( Ol/801 'l 22 

c,011-
Valldatlon 

ssu 
6t•• 

T+2 

29* 

29* 
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