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FOREWORD

This report presents an analysis of grading practices and procedures in
effect in rotary wing training at the U.S. Army Aviation School at Fort Rucker,
Alabama, during 1961-63 instruction periods. The study was requested by the
School's Rotary Wing Department in connection with continuing development of
quality control procedures in the training program.

A major purpose of this analysi,s was to compare the results of training and
checkflight procedures in effect at that time with the results from a HumRRO
study conducted in 1956-57 under Work Unit LIFT. The LIFT study analyzed
training and checkflight grades for Army helicopter students at the Aviation
School and at the U.S Army Primary Helicopter School at Fort Wolters, Texas.

Another objective in the present analysis was to use the experience and
results as a basis, if appropriate, for generalizations about characteristics
needed in data to be used in training quality control systems and procedures in
a broader context.

Both this study-and the earlier LIFT research were performed by HumRRO
Division No. 6 (Aviation) at Fort Rucker. The present study was undertaken
as Technical Advisory Service, and initial results were reported to the Aviation
School. This report was developed to make the information more generally
available to those interested in the development and operation of quality control
systems for training.

The present analysis was begun by Dr. Wallace W. Prophet, with Dr. J.
Daniel Lyons as Director of Research. It was completed by Dr. Paul W. Caro, Jr.,
with Dr. Prophet as Director of Research.

Military support for the research was supplied by the U.S. Army Aviation
Human Research Unit. MAJ Donald J. Haid was the Unit Chief at the time the
research was conducted.

The grading practices analysis conducted under Work Unit LIFT (Army
Aviation Helicopter Pilot Training) was reported in HumRRO Technical Report 77,
Improving Flight Proficiency Evaluation in Army Helicopter Pilot Training, by
George D. Greer, Jr., Wayne D. Smith, and CPT Jimmy L. Hatfield, May 1962.
Subsequent work under Work Unit LIFT is described in a Consulting Report,
A System of Flight Training Quality Control and Its Application to Helicopter
Training, by John 0. Duffy and Carroll M. Colgan, June 1963.

HumRRO research for the Department of the Army is conducted under
Contract DA 44- 188 -ARO -2 and Army Project 2J024701A712 01, Training,
Motivation, Leadership Research.

Meredith P. Crawford
Director

Human Resources Research Office



SUMMARY AND CONCLUSIONS

Military Problem

A training systemlike a factory producing an item for marketcan benefit greatly from
quality assurance procedures and techniques integrated into a formal quality control system.
Such a system can assure that graduates of the training system are able to function at required
levels of proficiency, and it can provide managers with diagnostic data for continuing improve-
ment of the training.

The U.S. Army Aviation School, Fort Rucker, Alabama, has had strong interest in establish-
sng a school-wide flight training quality control system. As a step toward this end, the School
requested that HumRRO study several aspects of the procedures used in evaluating the training
and performance of the School's rotary wing trainees.

A study conducted in 1956-57 by HumRRO Division No. 6 (Aviation) had shown that there
was little relationship between the grades assigned to Army helicopter students by flight instruc-
tors and those assigned by checkpilots, and that end-of-course evaluations were greatly affected
by the individual standards of the checkpilots. Since that time, a number of changes in evalua-
tion procedures had been instituted. The study described in this report was conducted in 1963 to
obtain information on the current characteristics of flight grading practices of the Rotary Wing
Department of the Aviation School.

Research Problem

A quality control system for training includes the following elements:
(1) Detailed specification of training goals
(2) Accurate and appropriate proficiency evaluations
(3) Effective communication concerning training efficiency
(4) Effective procedures for corrective action
(5) Supervisory support

If quality control evaluation procedures based on data from examiners are to be effective,
the examiners must use common standards of evaluation and must provide detailed, reliable, and
valid information inputs for the system. In view of these general quality control requirements,
the present study was directed toward four main questions about flight grading practices:

(1) What is the relationship between grades given by instructors and checkride grades
given by checkpilots?

(2) What are the effects on checkride evaluations of checkpilots' prior information
about students?

(3) What variations exist in individual checkpilot standards and grading practices?
(4) What is the usefulness, for quality control purposes, of checkpilot comments on

grade slips?
A corollary objective was to seek findings of broad applicability relevant to techniques

and procedures for training quality control systems in general.

Procedures

This study was based on the performance records of students in selected rotary wing
classes spanning the 1961-63 period.
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Flight records for six FY 1961 and seven FY 1962 classes were analyzed to determine the
extent of similarity between grades assigned by instructors and those assigned by checkpilots.
These two samples of classes were selected to represent "before and after" situations related
to changes introduced in the School's grading practices in FY 1962.

Study was also made of whether grades were influenced by the checkpilots' relationship
to, or possible familiarity with, the students or their instructors. Two FY 1963 classes, with a
combined enrollment of 60 students, were selected for this experiment. At that time it was the
practice in the Rotary Wing Department for instructors within an instructing flight to administer
checkrides to each other's students and one-third of the 60 students in the experiment were
evaluated according to this procedure. The remaining two-thirds were given checkrides by check-
pilots drawn from outside the classes studied, a procedure intended to obviate bias in checkpilot
grades that might result from prior knowledge of the student's performance.

A third aspect of the research concerned the extent to which the individual checkpilot's
own standards might influence the grades assigned to students. The seven 1962 rotary wing
training classes were used as the basis for this analysis. In these seven classes, there were
17 checkpilots who had giver 12 or more checkrides. The grades assigned by these checkpilots
were analyzed in detail. The records-of the checkpilots in the two 1963 classes used in the
preceding experiment were also analyzed.

A fourth consideration was whether the kind of diagnostic information appropriate for quality
control programs was available under the grading system used by the Rotary Wing Department. To
ascertain this, comments made by checkpilots on student grade slips were reviewed and classified
according to level of specificity.

Results
(1) Substantial correlationswhich conflicted with the low correlations reported in the

1956-57 findingswere found between instructor and checkpilot evaluations of student perform-
ance, with checkpilots selected from among the instructors of the students' own instructing flights.

(2) There was little relationship between the evaluations of instructors and those of check-
pilots when checkpilots were drawn from outside the students' flights.

(3) End-of-stage evaluations of student performance were significantly affected by:
(a) The individual standards and grading practices of the checkpilot.
(b) Whether the checkpilot was a member of the student's own flight.
(c) The stage of training at which flight performance was being evaluated.

(4) Some of the specific information on individual student performance needed for an effect-
ive quality control program was recorded by checkpilots under the existing grading system, but
it was not collected in a consistent manner or processed for systematic diagnostic use.

Conclusions and Implications
(1) The insufficient correlation between instructor and checkpilot grades, and the large

variations in individual checkpilots' standards and practices, suggest the flight grading system
falls short of what is needed for an effective school-wide quality control system.

(2) While some information useful for quality control purposes was being collected, addi-
tional mechanisms and procedures for assuring consistent collection, recording, summarizing,
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a,,d reporting of the data needed to be devised in order to increase the effective use of
such information.

(3) A procedure in which instructors evaluate and report upon the qualitt. of the products
(students) of their own training unit cannot easily yield information.upon which to base an effec-
tive quality control system. An optimum system requires the organizational separation of assess-
ment and training functions, and uniform procedures for performance evaluation.

(4) Data input for training quality control purposes must meet certain criteria. Ideally, the
data should be based on standardized proficiency tests administered under standard conditions.
Data should be detailed, objective descriptors of trainee petIormances if the feedback of informa
tion to the training operation is to allow effective adjustments in that operation.
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INTRODUCTION

Quality Control System Requirements

For many years the concept of quality control has been an accepted feature
of industrial management, and a- formal quality- control system has been a
routine aspect of manufacturing operations. The detailed assessment of product
quality under such a system serves two basic functions: (a) It assures that the
products going to the market meet minimum standards of quality, and (b) it
provides relevant feedback to management as to changes needed in the production
process to bring more of the products to the minimum standard, to raise the
standard, or to lower costs. The procedures used and general organizational
structure involved in industrial quality control have become well systematized
and documented.

The two_general functions of quality control are just as pertinent to a
training system as to a manufacturing system. Only recently, however, has
there been any systematic application of the concepts of quality control to the
production of skilled personnel through training. While proficiency tests and a
wide range of training and administrative techniques to measure and upgrade
the duty qualifications of trainees are part of every military training program,
the planned use of all phases of an integrated quality control system is not yet
common in the training environment.

The general concept of training quality control has been discussed in detail
by Smith (1), and a specific application of the concept in a military training con-
text is described by Duffy and Colgan (2). They outline five general require-
ments for an effective training quality control system:

(1) Detailed specification of training goals
(2) Accurate and appropriate proficiency evaluations
(3) Effective communication concerning training efficiency
(4) Effective proce.'.ures for corrective action
(5) Supervisory support

While there is little doubt as to the desirability of controlling quality in
a training system, particularly in one that is directed toward producing critical
and complex skills, the feasibility of conducting an effective training quality
control program will vary from one organization to another as a function of
many factors..

The rapid growth of Army av ition training, particularly in the rotary wing
area, has intensified command int :rest in developing procedures that will allow
for better management of the extensive and complex training system. A train-
ing quality control system is one such procedure. The problem of training
quality is critical to a school such as the U.S. Army Aviation School (USAAVNS)
at Fort Rucker, Alabama, which in recent years has been devoting more and
more attention to this subject. That concern has led to the institution of a num-
ber of procedural changes at the School and provided the impetus for the research
described in this report.

One factor important to the success of a quality control system is the kind
of data input on student performance that is available for evaluation purposes.
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In flight training, the quality control requirement for "accurate and appropriate
proficiency evaluations" can be supplied through indices of performance such
as daily flight grades and checkride grades assigned at the end of various stages
of training. Performance checks serve two purposes: (a) They demonstrate
whether the individual product (student) meets the required standards of per-
formance (i.e., whether the training objectives have been met), and (b) most
important for a quality control system, they provide information that serves as
feedback to the personnel responsible for '' ,i ring the overall instruc-
tional system. Such feedback signals the -o and forms the basis for,
changes or adjustments in the training progiaiu.

The effectiveness of a training quality control system will therefore be,
in large part, a function of the extent to which information on the quality of the
productstudent performanceis valid and reliable. Examination, by research
analysis techniques, of certain aspects of the information on student flight per-
formance that is available for quality control use at the Aviation School was
undertaken at the School's request, as a result of growing interest in establish-
ing a formal training quality control system:

The data which form the principal basis for the various phases of the present
study are from Aviation School classes during FY 1961-63. An overview of the
grading practices and quality control procedures in effect at the School is pre-
sented in the following section. Certain developments in flight grading and
quality control that have taken place at USAAVNS during FY 1964-66 are
described in the final section of this repert.

Flight Grading and Quality Control at USAAVNS

Flight evaluation practices and procedures at the Aviation School differ
from those of the U.S. Army Primary Helicopter School at Fort Wolters, Texas,
where a formal quality control system is in operation, principally in terms of
the type of data input to the system.

The USAPHS system (described by Duffy and Colgan, 2, and Duffy and
Anderson, 3), utilizes a detailed, relatively objective checklist of flight perforni-
ance items. Data are in the form of deviations from desired values in airspeed,
altitude, RPM, and so forth. Such data input can be characterized as objective
descriptors of performance. The objective checklist is known as the Pilot Per-
formance Descripticin Record (PPDR). Development of the PPDR is described
by Greer et al. (4).

The data input available for quality control use at USAAVNS can be described
as a subjective evaluation of performance. In this system (described by
USAAVNS, 5'), the checkpilot or instructor provides a numerical or letter score
or rating which is the evaluation of the student's performance. In addition, com-
ments of varying degrees of specificity may be written on the grade record
sheet by the checkpilot or instructor.

While USAAVNS has not had a school-wide quality control system, .for a
number of years a rather thorough and extensive quality control system has
been operated by the Department of Fixed Wing Training for the primary phase
of their inx:ruction.2 That system has many features in common with the one

'Reference 5 ,s the USAAVNS Regulation that was in effect at the time this study was conducted. A
new USAAVNS Regulation 350-16, dated June 1963, governs current USAAVNS grading practices. However,
the system embodied in the current regulation is generally like that described in 5.

'During FY 1966, the primary fixed wing system was extended to other phases of fixed wing training,
and efforts are under way to extend it to all USAAVNS flight training.



at USAPHS, and in fact provided the impetus for some of the features of the
USAPHS system. The principal differences relate to (a) the use of subjective
evaluations of overall performance at USAAVNS versus the objective indices of
details of the performance at USAPHS, (b) administration of checkrides by
instructors from within the student's own flight at USAAVNS versus administra-
tion by a separate checkpilot group at USAPHS, and (c) the use of hand-processing
of data at USAAVNS versus the use of automatic data processing equipment
at USAPHS.

Since the present study dealt with several aspects of the quality control
data input at USAAVNSthat is, the daily and checkride flight gradessome
additional details on the manner in which these grades are derived will be
presented later (see p. 6) to provide background for subsequent description of
the research. The general characteristics of subjective flight grades have been
discussed by Greer et al. (6), and will not be repeated here.

Army flight training is divided into a number of phases and stages, each
of which has certain definable objectives or goals. During the course of the
training, each dual instructional flightunless maneuvers are being demon-
strated to the student for the first timeis given a summary letter grade' by
the instructor. In addition, the instructor will assign a letter grade to the per-
formance of specific maneuvers and to the student's basic qualities, and he may
also write narrative comments. As the various stages are completed, the
student's proficiency is checked to see whether he has met the objectives of
that stage and is prepared to progress to the next stage of training.

These checks on proficiency (or checkrides) are normally administered
by someone other than the student's own instructor.2 In most cases, the check -
rides are administered by "checkpilots" who are instructors in the same
instructing flight or group as the student's own instructor.' In some cases, the
checkpilot is an instructor from another flight or is from an administrative
office of the instructing department or school, such as the Standards Division.

The assignment of students to particular instructors for the periodic "heck-
rides is generally nonsystematic, in that no method is specified. In the Depart-
ment of Rotary Wing Training the flight commander concerned usually makes
the assignments in accord with current workloads and such other factors as he
deems pertinent. In some cases there may be a pattern to the assignments,
such as assigning marginal students to particular instructors whom the flight
commander considers especially adept at checking weak students.

Details of the checkride ading system are described by USAAVNS (5).
The checkride produces a single numerical grade or letter grade that summa-
rizes the evaluation of the student's flight performance on the checkride.
Generally, above-average performance is assigned grades in the 90s, average
in the 80s, and below-average in the 70s; unsatisfactory performance, or failure,
is assigned the letter grade U. In addition, performance on specific maneuvers
is assigned letter grades A, B, C, or U, as is the checkpilot's assessment of
the student's "basic qualities," such as motivation and coordination. Finally,

'The exact terminology for these grades has varied from time to time, but can generally be characterized
as versions of a four-point rating scale, e.g., A, B, C, and U, or AA (above average), A, BA, and U.

'rho most common cxception is the administration of the pre-solo checkride, which mat be done by the
studcnt's own instructor.

'An cxception to this involvcs instruction administered by contractor personnel, i.e., non-military or
non - Department of the Army civilian instructors. Students of contract instructors are checked by designated
military or Department of d'e Army civilian checkpilots. Data used in the present study did not involve
contract instructors.
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the checkpilot may provide narrative comments on specific aspects of the
student's performance.

As the student completes a stage of training, his instructor assigns him an
"instructor evaluation" grade, which is a numerical grade utilizing the same
scaling as the checkride grade, and which can be thought of as the instructor's
estimate of the grade the student will receive on his end-of-stage checkride.

In summary, at USAAVNS the following subjective evaluation grades or
comments are available for use in quality control:

(1) Instructor daily summary letter grade.
(2) Instructor daily letter grade on specific maneuver performance.
(3) Instructor daily letter grade on student's basic qualities.
(4) Instructor narrative comments on specific aspects of the student's

daily performance.
(5) Instructor end-of-stage numerical evaluation grade.
(6) Checkpilot 'end-of-stage numerical (or letter) summary check-

ride grade.
(7) Checkpilot end-of-stage letter grade on specific maneu-

ver performance.
(8) Checkpilot end-of-stage letter grade on student's basic qualities.
(9) Checkpilot narrative comments on specific aspects of the student's

performance on the checkride.

Rationale for Present Study
As previously indicated, the present study stemmed from USAAVNS concern

over quality control procedures that would be appropriate for School use. Earlier
studies (1956-57) with Army helicopter students, -reported by Greer et al. (6),
had raised a number of questions about the reliability and validity of subjective
evaluations of flight proficiency. It was decided to examine evaluation data from
more recent USAAVNS classes to see whether the data characteristics had
changed. The periods selected were FY 1961 and FY 1962, to provide informa-
tion on evaluations before and after certain changes in USAAVNS grading, the
most notable being the introduction of the concept of "basic qualities."

The basic concern in the analyses of grading information for the two time
periods covered was with the correlations between instructor-assigned daily
flight grades and checkpilot-assigned checkride grades. The earlier study of
USAAVNS grading had shown that these two indices were generally not corre-
lated with one another. This lack of correlation between two independent meas-
ures of the capabilities of the same students was interpreted as indicating
insufficient reliability and validity in the flight grading system. Considerable
variation was found in the standards of evaluation used by individual checkpilots
in that study, so this matter was also treated in the present study.

Another point of concern which was explored in the present study stemmed
from the administrative organization underlying the assignment of personnel to
administer checkrides at USAAVNS. In their analyses of quality control systems,
Smith (1) and Duffy and Colgan (2) emphasize the importance of having the
quality control element of the organization distinct and separate from the instruct-
ing element, both as to administrative organization and as to personnel. Such
a procedurewhich would, in essence, require a separate group of specialists
who did nothing but administer quality control checkrideshas not been con-
sidered feasible by USAAVNS because of the organizational and personnel prob-
lems arising from the many different flight training courses offered at the
School and the number of different aircraft types involved. Under the present
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organization of USAAVNS, therefore, it is not possible for all checkrides to be
administered by persons outside the instructing flights.

To obtain information on how this procedure may affect flight evaluations,
data from checkrides under standard USAAVNS practice were compared with
results of checkrides administered by personnel who were not members of the
student's own instructing flight. These special checkride data were'gathered on
certain FY 1963 classes as part of the research activities.

The organizational problems that have prevented USAAVNS from having
separate, independent groups of checkpilots also make it difficult to utilize
objective performance measures such as the PPDR. Use of the PPDR is a
specialized checkpilot skill that requires special training, and a checkpilot needs
to administer the PPDR regularly if he is to maintain his level of skill in its
administration. These factors make it necessary for the checkpilots to be a
separate group whose specialty and duty is the administration of checkrides,
The less varied flight training mission of USAPHS permits the organization
necessary to routine use of the PPDR in the quality control system at Fort
Wolters, whereas the much more varied flight training mission of USAAVNS
would pose considerably greater problems for efficient operation with such
an organization.

Previous HumRRO research (6), as well as that of other researchers (7),
has noted the sometimes considerable variability among checkpilots in the
standards they use in evaluating student flight performance. It is common
practice for students to characterize various checkpilots as "Santa Clauses"
and "Hardnoses." Therefore, in another phase of the present research, analyses
of checkpilot records from the seven FY 1962 classes were made to determine
whether there were significant differences in checkpilot standards reflected in
these data.

A final area of concern in the present study was the usability of the narra-
tive comments on USAAVNS grade slips for qua:tity control purposes. The
necessity, for quality control, of having detailed and specific information about
student performance has been stressed by Smith (1). Since the comments on
the grade slips provide the most detailed and specific information in the USAAVNS
grading system, these comments were examined for the FY 1963 classes studied.

ANALYSIS OF TRAINING AND CHECKRIDE GRADES

Problem and Approach

The purpose of the first phase of the research was to determine the extent
to which the grades assigned to students by instructors agreed with those assigned
by checkpilots for the same stage of training. Coefficients of correlation were
computed between the instructor's evaluation grade (IE) assigned the student
just before an end-of-stage checkride and the checkpilot's grade (CK) assigned
the student on the basis of the end-of-stage checkride. If the instructor and the
checkpilot are applying similar standards of performance in their respective
evaluations of the student, a substantial correlation' will exist between the two
sets of evaluations (although substantial IE-CK correlations can exist for rea-
sons other than commonality of standards).

`The magnitude of such correlations will not approach the test-retest reliabilities usually associated
with psychometric tests. For further discussion of this point see Prophet (8).
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Near-zero relationships between the two grades had been reported in
1956-57 (6). The flight grading system under which the low IE-CK correlations
were found had undergone changes, as described in a 1961 USAAVNS flight grad-
ing memorandum (5) instituting a concept of evaluation of flight performance
"basic qualities". To determine whether there had also been a change in the
IE-CK grade relationships, data from two separate groups of rotary wing classes,
representing the "before" and "after" situations with regard to the flight grading
system changes, were utilized in the correlational analysis.

Procedure

The flight records for six FY 1961 and seven 1962 classes were selected for
study. These classes represented both the Officer Rotary Wing Aviator Course
and the Warrant Officer Rotary Wing Aviator Course given at the Aviation School.
These 13 classes were selected for the analysis because (a) complete records
of student performance were available and (b) these classes represented stable
grading practices during periods before and after the changes in grading prac-
tices initiated in mid-1961. The classes selected are listed in Table 1.

Table 1

Classes Selected for Analysis
of Grading Practices

Before Changes in
Grading Practices

After Changes in
Grading actices

Class
Number

Number of
Students

Class
Num bera

Number of
Students

61-1 36 62-1W 38
61-2 30 62-2W 42
61-3 28 62-3 35
61-4 29 62-5 46

61-5 19 62-6 28

61-6 15 62-7 27

62-8 43

Total 157 Total 259

"Class 62-4 was canceled.

The grade folder of each student in the classes selected was examined, and
the daily grades (DG), instructor evaluations (IE), and checkride grades (CK)
for each stage of training were abstracted for use in the correlational analysis.
The mean daily grade (DG) for each student for each stage of training was com-
puted. Pearson product-moment coefficients of correlation were then computed
among these three variables (DG, IE, and CK) for each stage of training. These
correlations are shown in Table 2.

Results

As previously stated, the correlations of principal interest are those between
instructor evaluations and checkride grades. The IE-CK correlations for the
six FY 1961 classes combined (the "before" group) and for the seven FY 1962
classes combined (the "after" group) are presented for each stage of training
in Table 3. Also shown is the range in correlations for individual classes in
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ts,

Table 2

Correlations Between Mean Daily Grades, Instructor Evaluations,
and Checkride Grades for Each Stage of Training.'

Training
Stage Variable

Pre-Solo Adsance I In...trament
CrossCountry

DC IF: CIS De IF: CI:
i

57; ir CK

Daily Grade - .70 .24

Pre-Solo Instructor
Evaluation .64 - .39

Checkride .26 .47 - .24 .25

Daily Grade .38 - .67 .45

Advanced Instructor
Evaluation .67 - .55

(lied:ride .24 .36 .41 -
Daily Grade .27 - b b

Instrument Instructor
Cross-Country Evaluation .51 - b

Cheekride .19 .22 .23 .48 -
"Coefficients in the upper right h and portion of the Pre-Solo and the Advanced stage analyses were com-

puted from data from six FY 1961 classes (N,157) trained before the changes in flight grading practices in 1961.
Coefficients in the loser left hand portions were computed from data from seven FY 1962 classes (N =259) trained
after these changes.

bThe Instrument Cross-Country phase sas not included in the training program during n 1961.

Table 3

Correlations Between Instructor and Checkpilot Grades
Before and After Grading Practices Changes

Training
Stage

Before Changes in
Grading Practices

(A.= 157)

Alter Changes in
Grading Practices

(N.259)

Total Group
Correlation

Inter-Class
Range

Total Group
Correlation

I.cc-Solo .39 .16-.65 .47

Advanced .55 .39-.81 .41

Instrument
Cross-Country

a a
.48 .01-.73

Inter-Class
Range

.34-.63

.21-.59

"Not applicable. This stage was not instituted until FY 1962.

the "before" and "after" samples. Means and standard deviations for the DG,
IE, and CK grades for each class are given in Appendix A.

Each of the correlations reported for the total group in Table 3 is statis-
tically significant (p<.001). These correlations are similar in magnitude to
relationships reported elsewhere in studies of flight training research (7). They
indicate substantial agreement between instructors and checkpilots in the
assignment of grades in the Department of Rotary Wing Training, both before
and after the changes in grading practices. None of the differences between
"before" and "after" mean correlations was statistically significant,
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Discussion
On the basis of these data, the near-zero correlations observed in rotary

wing training in 1956-57 did not obtain in the Department of Rotary Wing Train-
ing, USAAVNS, during the period covered by the analyses presented in the
present study. On the contrary, substantial relationships did exist between
instructor evaluations and checkride grades for all three stages of advanced
rotary wing training. These relationships were not significantly affected by
grading practice changes introduced by USAAVNS in mid-1961.

However, it is possible for such substantial relationships to exist on bases
other than commonality of flight evaluation standards between instructor and
checkpilot personnel. The existence of substantial correlation between IE and
CK is a necessary condition for a conclusion that instructor and checkpilot
grades are based on the same standards for evaluating student performance.
It is not, however, in itself enough to justify such a conclusion, since the com-
mon frame of reference for instructor and checkpilot could have been based on
something other than the student's performance. This aspect of the evaluation
was explored in the second phase of the research.

THE EFFECT OF PRIOR KNOWLEDGE ON
CHECKPILOT EVALUATIONS

Problem and Approach
The relationship between instructor evaluations and checkride grades can

be significantly influenced by a number of factors' other than the standards
applied by instructors and checkpilots. One possible biasing factor is the
amount of information the checkpilot has about the student prior to the checkride.
Such information may produce spuriously high correlations.

Ideally, if the checkride grade is to be an unbiased evaluation of the student's
performance, the checkpilot should have no prior knowledge of the student's
performance capabilities. In practice, it is virtually impossible to attain this
ideal in a situation where the checkpilot is an instructor who has been in daily
contact with the students and with their instructors.

At the time of the research reported here, a separate check section did not
exist in the Department of Rotary Wing Training, USAAVNS. It was the practice
for the instructors to administer checkrides to each other's students. The
second phase of this study sought to determine whether the organizational
assignment or location of the checkpilotthat is, whether he was an instructor
within the student's own flight or from outside that flightinfluenced the rela-
-tionship between grades assigned by instructors and those assigned by check-
pilots. It is assumed that if such influences do opercite, the probable reason
would be the information available to the checkpilot, prior to the checkride,
concerning the particular student or his instructor. Therefore, a number of
checkrides were administered under controlled conditions intended to reduce
the amount of prior information to which the checkpilots were exposed.

Procedure
The classes selected for this experiment were Classes 63-1W and 63-3.

The combined enrollment of these two classes was 60 students.

'Many of the factors that can bins checkride evaluations are discussed in the PM Handbook (4).
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Five pilots were selected by the Department of Rotary Wing Training to
administer "Special" checkrides. These checkpilots, who were judged competent
by USAAVNS to make evaluations of student performance, had participated
in frequent and regular evaluations of students comparable to those in the
classes under study, and had no duties that required regular contact with stu-
dents or instructors in either of the classes in the experiment. Four were
instructors from other classes, and the fifth, who served as an alternate, was
from the Standards Section of the Department of Rotary Wing Training.

Since these five checkpilots were not instructing in the flights under study,
it was assumed they would have little or no exposure to the kinds of information
about the performance of students they would be evaluating that would be apt to
bias their evaluations. The selection of these five checkpilots did not assure
unbiased evaluations of student performance; the only intent was to minimize
the amount of information about the students that would be likely to be available
to the checkpilots prior to administering the checkrides.

Approximately two-thirds of the 60 students in the selected classes were
given checkrides by the Special checkpilots. Mt, remaining students were eval-
uated by regular pilots in accordance with the procedures then in effect in the
Department of Rotary Wing Training.

To further reduce the amount of information that might be available to
Special checkpilots prior to the administration of checkrides, the research
staff selected the students for special checkrides and assigned the Special
checkpilots to evaluate them. This was done, using a random selection pro-
cedure, after the flight commander had designated the students who were to be
given checkrides on a specific date. The individuals concerned were notified
immediately prior to the checkride. Under this procedure there was little
opportunity for the Special checkpilot to be exposed to possibly biasing infor-
mation about the student he was to evaluate.

One restrictionthat no Special checkpilot could administer a checkride
to a student he had evaluated on a previous checkridewas placed upon the
random selection procedure. Therefore, no Special checkpilot administered
more than one checkride to a given student. The numbers of students receiving
Special and Regular checkrides during each stage of training are presented in
Table 4.

Table 4

Correlations Between Instructor and Checkpilot Evaluations,'

Checkride

Stage of Training

Pre-Solo Advanced Instrument
Cross-Country

N I Correlation N I Correlation N LCorrelation

Special 36 .28 40 .20 41

Regular 24 .556 20 .73 b 18

.18

.64b

aClasses 63-1W and 63-3.
bCoefficients significantly greater than zero (p<.01).

Results

The Pearson product-moment coefficients of correlation obtained between
instructor evaluations and checkride grades for the Special and Regular checkrides

11



administered during this study are reported in Table 4. For purposes of these
analyses, data from the two classes were combined.

For all three stages of training, the checkride grades assigned by the
Special checkpilots showed less relationship to instructor evaluations than did
the evaluations assigned by Regular' checkpilots. Coefficients of correlation
between end-of-stage evaluations assigned by instructors and those assigned by
checkpilots were substantial (E< .01) for each stage of training when the check-
rides were administered under the regular system. On the other hand, the
corresponding correlations were not significantly different from zero when
administered under the special conditions established for this study.

The correlations for the regular group reported ii Table 4 are in keeping
with the higher correlations found in the first phase of the study for similar
comparisons for certain of the FY 1961 and FY 1962 classes ;. However, under
the independent conditions established for the second phase cf this study, no
significant agreement was found between instructor and checkpilot evaluations.

Discussion

Evidence from the statistical analysis, in the first phase of the present
study, of checkride grades in the FY 1961 and FY 1962 classes indicated sub-
stantial agreement between instructors and checkpilots in assigning grades.
Analysis of checkride grades administered under controlled conditions in the
second research phase did not provide indication that such agreement reflected
a similarity of evaluation standards between the two groups of evaluators. On
the contrary, it suggested that the apparent similarity of evaluation standards
may have been an artifact attributable to availability of information to check-
pilots prior to checkride performance evaluation.

On the basis of the evidence from the experimental checkrides, it appears
that the conclusions of the 1956-57 study with respect to grading standards still
had applicability in 1963. The ratings of students' cheekride,performance still
tended to reflect something other than the performance of the students being
evaluated. The third phase of the study was designed to investigate the hypothesis
that a major factor in the assignment of grades by checkpilots was the check-
pilot's own standard of evaluation.

VARIATIONS IN INDIVIDUAL CHECKPILOT STANDARDS
AND GRADING PRACTICES

Problem and Approach

A lack of agreement between checkpilots and instructors with respect to
the evaluation of end-of-stage student performance was demonstrated in the
second phase of the present study. The 1956-57 study reported that such lack
of agreement reflected differences in the individual standards of checkpilots (6).
An analysis was therefore made of the evaluation records of individual check-
pilots to determine whether they had personal standards and grading practices
that differed significantly and that significantly influenced the grades of the
students whom they evaluated.

Procedure

Data from the seven FY 1962 rotary wing training classes listed in Table 1
were used in this phase of the study. In order to explore the possible variations
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in grading practices among checkpilots in the seven classes, grades assigned
by each of them were assembled. Since many of these checkpilots had admin-
istered too few checkrides to provide a stable indication of their grading stand-
ards, it was decided that only those checkpilots who had administered 12 or
more checkrides would be included in the analysis. There were 17 such pilots.

Grading data from both Special and Regular checkpilots from the two
FY 1963 classes used in the second -phase experiment also were analyzed in
the study of individual variations among checkpilots.

Results

The means and standard deviations of checkride grades assigned by the
17 pilots from the FY 1962 classes, for each stage of training and for all stages
combined, are reported in Table 5. The mean grades for all stages of training
combined ranged from a low of 77.1' (Checkpilot Q) to a high of 87.9 (Check-
pilot A). The standard deviations ranged from 3.1 (Checkpilot A) to 7,9
(Checkpilot Q).

As might be expected when smaller numbers of checkrides were involved,
the means and standard deviations within the various stages showed wider
variations than for all stages combined. The -largest difference between

Table 5

Means and Standard Deviations"
of Grades Assigned by Selected Checkpilots

Check-
pilot

Stage of Training

Pre-Solo Advanced Instrument
Cross-Country

All Stages

Mean SI) Mean SI) Mean SI) Mean SI)

A 5 86.4 2.7 I 87.8 3.0 3 90.7 1.2 12 87.9 3.1
13 5 87.4 3.4 8 86.6 4.9 3 91.3 1.2 16 87.8 4.1
C 10 86.5 1.5 19 85.6 3.0 12 91.6 2. I 41 87 6 4.2
D 4 86.5 5.6 10 86.5 3.5 5 90.4 1.5 19 87.5 4.1
E 4 82.8 2.9 5 89.0 3.1 4 87.5 2.9 13 86.6 4.1
1* 2 86.0 4.0 9 86.1 3.4 5 87.4 2.6 16 86.5 3.2
G 7 84.7 5.1 9 86.6 2.6 6 87.7 2.1 22 86.1 3.7
II 2 91.0 0.5 4 84.8 2.2 7 85.9 3.4 13 86.3 3.5

1 10 84.4 3.4 5 85.0 1.7 4 90.8 3.7 19 85.9 4.0
J 10 84.3 1.6 3 86.7 1.2 3 88.7 0.5 16 85.6 4.1
K 8 83.0 4.3 8 81.9 3.2 I 88.3 2.1 20 84.8 4.0
L 5 83.0 6.9 5 80.8 8.2 7 81.4 3.1 17 82.9 6.3
M 10 80.2 9.4 10 81.7 4.6 5 87.4 4.3 25 82.2 7.4
S 5 80.8 8.4 7 80.3 5.9 0 - - 12 81.3 7.1
0 0 - - 9 79.2 6.6 3 85.7 3.1 12 80.8 6.6
P 3 72.3 7.1 5 79.8 4.9 6 81.5 2.8 14 78.9 5.9
Q 9 78.1 6.9 3 68.7 52 3 82.3 6.1 15 77.1 7.9

All
Check-
pilots 99 83.3 6.7 123 84.1 5.6 80 87.7 4.2 302 84.5 6.3

arormula for unbiased estimate used.

'An unsatisfactory (U) grade was assigned a numerical value of 65 for computation purposes.
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checkpilots was on the Advanced checkride where the means ranged from a low
of 68.7 (Checkpilot Q) to a high of 89.0 (Checkpilot E)a difference of more than
20 points. Similarly, on the Pre-Solo checkride the standard deviations ranged
from 0.5 to 9.4 (Checkpilots E and M).

Some of the checkpilots showed a high degree of consistency from one stage
to another in terms of their relative standing in the group. For example, Check-
pilot Q assigned low grades at all three stages of training, while Checkpilots
A and B assigned high grades for all three stages.

The data for total checkrides, all stages combined, were subjected to an
analysis of variance, which indicated that the wide differences in mean grades
assigned by the checkpilots would not be likely to occur by chance (p< .001).
Thus, there were statistically reliable differences among these checkpilots in
the average checkride grades assigned to students.

The Special checkpilots used in the second phase experiment did not show
the same degree of variation in grades assigned to students in Classes 63-1W
and 63-3. Mean grades assigned under the special conditions established for
these two classes ranged from. 79.7 to 84.7 and were not significantly different
from each other.' The number of unsatisfactory grades assigned by this group,
however, was much higher than for any other group of checkpilots discussed
in this report. Table 6 compares the number of checkrides administered and
failed in the seven FY1962 classes listed in Table 1 and the two FY1963 classes
reported. The percentage of unsatisfactory checkrides was twice as high in
the two FY 1963 classes, and all of the unsatisfactory grades in these classes
were assigned by the Special checkpilots. The failure rate for these Special
checkrides, therefore, was three times as high as that of the FY 1962 classes.

These data indicated that there was a significant relationship between the
number of unsatisfactory checkrides recorded and whether the checkpilot was
from within or from outside the student's own flight (Chi square=5.28, p< .05).
The student whose performance was evaluated by a checkpilot from his own
training flight was more likely to pass, all else being equal, than was the stu-
dent who had to demonstrate his proficiency to an unfamiliar or outside evaluator.

Eight of the 17 checkpilots in the FY 1962 classes had administered at least
four checkrides for each of the three stages of training. These may be identified
in Table 5 as Checkpilots C, D, E, G, I, K, L, and M. The mean scores
assigned by these eight checkpilots for all stages combined ranged from 82.2
(Checkpilot M) to 87.6 (Checkpilot C). Analysis of variance again indicated
that these differences are statistically significant (p <.001).
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Table 6

Checkride Failures in Selected Classes

Seven
Classes 63-IW and 63-3

Item 1962 Special Regular All
Classes Check- Check- Check-

rides rides rideti

Number of
Checkrides
Administered 777 117 6.2 179

Number Failed 26 12 0 12

Percent Failed 3.3 10.3 0.0 6.7

'The alternate Special chcckpilot was not included in this analysis.



The mean grades assigned by these eight checkpilots differed significantly
(E<.001) between stages of training. The means for the eight pilots were 83.8,
85.1, and 88.8 for the Pre-Solo, Advanced, and Cross-Country stages, respec-
tively. Thus, the grade the average student received was also related to the
stage of training he was completing.

While the grading system under which these grades were assigned does
not define average performance in terms of a specific grade level, it does
require that all grades be related to the level of student training (5, p. 3). This
is interpreted to indicate that any grade should have the same implications con-
cerning relative student proficiency at one stage of training that it has at any
other stage. Thus, the average grade should be relatively constant for all stages
of training. Such was not the case in the grades reported here, since the
"average" student "improved" from a grade of 83.8 to 88.8 as he progressed
from one stage of training to another.

Assignment of students to checkpilots in the Rotary Wing Department was
not always a random procedure. Occasionally, students having difficulty with
a particular set of flight skills were assigned to a checkpilot judged especially
competent to evaluate those skills. Since such assignments would concentrate
atypical students with certain checkpilots, the results of the analyses of vari-
ance would be influenced to some extent. It was considered desirable, there-
fore, to determine whether the bias resulting from this system of assigning
students to checkpilots was sufficient to account for the significant differences
among checkpilots in the assignment of cneckride grades.

Since there were significant differences by stage of training in both instruc-
tor evaluations and checkrides grades (p<.001), the three stages of training
were analyzed separately. Therefore, differences between checkpilots could
not occur as a result of one checkpilot's having given more checkrides at one
stage of training than at another. Three separate analyses of covariance were
performed on the end-of-stage evaluations assigned the students by each of
the 17 checkpilots identified in Table 5. The covariance technique allowed a
test of the significance of between-checkpilot differences in checkride grades
that was independent of the differences in the quality of students as indicated
by end-of-stage instructor evaluations.

The covariance analyses showed that there were significant differences,
other than those attributable to differences in student performance as indicated by
instructor evaluations, among checkpilots for both the Advanced and the Instru-
ment Cross-Country stages of training (p<.001). Differences in grades assigned
by checkpilots at the end of the Pre-Solo stage, however, were no longer sig-
nificant when allowance was made for differences in instructor evaluations of
these same students. It should be kept in mind that both the Pre-Solo instruc-
tor evaluation and the checkride were often administered bythe same instructor.

Thus, in spite of instances in which checkpilots were not assigned.a typical
cross-section of students for checkrides, significant differences did exist
among checkpilot grading standards that could not be attributed to inequalities
in the assignment of students.

Discussion

The foregoing analyses of data available from FY 1962 and FY 1963 classes
of advanced rotary wing training showed that end-of-stage evaluations of student

`As noted earlier, the most common exception is the Pre-Solo eheckride, which may be administered by
the student's own instructor.
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performance were significantly affected by (a) the individual standards of
the checkpilot, (b) whether the checkpilot was a member of the student's own
training flight, and (c) the stage of training at which flight performance was
being evaluated.

The first two factors affecting grade assignment are of particular concern
for quality control purposes. Whether a student received a Below Average,
Average, Above Average, or Failing grade on his checkride depended to a con-
siderable extent on whether he was assigned a "hard" or an "easy" checkpilot.
If the checkpilot happened to be from another, flight, the student's chance of
failing the checkride was even greater.

The influence on checkride grades of the stage of training is of lesser con-
cern. A constant error of this type may be expected to have little direct effect
upon the relative standing of the students within a class. The general lowering
of Pre-Solo stage checkride grades in the classes involved in this study did not
appear to have a detrimental effect upon the Rotary-Wing Department's trainee
output rate; the Department's attrition rate at the time of these studies was low.

Findings from this research phase indicated that individual checkpilots did
have standards and grading practices which differed enough that a student's
grade could be influenced significantly by chance factors in assignment of stu-
dents to checkpilots for evaluation. The findings to that effect reported in the
1956-57 study were, therefore, still valid in the Rotary Wing Department as
late as FY 1963. While the student's demonstrated flight proficiency undoubt-
edly influenced the flight evaluation grade he received, for quality control
purposes it would be desirable to increase the relationship between grades
and student flight proficiency and to reduce the differences in standards
between checkpilots.

ANALYSIS OF FLIGHT TRAINING GRADE SLIPS

Problem and Approach

The earlier research activities were concerned with the numerical grades
assigned by checkpilots to represent the overall quality of student flight per-
formance. The assignment of a numerical value to a student's performance is
only one of the functions of the Uniform Flight Grading System, the evaluation
system in use by the Department of Rotary Wing Training, USAAVNS, at the
time of this study (5). Another objective is to provide information to the Depart-
ment about details of student flight performance, an objective similar to that of
the inspection and grading functions performed by "quality control" systems in
other training and production organizations (1).

Analyses performed in the earlier phases of this study indicated that there
were limitations on the information that the Uniform Flight Grading System was
providing about the quality of student performance. The grades assigned by the
checkpilot "inspectors" were found not to be independent and unbiased evalua-
tions of trainee quality. Therefore, the effectiveness of any corrective action
based upon these evaluations was necessarily limited.

In order to detect deficiencies in the training program and to standardize
training, detailed information is needed about ways in which student perform-
ances deviate from the desired standards. Information of this type was provided
through the Uniform Flight Grading System by means of grade slips being used
in the Rotary Wing Department at the time of the study.
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In addition to the numerical' grade itself, the grade slips provided three
types of information: (a) identification of procedures and maneuvers performed
at or below the desired level of proficiency, (b) evaluations of the student's
"basic qualities," and (c) descriptions of specific student behaviors which con-
tributed to, or interfered with, successful performance of certain procedures
or maneuvers. The information contained in (c) tended to duplicate and to
elaborate upon that contained in (a).

The identification of improperly performed maneuvers and the descriptions
of the student's behaviors which resulted in the improper performance of those
maneuvers provide information of the type useful for quality control purposes.
The evaluation of the "basic qualities" by the Department's checkpilots (5) pro-
vides a suggestion of the causes of low student proficiencyfor example, lack
of motivation. While the "basic quality" concept may contribute to other pur-
poses of the Uniform Flight Grading System, it lacks the specificity that is a
necessary characteristic of information required for the effective control of
the quality of training.

Procedure
In order to explore the potential value to a quality control system of the

descriptive information provided by the grade slips, a number of these grade
slips were reviewed by research staff members. This review suggested that
information appropriate for accurate proficiency measurement was being
recorded, but that the collection of this information depended upon the initia-
tive of the instructor rather than being set up in the systematic manner nec-
essary for effective quality control.

The information was being reported by the checkpilots in the form of narra-
tive comments on the reverse side of the grade slips. These comments not
only identified the maneuvers being performed improperly but, in many instances,
contained specific descriptions of behaviors which caused the student to be
"marked down" on the maneuver. This specific information could provide data
for corrective action. An effective quality control system is dependent upon
specific information of the type represented by many of the comments that were
being provided by rotary wing checkpilots.

To determine the amount and kind of narrative information which was avail-
able, comments made by checkpilots during selected FY 1962 classes were
reviewed, and a four-category classification was developed. This classification
provided a means of identifying the level of specificity of each comment,, since
the usefulness of a comment to a quality control system is proportional to its
specificity. The four-category classification' follows, with examples of com-
ments from actual grade slips to illustrate each category:

Category 1: Summary Statement of Performance
Examples: This was a high average ride."

"Average check flight."

Category 2: Allusion to Specific Discrepancies
Examples: "Minor discrepancies noted and discussed with student."

"Most of student's work is above average."

'Under the Uniform Flight Grading System, numerical grades are assigned to checkride evaluations, and
letter grades are assigned to all other dual flight evaluations, i.e., following each dcPI instructional flight, the
instructor assigns a letter grade reflecting his evaluation of the student's performance.

2The reliability of assignment of comments to this classification, estimated by the contingency coeffi-
cient corrected for a restricted upper limit, was found to be .96 when independent raters were used.
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Category 3> Specific Discrepancies Noted but Not Related to
Specific Flight Situation

Examples: "RPM Control - Over red line three times."
"RPM Control- Not alert for changes in RPM.
Weak throttle-pitch coordination."

Category k Specific Discrepancies Noted and Related to Specific
Flight Situation

Examples: "Take-off to (lover - Jumped aircraft off ground,
allowed nose to turn to right, lost R1).1 down to
2250. Hovered at 10 feet."
"ilirwork - Airspeed dropped to 45k from normal
cruise (70k) while tuning radio."

Results

Table 7 contains a tabulation of the comments, categorized according to the
classification system, made by four of the Special checkpilots' for the 101
checkrides they administered during the second phase of the research.

Discussion

Table 7

Summary of Checkpilot Comments
About Student Performance a

Checkpilot
Number

Number of
[Comment Category

Checkridcs 1 I 2 I 3 I 4
Total

Comments

1 28 1 4 48 28 81
2 23 7 5 12 10 34
3 22 7 4 13 24 48

4 28 17 2 13 14 46

Totalsb 101 32 15 36 76 209

arrequencies in Comment Categories I and 2 were com-
bined, and a Chi square of 43.59 (p<.001) was'obtaincd.

bOther checkpilots administered 78 checkrides in these
two classes and made 187 comments, an average of 2.4 com-
ments per checkride compared with the average of 2.1 comments
per checkride for the four Special checkpilots.

The following observations were made concerning the data in Table 7:
(1) There was no uniform format for the narrative reports of Student

performance. A uniform format would have resulted in a greater concentration
of comments in a single category.

(2) The total number of comments made varied significantly among
checkpilots, even though, as previously reported, there was no significant dif-
ference among the grades assigned by the checkpilots.2 Although Checkpilots I
and 4 administered 28 checkrides each, Checkpilot 1 made nearly twice as many
comments about the students he checked as .did Checkpilot 4.

(3) The usefulness of the information provided, as indicated by the
categories into which the comments fell, was a function of the checkpilot who ,

administered the flight. For example, specific comments of the type most use-
ful to a quality control program (Category 4) were made 50 percent of the time
by Checkpilot 3 and only 22 percent of the time by Checkpilot 2.

'The alternate Special checkpilot was omitted from this analysis.
'See page 14.
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(4) Checkpilotd did attend to the kind of specific information about
student performance needed for an effective system of quality control. Although
this information was not recorded in a systematic manner, the fact that each
checkpilot noted and recorded specific discrepancies in students' performance
is significant. It indicates that checkpilots can gather detailed infomiation
about student performance, and that they see the necessity of such information
for an adequate description.

The adaptation of information such as was found to be available from the
grade slips prepared brthe Rotary Wing Department's checkpilots to a program
of student performance quality control depends upon the establishment of pro-
visions for uniform observation and reporting of student behaviors by all check -
pilots. For quality control purposes, evaluation information should be comparable
in amount, type, and validity regardless of who provides the information.

IMPLICATIONS FOR QUALITY CONTROL

Flight Training Quality Control
The establishment of a system for the uniform evaluation of student flight

performance is no simple matter. Nevertheless, many of the procedures and
techniques necessary for such a system have been established in actual prac-
tice. The desired characteristics of such a system include:

(1) Comprehensive and consistent testing of student flight proficiency.
(2) Accurate and equitable evaluation of the efficiency of

training personnel.
(3) A high degree of uniformity of flight check procedures and

scoring practices.
(4) Objective and detailed School standards by which individual students

or classes can be evaluated.
The present study indicated that the evaluation data used at the Aviation

School in 1961-63 had some shortcomings in terms of the broad requirements
of a quality control program. The results from rotary wing training evaluations
may be summarized as follows:

(1) While there was a relationship between the instructor evaluation
and checkride grades, this relationship was influenced by whether the check-
pilot was from within or without the student's flight. This raises some question
as to the validity and reliability of the subjective grade information.

(2) There were significant and consistent differences among the check-
pilots in their individual grading practices.

(3) While the checkpilot comments provided some detailed information
on student performance, these comments lacked specificity, and uniformity
from one checkpilot to another, and there was no mechanism for systematically
using the information.

The kind of information necessary for quality control (1) was being col-
lected by the Rotary Wing Department at the time of this study. To be used with
full effectiveness for quality control purposes, however, this information must
be gathered systematically and with a high degree of checkpilot standardization.
It would be part of a quality control program which contains the following
additional elements:

(1) A detailed statement of training objectives based on
job requirements.

(2) Effective communications concerning performance of students
on the checkrides.
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(3) Effective procedures for corrective action where such action is
indicated by checkride performance.

(4) Supervisory support.
The grading practices research in the present study was not directed toward
determining the presence and effectiveness of any of these four additional quality
control elements in the Rotary Wing Department at the time of the study.

As previously indicated, during FY 1966 the Aviation School took steps to
extend the quality control system already in operation in the primary phase of
fixed wing training to all phases of fixed wing training. The use of automatic
data processing of flight grading information for quality control purposes was
instituted during FY 1967, for rotary wing training as well as fixed wing train-
ing. The kinds of outputs from this latter application are very similar to those
provided by the quality control system at the Primary Helicopter School,. but
go beyond that to include daily grade information.

Also during FY 1966-67 the Aviation School embarked on a tryout at Fort
Rucker of the PPDR system for checkride purposes in the Rotary Wing Quali-
fication Course. Technical assistance in this effort was provided by HumRRO
Division No. 6 (Aviation). New PPDR.s, appropriate to the aircraft and training
content of the "Q" course, were developed and checkpilots were trained in
their use. As a result of this tryout the Aviation School concluded that the
PPDR, was inappropriate for their requirements, even though many of the
advantages of objective flight performance recording were recognized. The
principal areas of difficulty the School found in using PPDRs were related to
the necessity cf having separate and independent groups of personnel who spe-
cialize in administration of checkrides (this aspect of School organization was
discussed in the first section of this report). In addition, possible flight safety
problems were noted by the School, as a result of the considerable mixture of
aircraft types (fixed and rotary wing), training curricula, and student types.
Additional exploration toward developing new measures of performance non- PPDR,
but yielding detailed and objective resultswill therefore be needed in further-
ing the School's quality control objective.

In a related activity, personnel in the Department of Primary Fixed Wing
Training, U.S. Army Aviation School Element, Fort Stewart, Georgia, have
recently (FY 1967-68) been preparing fixed wing PPDRs for possible tryout.
HumRRO Division No. 6 has also provided technical assistance for this effort.
The administrative problems noted in the PPDR tryout at Fort Ruckerthat is,
the requirement for a separate checkpilot sectionare not likely to be a matter
of concern at Fort Stewart, nor should there be as much difficulty resulting
from mixtures.of aircraft, .curricula, and so forth. In both these respects, Fort
Stewart is more like the Primary Helicopter School at Fort Wolters than the
Aviation School at Fort Rucker.

General Quality Control Implications

While the occasion initiating the present study was USAAVNS interest in
improving quality control practices and procedures at that school, for HumRRO
a corollary objective was to develop implications for quality control in general.
Study and analysis were focused on aspects of the proficiency data not only with
reference to flight evaluation, but also for possible implications with regard to
proficiency data characteristics applicable in any formal quality control system.
While such a system is comprised of more than proficiency data, this informa-
tion is the fundamental ingredient for quality control.
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The results of thi-S study suggest a number of general implications about
ways in which proficiency data may be made maximally useful for quality control:

(1) Two distinct functions of proficiency data should be recognized in
training quality controldescription of performance and evaluation of perform-
ance. It is especially critical for quality control purposes that the data be
descriptive of the actual performance if records of the performances of numerous
students are to be pooled to provide indications of how the overall training
system is functioning and where and what corrections should be instituted.

(2) The basic data on performance proficiency are most valuable when
they are objectivethat is, when the data are close to being clear, unambiguous
observations, free of personal judgment. With objective data, observations do
not depend upon who is observing, and there can be assurance that the profi-
ciency data are a dependable measure of performance rather than a reflection
of personal or other factors in the testing situation.

(3) Proficiency testing should be done with standardized subject matter
and under carefully standardized conditions, so the evaluations will be demon-
strably comparable in content and administration, regardless of who is being
tested or who is doing the testing.

(4) To attain maximum objectivity, the collection of data on proficiency
needs to be clearly separated from the process of evaluating the performance
reflected in the data.

(5) Criteria and standards for evaluation need to be developed in : ich
a way that they are uniform for all evaluators, for all students, and for all stages
of training.

(6) Diagnostic information regarding the effects of training is needed,
specifically and in detail, if the needs for modifying training are to be clearly
identified. Detailed instructions to evaluators and a uniform format for report-
ing on a student's performance can help make diagnostic information most usable.

(7) Ideally, for quality control purposes, proficiency testing and eval-
uation should be performed by an administering unit and personnel who are
independent of the training function. At a minimum, the evaluators ought to be
separate from the personnel directly concerned with training the particular stu-
dents being evaluated.

(8) In order to insure objectivity and standardizadon in performance
observation and evaluation, quality-control personnel need special preparation
in the concepts and techniques of observation, measurement, and evaluation.

Implications for Future Research

Basic concepts, techniques, and procedures for quality control systems
have been in existence for a long time, especially those having to do with indus-
trial production of material goods, so "ideal" conditions for quality control are
quite well known. It is not always possible, however, to achieve ideal conditions
since a quality control systemwhether it be industrial or trainingmust fit
into the resources that can be made available by the organization. A fruitful
avenue for further study is in determining how-to consider and evaluate the
trade-offs between the ideal and the practicalthat is, what kind of lose would
be incurred by what kind of deviation from the ideal? In considering establishing
an ideal feature in quality control, knowing the loss without itcompared to the
probable cost of adding itcan provide a basis for establishing the best cost-
benefit balance, and therefore, for practical solutions to quality control that
are realistic in terms of the facilities and needs of the school or training center.
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There are a number of other promising directions for further study of
flight training quality control, especially to consider situations where adminis-
trative or other factors preclude the kind of specialized evaluation unit available
to USAPHS. Essentially, they are approaches to providing detailed proficiency
measures that will meet quality control needs without specialized personnel
trained in measurement and evaluation to the extent needed in PPDR-type systems.

One direction for study is development of different types of objective meas-
ures of performance. In HumRRO Work Sub-Unit ECHO III, for example, a
time-lapse motion picture camera has been used to record instrument panel
readings in flight. If this approach proves to be practical and effective in terms
of the cost and the quality of information developed, detailed objective perform-
ance information for quality control purposes could be collected automatically
for analysis after a flight. Such analysis might be done by clerical rather than
checkpilot personnel, and could be completely independent of the evaluation
fuliction. While use of a camera could minimize the detailed and standardized
observations required of the checkpilot, it would make it especially critical that
all students perform a standard set of test maneuvers under standard conditions.

A contrast was drawn earlier between the PPDRa relatively objective
description of performanceand the Uniform Flight Grading System at USAAVNS
a relatively subjective evaluation of performance. One possibility for a study
is to consider combinations of these approaches. Consideration of various
flight proficiency studies suggests that a subjective-objective approach to flight
proficiency measurement may be promising; it might be feasible to develop
some joint system that would be practical and effective and yet require less
specialized training for checkpilots.

Still another direction for study concerns the base for comparison used
in flight proficiency evaluation. Generallyassuming a basic minimum pro-
ficiency above a failing levelflight evaluation tends to be based on comparing
performance among students in terms of above or below "average" proficiency
for a given level of training. An alternate approach would be to evaluate a stu-
dent's perf6rmance using an anchored scale that would allow comparison of his
capabilities with those of an expert pilot. It might not be desirable or economi-
cal to bring student pilots to an expert's level, but using expert performance
as an anchor point for scaling student performance could be a way of empha-
sizing the perspective of operational capability as the goal for training. Such a
change in scaling would be likely to affect what portions of training are iden-
tified for improvement, on a basis of operational needs rather than inter-
student comparisons.

22



LITERATURE CITED

1. Smith, Robert G., Jr. Controlling the Quality of Training, HumRRO Technical Report 65-6,
June 1965.

2. Duffy, John 0., and Colgan, Carroll M. A System of Flight Training Quality Control and Its
Application to Helicopter Training, Consulting Report, HumRRO Division No. 6 (Aviation),
Fort Rucker, Alabama, June 1963.

3. Duffy, John 0., and Anderson, Edgar N. "Flight Training Quality Control," in Proceedings,
Tenth Annual U.S. Army Human Factors Research and Development Conference, Fort Rucker,
Alabama, October 1964. pp. 284-293.

4. Greer, George D., Jr., Smith, Wayne D., Hatfield, Jimmy L., Colgan, Carroll M., and
Duffy, John 0. PPDR Handbook: Use of Pilot Performance Description Record in Flight
Training Quality Control, training manual, HumRRO Division No. 6 (Aviation), Fort Rucker,
Alabama, December 1963.

5. U.S. Army Aviation School, Fort Rucker, Alabama. Education and Training, the Uniform
Flight Grading System, Memorandum No. 350-16, April 1961.

6. Greer, George D., Jr., Smith, Wayne D., and Hatfield, CPT Jimmy L. Improving Flight Pro-
ficiency Evaluation in Army Helicopter Pilot Training, HumRRO Technical Report 77, May 1962.

7. Erickson, Stanford C. A Review of the Literature on Methods of Measuring Pilot Proficiency,
Research Bulletin 52-25, Human Resources Research Center, Air Training Command, Lackland
Air Force Base, San Antonio, Texas, August 1952.

8. Prophet, Wallace W. Human Factors in Aviation: Some Recurrent Problems and New Approaches,
IlumRRO Professional Paper 30-67, June 1967.

23



Appendix A

MEAN DAILY GRADES, INSTRUCTOR EVALUATIONS,
AND CHECKRIDE GRADES FOR EACH STAGE OF TRAINING

Table A-1

Means and Standard Deviations of Score:
for Selected FY 1961 Advanced Rotary Wing Training Classes

Training Stage Variable

Class Number
All

ClassesA.
'''

61-1
(N=36)

61-2
(N=30)

61-3
(N=28)

61-4
(N=29)

61-5
(N=19)

61-6
(N=15)

Pre-Solo Daily' Grade"
Mean_ 3.0 2.9 2.9 3.0 2.9 3.0 2.9
SD .21 .24 .20 .21 .29 .17 .22

Instructor Evaluations
Mean 85.8 83.6 84.9 84.9 84.4 83.9 84.7
SD 3.4 4.9 4.8 4.7 4.0 5.0 4.5

Chcckridc Grades
Mean 84.5 79.2 83.1 83.3 81.2 83.5 82.9
SD 4.6 7.1 6.3 6.0 6.5 8.3 6.6

Advanced Daily Grade"
Mean 3.1 3.0 3.0 3.0 3.1 3.1 3.0
SD .22 .19 .37 .24 .24 .11 .25

Instructor Evaluations
Mean 86.8 85.3 85.6 85.3 87.7 86.8 86.1
SD 3.4 4.7 5.9 4.9 3.1 4.1 4.6

Chcckridc Grades
Mean 82.6 83.9 84.0 83.8 85.5 85.3 83.9
SD 7.2 5.0 5.7 6.0 4.8 4.1 5.9

"Daily grades ;sere sealed on the basis of: Excellent (A) = 4; Good (13) = 3; Low to Fair (C) = 2; and
Unsatisfactory (U) = I.
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Table A-2

Means and Standard Deviations of Scores
for Selected FY 1962 Advanced Rotary Wing Training Classes

Glass Number All
Training Stage Variable Classes

62.18 62-2W -62.3 62-5 62-6 t 62-7 62-8 ( y 459)
.(N7' 38) (N. 42) (N7,35) (N.46) (X= 28) (N= 27) (A -'- 43)

Pre -Solo Daily Grade"

Mean 2.9 3.0 2.9 3.0 2.9 3.0 2.9 2.9
SD .29 .28 .36 .26 .26 .33 .25 .29

Instructor Evaluations
Mean 85.6 85.0 85.2 85.3 84.2 81.1 85.1 85.0
SD 4.6 4.2 4.6 5.0 3.7 5.3 4.6 1.6

Chcckride Grades
Mean 82.4 -801 83.8 84.4 83.4 82.8 83.1 82.8
SD 7.0 8.4 6.5 6.0 6.2 7.0 6.1 6.9

Advanced Daily Grade"
Mean 2.9 2.9 3,0 3.0 3.0 3.0 2.9 3.0
SD .33 .27 .18 .29 .16 .26 .25 .26

Instructor Evaluations
Mean 85.8 85.0 87.5 87.2 86.6 85.7 85.2 86.1
SD 4.8 5.5 3.9 4.3 3.1 3.7 4.7 4.6

Chcckridc Grades
Mean 82.8 81.6 83.3 84.1 86.3 83.8 82.8 83.4
SD 6.9 7.4 7.0 5.1 4.1 6.1 5.5 6.3

Instrument Daily Grade"
Cross-Country Mean 3.3 3.2 3.0 3.4 3.3 3.2 3.2 3.2

SD .31 .31 .38 .31 .29 .26 .35 .33
Instructor Evaluations

Mean 88.8 86.8 88.0 89.0 88.1 87.8 86.8 87.8
SD 3.6 3.3 4.9 3.6 3.9 3.2 4.0 4.0

Chcckridc Grades
Mean 87.6 85.9 87.6 87.2 89.6 86.6 85.9 87.0
SD 4.1 4.7 4.7 6.2 2.7 6.0 5.8 5.2

"Daily grades were scaled on the basis of : Excellent (A) = 4; Good (13) = 3; Low to Fair (C) = 2: and
Unsatisfactory (U) = 1.
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