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111
FOREWORD

Although much of the material in this thesis wes
gathered from official reports and correspondence of the
United States Air Force and subordinate units, the opin~
ions and deductions are strictly the personal inierpre-
tation of the author and do not necessarily represent
the views of the United States Alr Force or any of its
svbordinate units, None of the material contained herein
falls In the category of information affecting the National
Defense of the Unlted States as defined by Espionage Laws
Title 18, TSC, Hections 793 and 79%.
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CHAPTIR 1
I. THE PROCELEM

Statement of the protlems The purpose of thig study
18 to investizate some of the factors which influence the
scores made by Alr Force Reserve Officers' Tra'ning Corps

students on the annual achievenmnent examinationss

Importance of tre studye. The importance to the nation
of military preparedness at this time in our history isg rmore
or lesgss an Incontestable subjects On the matter of how mill-
tary preparedness shall be maintalined there is considerable
difference of opinion. Regardlesé of the exact allocation of
military resources between army, navy, and alr, it is apparent
that for the next decade the United States is obliged to main-

~taln a sizeable Alr Force. }

In order to»officer this Alr Force, thousands of voung
men mist be trained each year for.positions of leadership.l
West Point, Annapolis, and Officers' Candidate Schoolsg can fure
nish but a small percentaze of the numbers neededj the vagt
majority must come from the Alr Force Reserve Officersg' Traine

ing Corps in eclvilian collezes and universities.?

66‘1 Annual Report of the Secretary of the Alr Foree, 10kE,
p-l -

2 gsecond Report of the Secretary of Defense and An—ual
Reports of the Secretary of Army, Navy, and Air Force, 1.49,

Pa 271{'0
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The time allotted to AP ROTC training in the under-
graduate curriculum is comparatively small. In most schools
btetween 10 and 20 per cent of the credit hours requlred for
graduation can be gained througﬁ ROTC. Yet vhen students
graduate they are often called to duty in the military ser-

- vice on asslgnments requiring specialized training, leadership,
Judgment and respoﬁsibility. Conseqguently, the AF ROTC
training mast be effeqtive; thé national security cannot afford
i1t to e otherwise.

Ag a device to checlit on tﬁe effectiveness of the AP RCTC,
en annual testing program is administered by Headquarters,
Continental Air Command. Only by an understanding and apprecia-~
tion of the manj complex fTactors whilch influence the scores
made by students taking these examinations can the basis be
léid for a proper evaluation.

Preview of remainder of thesis. Subsequent chapters will

deal with the history and development of the AR ROTC progran,
1ts present organization ard methods of operation. The Cen'C
testing program 111 be descrided to include a discussion of
the objJectives of the program and the routine reasures cormonly
taken to implement the program.

The main body of the thesis willlelabofate on te speclal
features of the AF ROTC which affect the operation of an exter-
nal testing program and will contain an analysis of the Tactiors

which affect trhe exmination regulise The data will b inter-
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preted and generalizations drawn concerning tﬁa effect-
iveness of the evaluation program in accomplishing its sta=-
ted objectives.

The final chapter will consist of a sumnary and fohe
clusions based on points previously discussed and will con-
tain recommendations whereby improvements in the evaluation

program and in the AF RCTC might be mades
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CEAPTER II
HISTORY OF A¥ ROTC UKDER ARMY CONTROL

Until 1 July 1949 the AF ROTC, when it existed at ail,
was a subordinate part of the Army ROTC. Estéblished in 1921
as Air Service ROTC, the program which was designed to bring
regserve personnel in the Alr Corpe staggered on under budge-
tary limltatlons and War Départment domination untll 1232 when
1t finally was forced out of existence. The "coup de grace"
was the Army Appropriations Act of 1933 which prohibited the
use of funds appropriated to the Arry for the maintenance of
Air ROTC, dental, veterinarian, or other units not merbers of
existing units of the Army on May 5, 1932.}

At the close of World War II the RCTC was reorganized
and the prohibitions of the Army Appropriations Act of 1933
were removed. Startﬁng in 1946 and eontinuing throurh 1947
and 1948 new units of Air ROTC were instituted at colleges
and uvuniversities throughout the United States. These wnits

were under the supervision ard con*rol of the Army.2

1 Price D. Rice, History end Development of the AT ROTC
Proeram, (Master's Thesls, The American University, Washington,

5- Co’ 951), Pe 1%.
2 Ibidn, Pe 3’5n
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DFVELOPMENT OF AP ROTC UNDER AIR #ORCE CONTROL

In accordance with provisions of the National Security
Act of 1947 which provided for an autonomoué'Air Force the
responsibility for the Air RCTC was changed from Army to Ailr
Forcee Control of the AF ROTC program was transferred first
at higher echelons of command and by 1 July 1949 was to be
complete at institutional level. At that time the control of
the Army senior officer terminated and the AF ROTC became an
independent unit under the direct control ﬁnd supervision of
the United States Air Force.

The organization for administration of the progran 1s
as indicateé in Figure l. At the operaticnal ér institutional
level the Professor of Air Selence and Tactics is the responsidble
officer. He operates under the dual control of instituiionsal
authorities and higher Air Force commande The P/S&T 18 respon-
sible militafily to Headquarters'zf a numbered Alr Forces The
numbered Alr Force exercises supervision and control over the
PAS&T's and negotiates with university authorities on rmatters
beyond the jJjurisdiction of the PABLT's. Continental Alr Cormand
exercises supervision and control over the numbefed Alr Forces
and is the major z2ir command responsible for the AF ROTC. As
such they initiate the evaluation program ard promulgate rmuch
of the pollcy concerning the AF ROTC. Headquarters USAT exoere

cises overall supervision of the AF ROTC program and regerves
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Chief of Staff
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Alr Porce

|

8pecial
Agsistant for
Reserve Forces

.Come GCeneral
Continental
Air Cormand

Deputy for

Reserve Forces

Come Cenersal Director of
Numbered
Air Force AF ROTC
’ Deputy for
Reserve Forces
PASE&T
for
AF¥ ROTC Unit l
Director of
AF ROTC |

FIGURE 1
ORGANIZATION FOR ADMINISTRATION
OF THE AF ROTC
194950
NOTE: For the sake of simplieity, 2ll graphs, charts, ard

1llustrations are referred to as Figures throughout
the body of the thesis.
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. 7
to itself the Proad policy-making functions, high level co-

ordination within the Department of Defense, an@ contacts
with edugational institutions and societies.d |
Participating in the AP ROTC program at the time of
this study are 127 colleges and universities in continental
United States and Haﬁaii.h The curriculum is comprised of
general and specialized subject matter; the general subjects
are taught in all units whereas’only part of the specialiged
training is offered in any one instlitution. The spec¢ialized
training is organized into seven different career flslds as
followss Administration ahd Logisties, Aircraft Mainﬁenance
Engineering, Armament, Air Installations, Comptroller, and
Communications. Insofar as 1s posslble the career training
options are so distributed among the colleges and universities
as tb 2llow a maximum number of students.to feceive train‘rg
‘in an Alr Forece specialty which corresponds with thelr bacca-~
laureate academie major. Thus an institution with a large
Business Administration schdol would be the appropriate loca-
tion for the Air Force Administration and Logistics career
training option and in an ﬁnstitution whieh had a strong

- 3 Air Force Manual 45-2, 1 October 1950, Institvticral
Phase AF ROTC Prosram, Pe e
L

Second Annual Report of the Secretary of Defense, 9.
c; l"_p. 271"“. ’
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, 8
school in eleetronic engineering, its Alr Force counterpart

would appropriately of“er the communications optione..

The curriculum for the AF ROTC comes down through
Alr Force channels to the PASET.. It is complete with a
serles of lesson guldes which con%eniently break the required
subjects down into a suggested number of instructional hours
and suggested number of pages in fhe text for each assigne
ment. The PAS&T is allowed to deviate 15 per cent from the
suggested allocation of time to provide for local contine
gencies as he sees fits Scheduling is léft up to each PASLY
who arranges his program aé may be necessary to meet local
conditionse. |

The regular staff of AT ROTC units consists of officers
and alrmen on duty with the USAF. The criteria for selection
as PAS&T are, among other requirerents, as follows:? Regular
Air Force, age between 27 and 45 years, rated pilot, college
degree (desirable) and acceptable by the institutions Cther
officers and airmen have lesser required qualificationzs. The
tour of duty at an institutlon 1s normally three years, but
exigencies of the service often shorten or lengthen the stan-
dard assignment perlod. MNost officers and some airmen recelve

a course of instruction at the Academic Instructors' School

grAir Force Regulation 35-56
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prior to coming on AF ROTC duty.

Supervision of the program by higher headguarters
takes tﬁe form of occasional visits, inspections, reports,
and an annual achievement examination. 'Approximatalﬁ once
each academic guarter or serester & representative from the
numberéd Air Force makes a supervisory visit to each unit,
confers with university‘authorities and observes the ¢cone-
duct of the AF RCTC training. Once each yvear during the
final guarter or semester the numbered Air Force sends in
an inspection team which examines 2ll aspects of the unit's
operation. From time to time special visitors from ConiAC
and Headquarters USAF vislit selected AF ROTC unlits on visits
of supervisory and inforrative nature.

THE ANNUAL AF ROTC TRAINING EVALUATIOR BY ConAC

The purposes of the Annual AF ROTC Training Evaluation
by the AF ROTC Directorate Headquarters, Continental Alr

Command, are expressed in the following quotations from the

official report:6

"While the central purpose of the Annmal Contine~tal
Alr Cormand Achievement Examinations is to provide mne
measure of how well students have mastered selecitoed
phases of prescribed currlculum with respect to prescriled
standards, the results of these tests willl serve to in-
dicate the directicns in which improverents ray be rade.

To this end a dlagnostic profile for each school has
been accomplished. The tests willl also provide a

© air Force ROTC, Training Evaluation Teport, Acadenmic
Yea§1%9h9-1950, Headquarters Continental Air Commana, Preface,
Ps . .
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10
Continental Alr Commend-wide school stinding which
will serve to stimulate the competitive- spirit of all
concerned. The proper application of the results of
the annual achisvement examinations should thus gulde
and motivate achlievement in *he coming academie year
toward higher standards of proficiency. In addition
to the application of all test results for mainten-
ance of standards, the selection of students, the
guidance of instruction, and motlvation of learning,
certain analysis of tes% results have been made for
significant adminlstrative purposes.

"Lastly, the results of all examinations and tests
will be used to perform necessary research in perti-
nent areas where the knowledge will be useful for
specific developmental programs, and in other areas
where there appears to be promise of new ldeas, CONe
cepts, procedures and techniques for AF ROTC use « o "

The scope of the ConAC examinations covers each subject
of the entire course ag ocutlined in Figure 2 and alsc covers
the specialized Alr Force courses which are not dlscussed in
this thesise The procedure {for the construction of the exo-
minations 1s standardized as follows:

1l The AF ROTIC staff section at ConAC determines the
number of test items which will be constructed on each serment
of each subject of the AF ROTC courses. All guestions are
required to be multiple-choice type with four optionse

2« The above informatlon 1s forvarded to each of the
numbered Alr Forces. Fach numbered Alr Foreca is reguired to
subnmit one complete set of examination questioné to ConACy

3« Each numbered Air Force contacts 1ts AT ROTC units
and requires them to submit certain parts of the ConiC exaringw

tion. When the returns are complete each Air Force hos approXie
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Alr _Instructional  Ixam
Sgience Hours Ttems

I Ieadership
Military Leadership
Military Courtesy
School of the Soldier without Arms
Drill for Foot Soldiers 30 25
Cerenonies
Interior Guard
Military Customs and Rules of Conduct,
Wearing the Uniform, Awards and Decora-
tions
Introduction to Mllitarvy Selence
Iillitary Organization
Military Policy of the United States
Evolution of Waxrfare
Maps end Aerial Photographs L5 Ly
Firbt Aid -
Military Psycholoyy and Personnel hanapemrnt
Elerents of Eztlonal Power
Geographical Foundations of Natioral Power

Milltary Mobllization and Demobilization 15 10
$I  Leadership, Drill, and fxercise of Cormand 30 ¢)
Introduc&iég o Aﬁpiied Kfr Powery
Aerodynamics and Propulsion o 1%
Meteorology end Navigcation 9 0
Applied Adir Power o 15
111 lesdersnip, Drill, =znd Fxercise of Command 30 0
fogisticg 10 16
Aixr Operations 17 24
IV lLeadership, LTill, &nd Lxercise of Command 30 ‘ 0
Military Teaching Methods (and AF
administration *]10 or 22» 21
Alr Force Management 20 19

*Students in AF ROTC Career Tralning Aédministration and
Loglstices took 22 hours of Teaching liethods in liev of 10
hours Teaching Methods and

FIGURE 2

GENERAL COURSES A® RCIC
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12
mately four ecomplete sets of exemination questions. The

questioﬁs are screened by AF ROTC field personnel designated
by the Alr Force, and one set of examinatlon questions is
selecteds In &ll cases the individuals in the AF ROTC units
who Instruct in the various courses are required to construct
the exanmlination questions in tﬁe subjects which they teach.
The sets of exanination questions from each of the numbtered
Alr Forces are forwarded to ConAC.

4, At ConAC, when the questions from all the mmbered
Alr Forces are received, a gimilar selection procedure tales
place, and one set of questions 1s selected from the lot.

The examinatlons are then printed end distributed diract'to
AP ROTC units with appropriate standardized instructions for
administerihg.

5« At the time the examination gquestions are initially
requested from tre numbered Air Forces a memorandum 1is sent
out from ConAC feor distribution to the individuals who will
be required to construct the test items. The memorandun dee
scribes the purposes of the examination, the tvpe of ruestions
desired, and reviews for the AF ROTC pergonnel the basic re-

commended procedures for the construction of test it&m3o7

_ﬁ—Letter, Headquarters Continental Alr Command, Tile
ROTC 352411, Subjects Preparation of AF ROTC 1949.50 Anhual
Examinations dated 9 December 19549, and Letter, Headquarters
Continertal Air Command, File ROTC 334, Subject: AR nOTC
Field Advisory Cormittee 1949-50, dated December 1049,
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13
The annual ConAC examinations are administered to sll

AF ROTC students who have had the entire year's course. The
examinations are adminlstered by the local staff under pro-
cedures specified by ConAC and as near to the end of the act-
demie year as can be arranged. Papers are corrected by the
local staff with the aid of reys supplied with the examinationg
results are tabulated and forwarded to ConAC in accordance
with standardigzed instructions.a

8 Letter, Headquarters Continental Air Command, File
ROTC 326.6, Subject: Administration of the AF ROTC Anmual
Achievement Examinations 1950, dated 19 April 1950.
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CEAPTER IIX

SOURCES OF DATA, METHOD OF PROCCEDURE,
TREATHENT OF FINDINGS

I. SOURCES CF DATA

The Alr Force ROTC Training Evaluatlion Reports The
Alr Force ROTC Training Evaluation Report, Academie Year

194950, compiled by AF ROTC Directorate, Headquarters
Continental Alr Command, Mitchel Alr Force Base, New York,
hasg been consulted for the following datas

A+ Scores made by AF ROTC studenis on ConAC armual
achievements examinations.

B« Scores made by AF ROTC students on ACE Psycholo-
glcal Examinations.

A grestionnaire: COpY‘Of questionnaire whiech appears
as Appendix A, was submlitted to all PAS&T's in Continantal
United Statese Ninety returns were receivéd from the one
hundred twenty-two questionnaires sent out. The following
data were recelved from this sourcet

A, The detailed schedule of instruction in each of the
AF ROTC unitse.

Be The time allotted by each unit for review prior to

ConAC examinatione.

Personal observations: Some of the data contained heroe

in 12 based on personal cobservations of the author during his
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tour of duty with AF PCTC.
| II. METEOD OF PROCFDURE

Relationship of recency of instruction to achieverent

scoress In order to investigate the effect of scheduling
diffefences on the achievement scores the following tabule-
tions were mades '

A. Schools were grouped into five categories accord-
inz to their AC™ Psychological IExamination Score averarers
The purpose of this grouplng was to hold constant the factor
of mental abillity when considering the effect of scheduling
variationss This tabulation appears in Appendix B as Table 1.

Be In each of the five categories of rental abllity
the mean achlevement scores for each school were tabulated for
seven general subjects accerding to the number of months which
had elapsed between the termination of the scheduled instruce
tion iIn each subject end the ConAC examination. These tabulaw
tions apypear in Anpendix C ag Tables 1-7 and are sunrarized in
Figures 3 ard L.

Relationship ketween ability ard achieverent geonregs In
order to examine the relatirnship between the ahility as reasured

by the ACL Psychologiczl Examination score and the achievercnt as
measured by the ConAC Exarinatiocns the means of the achievement
scores of each of the "ive catergories referred to =2bn e wore

compared. EResults of this corparison appear graphicaily repres
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Achievenent

Scores (Raw)

16.0 ’ : Achlievernent
\ Seores

9.6

92
8.8
8kt

8.0 “"-“‘ Approx Theoretical

Retention of Learning#

T 3 v T T

Elapzsed Time in Months Between
Instruction and Examination

%

ACE Psycholcgical Exame Standard Scores 91-96
N = 25 (Max. number of cases among groupings
according to ACE scores)

Data from Table 1, Appendix C

*Asgsuming no review and no conflicting
intervening learning

FICURE 3

RELATIONSHIP BETWEEN RECENCY OF INSTRUCTION
AND ACIHIEVEIENT SCORPES IN AERODYFNAMICS AXD PROPULSIOW
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Achlevement
Scores (Raw)

19
18
17
16
Achievement
] Scores
15
1%
Theorotical
Retention of
13 Learning+*
12
T 2 3 ¥ 5 6 7 8 9

Elapsed Time in Months Between
Instruction and Examination

ACE Psycholo gical Exam. Standard Scores 98
N =
accordinz to ACE scores)

Data from Table €, Appendix C

*#*Assuming no review and no confliecting
intervening learning.
FIGURE 4
RELATIONSHIP BETWIEK RECHEICY OF INSTRUCTION
AAD ACIIEVEMENT SCORLS IN TERACHING METHODS

-10%

(Max. number of cases among groupinres

e
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18
sented in Flgure 5.

Effect of review: 1In order to investigate the eflfect

of review prior to the examinations on the score, tabulatlons
were made on the foilowing:

As The number of schools among the respondents to the
guestionnaire which gave a review. ({Figure 6,)

Ba Compariéon with the ConAC average of the achicvew
ment scores of schools which did not give a review. (Fipure 7.)

Discrimination smong students of diverrent hackroids:

In order to investigate the manner in which the ConAl examina-
tion Alscriminates between students of divergent backgrounds .
the achievement of students in Air Science II, General Suhjects,
was examined to determine how students with technical back-
grounds falred on ConAC examinations covering technlical sublect-.
The achlievement of these schools having sizeable numbers of
gstudents of thils category in their enrollments were ccmpmred-
with the average achieverment of a2ll the schools in the program«

(Firure 8.)

IITI. TREATMENT OF FINDINGS

Aspects of the AF ROTC progrem affecting the operction

of an evaluatlon program: In considering the adaptability of
the AF ROTC to an external testing progrém there appears no
obvious reason why such a program would not be as siceeasful
in the Alr rorce ROIC as similer programs have been in rany

PP &
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High

Achievenent
Scores

on
ConAC
Exam

Low

ACE Group 1 El k} L 1
ACE Range {(112.120) {105-111) (97-104%) (91.96) («91)
{Standard Scoresg on ACEH)

Per c¢ent of 7 15 33 23 12
total in each
ACE Group

Legend: Aerodynamies and Propulsion (range 9.58-10.59)
Meteorology and Navigation (range HS.1%-6.22) __ " _
Apnlied Air Power {range 8.60-10.07) ___.

based on data from AF ROTC Training Evaluation Report, Acsdemic
Year 1949-50, Headquarters Continental Alr Command.

FIGURE 5

RELATIONGIIP OF ACE PSYCHOLOGICAL EXAMIEATI OM SCORES TO
GEFERAL ACTIEVEMENT SCORLES ON CONAC ANNUAL EXAMIFATION,
AIR SCICNCE I1IXI SUBJLCTS
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Amount of Review Number of Schools y A
None ' 37 L7
One hour or less 21 27
More than oﬁe hour 20 26

Based on data obtained from questionnaire, Appendix A

FIGURE 6

EXTENT OF REVIEW PRIOR TO CONAC IEXAMS
IN SEVENTY BICLT AT ROTC UNITS
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General Subjects

Group - Alr Alr Ailr Alr
Secience I Science IXI Sclence III Sciocrnce IV

All schools {2.25 ’ )‘2 I25 ;1.5 !005

Schools which
gave no review .48 AL.20 ~2+65 -l o 1t5

Figures indicate differences in standard score points (¥~100)
between achieverient and ability. (£ values indicate achieve-
ment greater than ability). '

-

Based on data from AF ROTC Training Bvaluation Report, Aecadenmic
Year 1949-504 Headgquarters Continental Air Command, and replies
to questionnaire, Appendix A.

FIGURE 7

COMPARISON OF ACHIZVENILIT-AEBILITY DIFFTRENCES OF SCIONT.S
WHICH GAVE NO RLVILEW WITH CONAC-WIDE AVERAGES
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A8 I AS 11 AS III AS IV

Percentage of
gschools scoring
below ConAC~wide

averages 83 66 76 7%

Based on data from AT ROTC Training Fvaluation Report, Academic
Year 1949-50, Headquarters Contine-tal Air Command, and replies
to cuestionnaire, Appendix A,

FIGURE 8

ARALYSIS OF PROGRESS OE COWAC EXAMINATION OF
SCHOOLS WHICH GAVE NO REVIFW PRIOR TO CONAC EXAMIFATION
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educational institutions. The idea of a systeratice annual
evaluation of the educational phase of the AF ROTC program
appears basically goods It has 1ts precedents in the external
examinations which have been standard parts of European edue
cational techniques for the past century and which have heen
suecessfully employed in some American colleges and univer-
sities.l- Outside examining has certain advantages and lini-
tations which are pecullar to the AF RCTC. Anong the favorable
points, which are in 1line with the expressed purposes of *‘he
ConAC evaluation program, are that it could possidle act as

an incentlve to units in the field to cover the course material
thoroughly, could keep units informed of thelr relative
accomplishments in comparison with other schools; thereby stimie
lating competltive spirit and scholarship, could indiecate areas
in which improvement might be made, and could give assurance
that higher military authorities are aware of and interested

in fhe achievements of units in the fleld. From tre sgtandpoint
of supervisory personnel, the outside exanining program could
be bereficlal in that 1t increases their contacts with units

in the field and makes them more aware of what is happeninz =t
institutional level, thereby enabling the supervisory echelons
of commard to function rore efficiently.

On the debit side of outside examlining procedures is the

1 Edward S. Jones, Co-nrehensive Exominations in Amerlenn
Colle eg, hancliillan Corpany, liew York, 1933, Ds 220
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naturzl tendeney Tor the gquestions to become of a stereotyped
nature, which sltuation encourages instructors to cram their
students on specific items. Also, it has been charged b
critics that outside examining produces formalization of ine
structional methods and often distorts the objectives of the
instruction.® Added to these undesirable features 1z the fear,
whether justified or not, of criticism on the part ol the ine
structional personnel and the effect such fear has on their

. teachinz performances

One o: the prolessed objectives of an evaluation program
1s to gain insight into the extent of student motivation as
indicated by examination scores. The generalization cften
follows that the student motivation is indicative of the quality
of Instruction. In the AF ROTC, student motivation is subject
to strong and diverse Tactors beyond the realm of internal
controls Students become more interested or less Interested
in their military studies according to the ups and downs of the
world military and political situation and their vulnerability
under the Selective Service Act. TInterest and enrollrent hove
shown a tremendous upswing since the Korean affair. Student
motivation in AF ROTC is also geared to the student's progress
in other departments of the university which are generally

more importeﬁt to the student from the standpoint of his eductiw

2 Ibide, ps e
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ticnal and voeatlional objéctivesq

Another important factor beyond the contrel of ory
instructor, civilian or military, 1is the student's finanrnclal
status; $27 per month commutation money is a powerful roti-
vating force to sore students, while fo others it is relatively
inconsequentiale The fluetuating employment mrarket hasg an
influence on AF ROTC motivation which increases when employment
prospects in elvillan life are poor and vhich decreases when
nearly all graduates are flooded with offers of attractive
civilian jobse Thesge consiﬂerations‘probably outweirgh enything
an AF ROTC inatructor could add to or d2tract from the total
student motivation pictﬁre. Hence the possibility of error
in‘judgments of instructional effectiveness based on student
motivation 1s such as to cast a doubt on the use of an external
testing program to evaluate teaching/erficiency,

Frequent chaenges in personnel complicate the uge of a
testing program as a dlagnostic instrument. At unit level
instructicnal personnel are present in a unit only a short
period of time. Curriculuﬁ changes often produce a redisﬁriw
bution of subjects to ingtructional personnel within tnits in
such a manner that it 1s next to impossible té apply the recsults
of a testing program to evaluate any Instructor's total el ective-
ness from one year to the nexte The cuwrmlative effeét of this
situation 1s to lessen the value of a testing program aé a

dlagnostic instrument 'In rmaking congparisons behween tniise.
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It 1s observed that considering the number of instruc-
tional hours available, a great number of new concepts are
presented to the'students in each year's wqu in the AP ROTC.
Referring to Figure 2 on page 11 it 1s apparent that theré
are a great number of wildely divergent subjects which malke
up the curriculum. In many of these subjects the AF ROTC
instruction is the student's first college experience in that
field end it frequently comes without benefit of related
background. Anderson and Gates express thelr opinilon on the
probable outcome of such a situation as followsz3
"When material is thorourhly learned it 1s less svbw
Ject to interference. It seems obvious that well-learned
material would be least forgotten. But the application
of this principle has not been so obvious. VWhen teachers
present an abundance of material which can only Te learned
sketchily at best, ther are setting the stage for for-
getting. Thls is contrast to the selection of a snaller
body of content or fewer activitles for which there 1s
time for thorough learninge. We err at all levelsg of
education in providing tooc many concepts to be under-
stood with too 1little tire for thorough learning of them."
By deduction one micht assume that a comprehersive
examination siven at the end of the school year and covering
the many and diversified subjects of the AF ROTC curriculum
would probably reveal more gaps than solid spots in the rgenersal

understanding of students participating in such a program.

3 ¢, Lesger Anderson and Arthur I. Gates, "The (enersl
Rature of Learning,” Hatlonal Soclety for the StLdy‘Q£ Iducn-
tion, Forty Ninth iearhoox, Part 1, 1950, De 33.
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Aspects of ths constrnetion £nd administration of the
ConAC Examinations In connection wlth the construction of

the examinations it 1s noted that under present procedures
thie task often falls to individuals who have only superficlzl
knowledge of the subject, Usually this 1s no fault of the
1ndividual concerned and is not to be taken as an infercnce
that the level of competence of AF ROTC instructional personnel
is low, However, in a program with as nany dive?gent S D
Jects as are taught in the AF RCTC, it must be conceded that
the instructors cannot attain the same degree of competence

in every subject they teach which nmight be expected 4f they
were free to narrow their field of speciélizatipn to one sube-
ject asg 1s the case in other depsrtments of the vniversity.

As pointed out previously each AP ROTC unit is recuired
to submit examination 1tems.u Prequently thé aquestions must
be prepared and_sent to numbered Air Forces before the subicct
is taught at the institution. This situation sometimaa.finds
instructors preparing questibns to test the general underw
sfanding of studeg€3‘on subjects which the instructor himself
has only a very sketchy general understanding.h

This sifuation also often makes impossible any testing
of the items. When the instruction in a subject at an instie-

tution precedes the ConAC test construction, iters whiech have

h Supra, p. 10;
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been unsatisfactory from the standpoint of valldity or roe
1i2bility during the nermal end-of-course examinations may
be eliminated on the ConAC Examination. However, when the
ConAl examination questions are composed prior to the scleduled
instruction, no such selection of test items is posslitle.

Anotrer factor which influences the construction and
content of test items 13 the requirement in the instructions
to the individuals preparing the questions that a certain
number of items be constructed'to cover certaln specified
pages in the text and that the author of the items specify
the exact statement In the text from which his iten 1s drawne
Thils requirement tends to produce a superfiecial play on words
which results iﬁ a stereotyped test item. Diserimination in
many of the items 1s so fine that even the ihstructors who
teach the subjJects have never yet, aﬁ the author's institution,
been able to score 100 per cent on an examination in their
own subjecte. |

Although there are few personnel in the AF ROTC who
could be properly classified as testing specilalists 1t éppears
that the instructions for the admiristration of the exanination
are clear and gxplicit to the point where few errors.coulﬁ-
creep into the results as a consequence of variation in the
administration of the examinétion.

Figures 3 and 4% which have been extracted Fron T&éles

1 snd 6, Anppendix C illustrate {he point that no fixed relation-
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ghip exiats betwsen recency of instruction and achlevenent
scoress Inasmuch as the relationship varies with each AT
ROTC subject considered, Figures 3 and 4 are merely indica-
tions of the erratic character of the relatiocnship rather
than examples of a specifie pattern which 1s common to ail
subtjectse A comnmecn pattern does not exist.

It is observed that the scores on subjects of technrni-
cal and nor-technical nature fluctuate irn the same wipredlilc-
table mannere One might assume thaﬁ there would be a Jd1ffer-
ence in the pattern of retentlion of ‘he specific, factual,
technical subjects such as Aerodynamics and the more rencral,
less factual, non-technical suvbJects such as Teaching lcthods
and Air Force Management. McConnell brings attentlion to '
t¥1s point In his discussion on retention of Gifferenﬁ learn-
ing products.s | ‘

Relationship between 2Y11ity and achlevemert scoress:
In the matter of the relationship between the ability raiing

ags measured by ACE Psychological Examinafion and the achievew
rnent scores as neasured by the ConAC Examinatién it 18 observed
that in generél the>students who do well in one examinaticn

do well on the other. The extracts from Tables 2, 3, ard 4,
pértaining to Alr Sclence II subjects, bear out this point.

Although there appears to be some inconsistency at the extrere

2 Gates, Jersild, McCormell and Challman, Pdugationzl

Esycholornv, The Meci1llen Corpany, New York, 17407 pe 396
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unper end of the scale, the trerd 1s e-pirent.

Effeet of review: On the svhiect of the effect of

review on achievement scores Figure 6 shows that slirshtly
more than half of the schrols guve a reviews Figure 7

shows that, in every inatance (Air Science I, II, III, &rd

IV subjects), the combined averages of the schools which cJid
not rive a review were raterially below the ConAC (nétional)
-averares The averaresg herein referred to are averages of the
differences between stardard scores cof abllity and achieve-
nent. Thus, referring to Fisure 7, on the ConlAC exam’rstions,
students in Alr Science I, ConAC'wide, averaced 2.25 stendard
score peints above thelr ability (ACE) scores whereas the Ailr
Science I gstrdents in the schocls whiech dld not give & review
averapged 48 standard score pbints below their ability scores.

Flgure 8 also shows that in each subiect tre rreat
majority of the schools which did not rive a review fell Yelow
the CorsC averare., For example, in Alr Science I subjlects,

83 per cent of the schools which d1d not give a review fe2ll
Pelow the ConAC average, vhereas only 17 per cent were abhle
to equal or surpars it.

Appendix D.containes a detailed tabulation of the
achlevement ability differerces in standard scores by acadermie
year of the 39 schools which professed tec have glven no reviev.
_Examination of the table shows that in a great majority of the

cages the achlevement scores arc bolow the ahility scores.
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Minus values in the table indlczte achleverent Lelow ability.
A suwmary of Anpendix D aprears in Flgure 9. It 1s observed
that over half of the schools which gave no review wore telow
CondAC averages on at least three out of four academic'yeﬁrs'
work and that 21 per ecent were telow on all four year# wWCTKe
Anatasi and Foley in their discussion of changes in

6

the nature o® tests broucht about by repetition support the
implication that chanzes are also possibie as a result of
pointed review, It appears possible that without descending
to the level of unethical practices a unit rould give its
students a cuick review of previcus vears' examiration iilcus
and trereby raterially rsise the exam’nation scorese. Such

a situation suggests trat the exanination ccould becone a
matter of rote merory as a result of the methods used to

prepare “or 1it.

Discrimination between rroups with divercent keckcrouvross

Nine hours of 1nstructioh in the subject of Aerodynamics and
Fropulslon can hardly be expected to tive a student much ine
sight into the subject. A student who hes had 1ittle or no
engineering backgrocund or previoﬁs instruetion in that stbject
probably would not be atle tc stand.a very ¢lose examirnati-n.

A student wlth a good enzineering bacigzround should be able

6 A . - .
nne Anastasl and John P. Foley, Jre., Differertis]
Psycholo~ry, The Maclilllan Company, New Yérk, igﬁ9, Pe 190 e
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Equal or above ConAC average in all four years
géneral subjects

Equal cor above ConAC average in three years
generzl subjects

Egual or sbove ConiAC average in two years
gen2r-1l subjects

Below ConAC average in three years general
sublects |

Below ConAC average in all four years general

subjects
- FISURE 9

ACEICVEMEKT RECOND OF SCHOOLS WHICH DID NOT GIVE
A REVIEW PRIOR TO CONAC EXAMINATIONS
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to . score conzilercily rizher, provilirs, of eourse, that
the exanination ig an ascurate weasure of ris knowledpn of
the subhicet,

Figure 10 indicates the achlevement In the general

subjects of Alr Secience II by strdents in schools havl a
sirzeatle number of students with technical hreekgrounds. 7

e percentage of students with techniceal backgrounds‘varies
from 2bout thirty to one hundred per cont of tha local A™ NOTC
enroliment, depending upon the individual scnool.a Tﬁe fact
that the students have a technical backhzround is inferred ty
thelr preserce in a techinical carecr training optlon eof tho
AT TI0TC where such a baelzground is a prerequisite for ¢r1r5lle
mente?

The Alr Science II Censral Fxaminatiocns was chosen as
a basis.for compariﬁon becausae it 1is comnpoged of »redominately
technical suﬁjects. Forty 4ters make up the examinati-s as
Tollows:

Part 1 ~ Aerodynamies a~d Propulsion (15 items)

Pért 2 - Meteorolozy arnd Navigation (10 1tems)

Part 3 ~ Applied Air Power (15 1tems)

Apparently this examination should favor students with

technical aczdemic tack:zroundse Examinatio-n of the iters

7 Alr Force ROTC Training L. ‘uatlion Report, one gcite.,
Chapter 3, Pps 10-k5,

8 1rid., pp. 10-45,
7 air rorce Manual, 45-2, ope clte, Ps 27
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Schools - |
Offering One or MNore 20 13 6
Technical Career
Training Option
Schools
Offering AP RCTC 12 6 6
Alrcraft Mailntainance
Engineering

All scores herein referred to are average standard secores
of all AS II students enrolled in the school,

Data extracted from AF ROTC Training Evaluation Report,
Acadenmic Year 1949-50, Headquarters, Continental Air Command.

FIGUORE 10

ACHIEVEMNENT IN AIR SCIENCE IX, GENTRAT, CONAC EXANIIATIONS
OF SCHOOLS WHICH OFFTR A TECHNICAL CARTER TRAINIVG QPTICH
IN TV'E A¥ ROTC
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suggests that the subjects composing the above examination
have rany Ycommon components™ or "identical elements™ which
are present in the other étudies pursued by students who are
majoring in technical or scientific flelds. A second obser-
vatioh suggests that the interest pattern of these students
WOuld-be such as to make them receptive to instruction in the
above subjectse Thus the possibilities for transfer of

traininglo n;l

and superior motivatlo are no doubt present
with these.students to a greater degree than could be expecw
ted with students with non-technical backgroundse. Especially
should thils examination favor these students enrolled in
Alreraft Maintenance Engineering who are predominctely Aerow
nautical or Mechanical Engineering students.

Figure 10 reveals, however, that a technical academle
backzround is no asset in answering questions on technical sﬁb*
Jeets on the AP ROTC annual achlevement examinations. The
‘presehce of slzeable numﬁers of Airceraft Maintenance Engineer-
1ng students among the enrollment did not result in even an
average standing for fifty per cent of the schools in which
sucﬁ students were present.

It 1s apparent that the examination in the subjects

10 Howard L. Kingsley, The Nature and Conditions of
Learninz, Prentice Hall, New York, 1949, DPe 5504

. 11 1ee J. Cronbach, Essegtials of Psycholosical Testino,
Harper Erothers, New York, 1949, p. 350.
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covered by Alr Science II General does not reflect the rreater .
general understanding of technical students. By dedvction,

the implication 1s strong that the examination measures the
ability to identify or discrininate between paraphrascd state=
ments fro~ the text or to identify statements'which wvere the
approved answers in the examinations ~f previous years. Under
such conditions, differences in academic bacgrounds diminish

as determining factors of success in the examination, while

the factors of memory ard general linguistic ability core

into ascendancys
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CHAPTLR IV
SUMMARY AYD CONCLUSIONS

I. SUMMARY OF RINDIMCS
| Concerning the peculiar aspects of the AP ROTC
which affect the operation and utility of an examining
procrarn the following points have been noteds:

ls Operation of an external testing program in
the AF ROTC appears to have many of the advantages and dis-
advantares which simllar programs have had elsevwhere pre-
viously.,

2« Student motivation 12 probably influenced by
outside factcrs other thé; those under the control or in-
fluence of the AF ROTC staff.

3+ Mobllity of personnel #nd cuvrrleculum changes
disrupt the continulty of the evaluation effort ard msake
interpretation more dlfficult.

4. The scope of the curriculum is wide and time.
alloted for instruction is comparitively short.

Wlth respect to the construction ard administration
of the examinations it is noted that:

1. Individuals constructing the items often lack
broad comprehensive knowledze of their subjecte.

2. Examination items are of standard form, and

each 1tem 1s 1ifted from specified pages of the assigned text.
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3« Time 18 often insufficient to perrit testing
of items before incorporation into the ConAC examinaticn.

4, Administration, scoring, and grading is
standard for all unitse. .

Analysis of the examination scores reveals the fol-
lowing points:

l«  Scheduling differences do not affect tre
scores in any predictable mannere. The pattern of relention
is so erratie as to defy interpretation on the basis of
previous observations in studles of retention of various types
of learning.

Ze There 1s an obvious positive relationship
between success on the ACE Psychological Examination and suc-
cess on ﬁhe ConiC examinations.

3.~ TheAeffect of review l1ls apparent. Schools
which do not review fare poorly in comparison with natioral
averageses

4, Discrimination between croups with diverrent

backgrounds is not apparent.

II. CONCLUSIOIS AND EECOLVFENDATIONS
It 1s difficult to say Jjust what the ConAC exarina-
tions measure. It appears that many of the items are ungatis-
factory as evidenced by the fact that the examinations sheow

extreme sensibility to short pericds of review a-d do n~t
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discriminate between grouns with divergent broelgrovndse. It
has been observed thst there 1s no consistent relatiomship
between recency of instruction and achievement sccores.

Due to the extremely broad scope of the curriculum,
fhere are a great many concepts to Ye learned ard very little
tirme to devote to each of many subjects. This indicates the
possibility that there 1s very little real understanding to
measure ard t-a2t the examination scores are measures of sOme=
thing other than understanding of the subjectes The positive
relationship tetween ACE scores and ConAC scores gives rise
to the assumption that the examinations aré heavily loaded
with similar or identical factors. Inasmuch as it is gener-
ally conceded that the ACE Psychological Exarinetion, 1ike
most scholastic aptitude tests, is highly verbal,l it follows
that the ConAl examinations may likewise be highly verbal in
character and to a considerable degree may measure genera;
lingulstic ability.

The eircumstances under which the examinations are
construéted, l. g+y according to standard form, from speccified
portions of the'text, by individuals vho often lack broad
general knowledze of the subject, with a handy file of the
items‘from previous years, suggest that an examination pro-

duced under such conditions misht well be of a stereotyped

T 1
Cronbach, Essentlals of Psycholopical Testinz, one
citey Ppe 276-2774 Testing, o
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naturees Such an exanmination, based more on accurate reference
and identification of the material as presented In the text
than on understanding of the general principles involved,
would probably be gensitive to review.

EBetter test items misht possibly be produced if their
construction were entrusted only to individuals who are espeCw
1211y qualifled in the field in whieh they ave requvired to
compose questionse It has been pointed out trat the gqualifia
cationg of a gener:) examiner are abeve and teyond those reo-
gulired of an jnstructor.2 Also it is sugeested that irmprove-
ment in the iltems night be affected by departiné completely
from the assigned text in the construction of the exardnation.

The sugzgestion that the extrerely broad scope of the
curriculum of the AF ROTC produces an extremely vagve under-
sténding of the subject matter is not conclusively proved or
disproved. However, the implication remains that the erncepts
presented are too numerous to permit meaningful ard lasting
understandinge It thus appears that the AF ROTC curriculum
is over-ambitious and prokably should be shortened in scopees
By requiring the students to complete in other departments of
the university certain courses of interest to the Air Force,
the AT ROTC wounld divest itself of certain subjects whieh 1t

1s not particularly ¢ualified to temeh in the *irst plece a d

2 Jones, Compreh - ~e
N s Comprehensive Examinations in American Colle~-s
FzecMillan Company, New York, 1933, gps £itey De 2294 ’
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would increase its capability of rorcentrating on reraining
subjectse Cther subjects could te rerocved fron the curri-
culum and covered by an Indoctrinalion course at summer camp
or at the first duty statione.

nhere may be certain values In the AT ROTC exterrzl
testinzy program as operated by ConAC rut 1lts valuvue as a
diagnestic instrument is 1limited by the circumstances peculiar
to the AT ROTC and by shertcomings in the examination itsel .
As long as no sericus atiempt 1s made to avpraise inztructional
efficiency 1In field uni‘*s of the AT HbTC on the basis of the
ConAC Examlinations alone, there apnears little or no Justi-
fication of fears that the undesireable aspects of an external
testing program3 are inevitable in this attempt of the Ailr

Force to improve 1ts RCTC programe

——nte

3 Supra, pp. 23-24.
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APFPENDIX A

This questionnaire was submitted to 123 AF RCIC mitse

Eighty-five replies were received,
QUESTIIONNAIRE

Code No, on
ConAC Trng
Name of College or University ‘- ival Report

Note: THIS NUES TIONNAIRE REFERS TO éxm SCHOOL YEAR 1949-1950.

Item 1: Concerns the length of time ‘_bet.ween the normal, sciieduled instruction
in each of the general subjects armd the ConAC Examination. It is
desired to investigate the relationship between the elapsed time

and the achievement scores. .

Indicate by placing an X" in the appropriate column the number

of months which intervened between the normal, scheduled instruc-

tion and the ConAl Annual Exainination,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

: . Number of ifonths i
Courses _..Between Instruction and ConAC Exam _
" ‘ : 1: 213 .4 1 5:6 7|8 9 :
i H ] :
tAIR SCIENCE I _ . I 7 - L
“i _Part 1, Leadership ' S “ ]
| _Part 2 2_,_1_131; to 11il sed . , , ] ‘__
.l OFER M z X
e hil Policy of U. S, I . ! i i
] Evolution of jarfare T } R
o 1laps & Aerial Photos ! i
——— F::.rst. Aid | N L ;
Tl Psychology . Personnel . } A R A
Memt . . .
__Part 3, E1 of Natl Pover | i { _’;____ b
“Geographical Fdns of” Tatl : .
e Pover. . - o]
. Hil lobilization & . Demob b i l
| :
AIR SCIENCE II _ ' 5
__Part 1, Aerodyn & Frop . .
_Part 2, jjet & Nav =~ i — e -
_Part 3, App Air Pwr ' ' . . N i R
AIR SCIENCE IIIX SO N WU S N S
__Ei_rt 12._.]-:!9.5____ .____1... — e - - -r_. ¢ o - .
Part 2, Air Oper . T
— = — : - . ,,._i\,....r.-....,.v.....‘.... SRS SN | T____ i'_
AIR SCIENCE IV, — SNSRI SRS SN SRS SUNNE NNUUNE WONPUS NS |
Part 1, Teaching Hethods & Adm R i ' '
part 3, AR TEmb ISR DU A N k
(over)



Item 2: Concerns the academic qualifications of entering freshman
~ students at your institutioa. It is desired to investigate
- - the'relative quality of AFROTC students as compared with
" . 7. 'other-students in your college or university.
&

,“(a).fi;l_ out the i‘,o?.lowiﬁg table as applicables

C ' : Percentile
Academic Achievement Test Given to Raw Score Average Rank on
| .. 'Entering Freghmen I ¢ 1)) .| Natl Norms _
l i . .--'-.z ! A ‘
' Lt e - . i 2
P‘ - T * > ¢ 7" —— -
e LT T o e v i 1 b o e s e 4
# (__B) Indicate whether the ACE Psychological Exam scores which were
" repbrted for your freshmen on (onaAC report were obtained in
- ' the majority of cases by test ziven at beginning or end of .
‘ . | freshman year.. ' . ;
. cbéc-gk.”a_pprdpriate' square.
S liajority were tested at ' Majority were tested at
v fenil ‘beginning of freshman year, end of freshman year,. .
Item 3: Did your detachment conduct a review? . .
(a) prior to ConAC Exam? = Yes [T Wo T

(b) If the ansuer above is yes, indicate the appriximate time given

to review. .

.. " Check here if you would like a copy of . the. compléted thesis: ™

Tl R Hbieiw! E A
®ay L . - N : - - g < —e,

""‘:. , 2

— La

v-""/v e —— T i T
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APPEFDIX B

DISTRIEUTION OF AVERAGE SCORES ON ACE PIYCHOL GICAL
EXAMINATION OF AF ROTC UNITS WIICY RFPLILED TO
GUESTIONATRE, APPIEFDIX A

Kumber of Schools
ACE Scores * ACE Croup *#* Alr Sclence II II1 IV

130-112 1 ' 5 8 5
111-106 2 8 11 15
105~98 3 25 33 2k
97-92 L 23 16 10
91-80 5 12 12 11

* Standard Ecores, M = 100, Norms tased on all AF ROTC
students in all schools of the AF RCTC.

#* Arbltrary egrouping uvsed as & basis of comparison in
Appendix C.
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APPENDIX D

ACIIIEVEIFNT SCORFS CF SCHOOLS WHICH CAVE NO REVIEW

COMPAREFD WITH THEIR ABILITY SCORES

AP TOTC Ceneral Subjects,
Academic Year

AS II AS III AS IV
{(Frosh) (Soph) (Junior) (Senior)

Schesl AS X

Total years work
I'qual to cor atove
ConAC Average

1 -35
2 1
3 2
2 23
-7
6 -13
g 2
-12
9 17
10 -l
11 )
13 12
3 -17
i
1 0
16 -13
17 2
18 «-10
19 1€
20 -
21 -
22 -
2 -
o 0
1
26 bt
2 -3
2 =10
29 -]
30 b
31 -1l?
32 -13
33 -11

22
L
38
10
8
0
2
li
-6

g

-

i
)
NFw N oo

4

8
]

8
18
0

-11

7 .

29
-7
=20
-1
i
-18
-2
15

=l
3

-32

-2
-10
-18

2
1

=15

All four
All four
Three
Three
Three
Three
Three
Two

Two

Two

Two

Tvro

Two

Two

Two
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APPEKDIX D (continued)
ACHIEVI:ENT SCORLS OF SCHOOLS WHICH GAVI NO RIVIEW
COMPARTD WITH THYIR ABIWIYY SCORES

Noteé:

1e Figures on atove chart are differences in standard
scores, M = 100, norms based on scores made by all
AF ROYC students in all schools of AR NOTC programe
Positive values indicate achlevermen® greater than
ability.

Ce Schools which appesar in this tabulaticn represent
the eomplete 1list of those which indicated on
questiomnalre, Appendlix Ay that they gave no recview
prior to ConAC examination aznd on which data was
avallatle for all four years of instruction.

3e Data i1s extracted from Training I'valuati~n Repert,
Academle Year 1949-50, Headquarters, Continental
Alr Commande.

4o Achievenent scores are basecd on results of ConAl

Annual Fxaminations. Ability scores are based on
results of ACT Psychologlcal Examination.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

1



	An investigation of factors affecting the scores made on the annual AF ROTC achievement examinations
	Let us know how access to this document benefits you.
	Recommended Citation

	tmp.1459884606.pdf.TovF5

