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ZWASHINGTON hsgld UNIVERBITY

BAINT LOUIB

DEPARTYMENT OF PSYCHOLO®Y

Dr. Denzel D, Smith

Head, Porscnnel end Trairning Branch
Office of Navxi Reeearch
Department of the Navy

Washington, D, C,

Dear Sir:

The attaclied three research notes are forwarded as a partial
statement of our work in the Naval Air Technical Training research
under NONR contrzct 816{(02). These reports are exploratory studies
conducted incidental to and concurrent with our major research effort,
"A study of the activities of aviation machinist mates in fleet activi-
tiea as a source for curriculum evaluation.® This major report will be
prosented as a separate technical report.

Ir addition to the attached research notes and the technisel
report in preparation, we have been inatrumental in the preparation of
a classroom communicator and in a survey of research needs in Naval Air
Technical Training. No formal report is made of these activities a.t
the prezent time as they represent continuing efforts,

Finally, the understandings, the backzround knowledges, and
the development of within service relationships cannot be expressed in

an annual report but represent an important part of our activities during
the year.

We have been well pleased with the oooperaticn extended by
Naval Air Technical Training during the year. In particular, the aid
furnished by Dr. G. D. Mayo has been inveiusblo., Your services in this
contract are deeply appreciated.

Sincerely,

WILSE B, WEEB, Ph,D,
Head, Aviation Psychology
Laboratory
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RATINGS OF INSTRUCTIONAL PRCFICIENCI: STUDENT BATINGS,
SELF RATINGS, AND SUPERVIOR RATTNGS

INTRODUCTION

In the evaluation of teaching proficiency there are at least two
ciasslcal methods of evaluation; student raiings and supervisor ratings,
The presert atudy 1s concerned with the relatione betwszn these evaluative
procedures and a third evaluativs source, the teacher's self evaluation of
his own proficiency.

Many arguments have been put forth ir faver of and against student
ratings snd supervisor (or peer) ratings: "the students are the consumer
and hence must be the Judge"; "the student is incapable of evaluating what
he is learning at the time"; "the supervisor is the only one capable of
evaluating, from a broad base of experience and understanding, what is to
be taught"; ¥"ihe supervisor does nct have the opportunity to observe or
his observations are distorted"; etc. These arguments have been too fre-
quent to review hers and too frequently merely argumentative. We would
like to comment on the self rating as a source of evaluation because of
its more infrequent use, Basically we feel that personal learning and im-
provement stems from an understanding of ones cwn adequacies and inadsquacles.
We feel that a self evaluation procedure serves to fccus the individuals
attention on his inadequacies and as such he will be motivated to atimupt to
correct them, Admissably this tecinique cannot serve as an administrative
device since the man will distort these ratings for secondary purposes. How-
ever, in a non-threatening situation and in conjunction with other evaluative
procedures, we feel that self rmatings are a valusble adjunct to improving
and evaluating teachiny proficiency.

Procedure

A rating scale covering seven characteristics of importance to the
teaching situation wap administered to 51 instructors, The characteristics
rated were interest of the instructor in his subject, his sympathethic
ettitude towards students, preseriation of subject matter, semnse of proportion
and humer, self reliance and confidence, personal peculiarities, and perscnal
appearance., Each of these characteristics was rated on 2 zero to tem point
scale,*

The procedure for administering the ratings follows. The problem wae
expleined at length to small groups of insiructors, Particular emphasis was
made on the point thai the resulis of any of the ratings for any individual
would not be disclosed, The instructors were then =2aked to rate themselves.
After additional instruction about avoiding bilesing tlie students, the propst

*¥Tlis study was performed in the Naval Air Technicsl Training School
at Jacksonville, Fla,
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number of questionnaires were given the instructor. Since the students

were not required to sign their names to their rating scale, the instructor
was also given an envelope which was to be sealed after being filled with
the completed studsnt ratings. The instructor's name was then put on the
envelope, and it was turned in, In all cases the students had at least
eight hours of instruction before ratling their teachers., The subject matter
of the course was mathematics, physics, layout and hand tools.

A meeting of all tha supervisors of the Instructors used in the study
#ias next called, The nature of the problem was again explained at great
length and any questions answered. The supervisors were then asked to rate
their instructors in the above form. In addition they were asked to rate
the instructors on an Air Force forced choice rating form, the Instructors
Description Form C which was developed by Highland & Bershire (1).

Biographical infermation about instructors was collected from various
sources, These data included the GCT score of the instructors, the amoumnt
of formal education of the instructor, the number cf years he had taught.
and his enthuslasm for teaching as indicated by him on a 7 point scale., A
number of product moment correlations were computed between these data and

those derived from the two rating scales. These coefficients are listed in
Table I,
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TABLE 1I.

Coefficients of correlation between varisble.of study

Instructor self-rating and student rating . . . . . . -
Instructor self-rating and superviscr rating ... ..
Student rating and supervisor rating. . . ¢« . . ¢ . &

Instructor GCT score and instructor gelf-yating . . . .
Ingtructor GOUT score and student rating . « ¢« ¢ ¢ ¢ ¢ o &
Instructor GCT score and supervisor rating, . . . . . . .

Instructor formal educeticn end his own self-rating . .
Instructor formal education and student rating, . . .
Instructor formal education and supervisor rating . . .

Instructor's teaching experience and his own self-rating.
Instructor’s teaching experlence and student rating . . .
Instructor'e teaching experience and supervisor rating, .

. 62
L] '16
. o13
o o285
] '42].
. .08
. -023
] 018
. 008
] 005
. -021
] -013

Instructor's enthusiaasm for teaching and his own self rating. .25
Instructor's enthusiasm for teaching and student rating . . . .39
Instructor's enthusirsm for teaching and supervisor raving. . .00

Supsrvisor rating on Air Force form snd onour form , , . . . .37

Supervisor rating on iir Force fomm and instructor self-

rating . . . .20
Supervisor rating on Air Force form and studeni rating., . . . .09

Student ratings jn stanine form and difference scores between

self-ratingzs in stanine form and student ratings in stanine

form

-.13

Note: With a sample population of 51 the five and one percent
levels of significance are 0,27 and 0.35 respectively.



Discuasion

Our main findings seem to be rather clear cut. There is a rather
high relationship between the way the student views a teacher as & teachsr
and the way the teacher views himself., When the limits of reliability of
group ratings and self ratings are taken into account this relationship is
strikingly high (2). In other words, the teacher does have an idea of him-
sel{ which is quite similiar to the Wconsumers" idea when he is called upon
to make such an evaluation. We feel ‘hat this insight can be used as a
prime source of instructional improvement,

When we turn to supervisor ratings we find a different picture. There
is 1little relationship between the students view of the teacher or the teacher's
view of himself and the supervisors ratings. In fact it is difficult to tell
what 18 the basis of the supervisor's rating since these ratings were not
significantly correlated with the intelligence of the instructor (GCT), his
experience in teaching, his level of schooling, or his enthusiasm for teach-
ing. We can only conclude that the supervisor was rating on some factor or
factors other than these which were valid estimstes of the teaching ability
of the individual or were random invalid intuiticne,

Certain interesting points can be noted about the student ratings and
the instructor ratings. Only one further correlation obtained was statisti-
oally sisnificont, This was i1he positive correlation of .39 beilween the
instructors enthusiasm for teaching and the students ratings of his teaching
ebility, This would clearly support the hoary but apparently sound general-
ization that one of the prime attributes of a good teacher iz his desire to
teach. We may futher note that although not statistically significant, the
next two highest correlations indicated that the more intelligent and the
more educated instructors seem to be more self critical (correl=tions of
-.25 and -,23 between the teachers self ratings end the GCT &nd level of
schooling respectively).

In the particular situation it would seem poasible to state that the
GOT, the level of schooling or teaching experience (within the limits of
the selected population) were not significart variables in the teaching
situation,

The last correslation report inm Table Une was our greatest disappoint-
ment. We hypothesized that the greater the difference between the student
rating und the self rating, the lower the student rating would be, This wsz
based on the sssumption that widely disparats (assigned or judged) relss
between the student and the instructor would result in M™isychological frio-
tion"., As indicated by the -.13 correlaticn between theso variables our
hypothesis was not confirmed. Although the ocorrelation 1s in the predicted
direction it is far {rom statistically significant.



Sumary and Recommendations

Fifty oune inatructors were rated by their students and by their super-
visors on a "teaching proficliency" rating scale, In addition the instructorc
rated themselves on the same scale, It was found that the student ratings
and the self ratings of the instructors were highly correlated. Howevs~, the
swervisors ratings were uncorrelated with either of these ratings and, in
fact, uncorrelated with any of the additionsal measures ortained (the instruo-
tors GCT, his level of schooling, his teaching experience, or his desire to
teach). There was a tendency for the more intelligent instructors and those
with more schooling to be more self critical. The instructors who exprsssed
a greater desire to teach were rated as superior teachers by their students.
The discrepancy between student ratings and the instructors ratings did not
seem to be related to the Judged proficlency of the teacher.

On the basis of these findings the followlng recommendations are made:

1. Systematic self ratings should be introduced as a potentlal source
of self improvement in instructing. The Naval Air Technical Training super-
visors of instructional training should develsp or utilize available forms
which include elements felt to play a role in instructional precficliency. Thease
forms should be administered to the prssent instructional population to sensi-
tize them to these factors Judged to be ceritical in their role as instructors.
It is felt that self improvement on these factors msy result from such self
evaiuation,

2, Supervisors' ratings should not be used administratively and an
immediate examination of ihe sources of supervisor ratings should be made,

3. The GCT, the level of schooling, and the instructional expsrience
of instructers wers found not tc be related tco instruciional proficiency as
Judged by students or by the instructors themselves. Upon the besiz of {hese
findings, these factors should nct be weighed heavily in the admiristration
of the instructor program. This does not imply that they may not be used for

selective purposes, Such an implication would be dependent upon further
studies,
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A Study of the use of Open End Sentencss
in the Naval Alr Technical Trainirz Program

Recently devieed, the open ended sentence is one of the most flexible
and potentially useful tools in the kit of the psychologist. The form of
this tool and the assiumptions underlying its use are gratifyingly simple.
The subject is presented with a portion of a sentence (typically a nour and
a verb), and he is asked to complete the sentance,  The experimenter may
leave the sentence or the situation quite umstructured by presenting such
incomplete sertences as "Most people ,......" or "I wish ,.....", ete. The
experimenter may increase the structuring of the problem by instructions to
‘he subjects or by making the sentences more direcily pertinent to his needs.
For example, with the highly unstructured sentences mentioned above, the ex-
verimentsr may say, "Fill these sentences out in relation tc thlp class", or
HFill these sentences out in relation to your childhood", He may use such
sentences as "The instructor .,.." or "The tests in this course ...." or
"Your mother ....." depending on his particular area cf interest, This
possitility of directional structuring of the sentences permit the use of
this technique in an unlimited number of specific prublem areas.

The assumptions underlying the use of such sentences are common to all
of the "projective" techniques being widely used in psychology today. OSimce
the structure of the response is not inherent in the question sultmitted to
the subject, the structure given in respanse to the sentence must necessarily
reflect the subject rather than the experimenter., That i1s, the ccmpietion
of the sentences by the subject muat necessarily tell something about the
subject since he alone is the source of the response. The advantages of this
position are numerous and heve been thoroughly reviewed in various publi-
cations. The simplest of these advanteges for our problem is that qualitative
responses can be obtained which are unihoughit of or umknown to the experi-
menter,

The major difficulties in the use of the projective approach typically
1ie in the inabllity to score or c¢lassify the responses which are obtained.
Further, there is always the question as to whether these responses reflect
anything consistent or meaningful about the subject, or whether they are just
random thoughts that happen to pop into the subject's mind at the time.

The present project was initiated to answer several questlons:

1) Can the open end sentence be used effectively in the Naval Techni-
cal Training situation? ’

2) Can the data be scored? )
3) Can useful qualitative information be obtained in this manner?

4) Are there any consistancies in the responses of individuals slicitad
by this method which nay indicate other than transltory opinions?
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If the last three questions could be answered affirmatively, it was
belleved that the open ended question would be a worthwhile device to use
in the Technioal Training program and would yisld data which would be superior
to other more direct and less systematic methods of evaluation. This would
s particularly true in the area of class room training toward which the
Questions were particularly siructured in this study.

Experimental Procedure for Open End Study

The questionnaire used in the study consisted of twenty-one open ended
sentences which are listed below.

1. The instructors
2. This school
3. 1 iike
4. I don't like
5, I feel that I learned
6. What bores me
7. The tests
8. The rate at which the material is present.sd
9, I feel that questions
10. The set-back system
11. Other people in my class
12, Wha%t worries me
13. The type students
14. I hate
15, I wish
16. Most people
17. The biggest trouble
18, The Navy
15. Tho best
2. Very few
2. Kearly ail
Instructions for the questionnaire were as follows: "Using the subjects Lo
low complete the sentences. Express your real feeling., Work rapidly. Com-
plete every one. Be sure and make & complete seuntence.m

The questicnnalres were administered to thirty students in the Aviation
Machinist's Mates Class "A" School. The student wes not required to sign the
questionnaire, Instead he was asked to place some "alias" at the head of the
sheet and to remember this "alias®™. Two weeks later the questionnaire was
re-administered to the same group. They were asked to ldentify their pepers
with the "s1lias" they had used previously.

The collected data were then rited in two ways. Those open-end questions
the stems of which contained a definite subjsct (1,2,5,7,8,9,10,11,13,16,18)
wores rated by two raters as expressing a prositive attitude towards the sub-
jett of the sentence, a neutral attitude, or a negative attitude. Those open-
end questions not having a definite subject in the =tem (3,4,6,12,14,15,17,

19,20,21) were placed in one of the following three categories. Category I
-2~



included answers relating feeling directly associated with technicel trairn-
ing; category II included answers relating feelings associated with life
generally; and category III was reserved for evasive unswers,

Following independent ratings, by two rate:s, the rater and test-
retest reliabilities were coxmputed. A qualitative e£nalysis of the results
were aiso made.

Reauvilts

When computed using the product-moment formula the rellability tatween
raters was .89. The test-retest reliabilities for individusls was .69. Alge-
braic sumnations of the+, O, and - scores on the subject matter stems were
used in this computation.

Bolow are listed each of the subjects for which attitudes were ratoed
as positive, neutral, or negative and the ?ercent of the sample rated under
each attituds. Because of the small N (30} , further qualitative analysis
was not made on this data,

Subject Positive Neutral Negative

Attitude =~ Attitude Attitude
1. instructors 80% k; 4 17%
2. this school 63 7 30
5. 1 feel that I learned 83 4 i3
7. the tests 45 A2 A2
8, rate of presentation 40 i3 47
9. questiona 62 4 34
10. set-backs 61 10 <5
11. other pecplse YA 25 11
13, type students 36 43 2
i6 most peonle 69 7 2,
18, the Navy 37 13 50

When the vmstructured open-end sentences (3,4,6,12,14,15,17,19,20,21)
wers claasified ms indicating position (3,19), neutral (15,20,21), and nega-
tive (4,6,12,14,17) attitudes the following subjects were mentioned by more
than five pecple.*

A, DPositive attitudes were expressed towards:
1. having more work on the line (16 people)

2. having more work in trouble shooting (5)
3. the instructors (8)

*It is to be expected in this instance that a oonsidarabls propertion
of the "unatructured" responses would be "structured" toward the instruotional
program beoause of the "siructure" of the othar questions and the ciroumstances
of aiministration (the class rocm).
-3



B. Neutral attitudes were expressed towards:

1. food in the mess halls (5)
2. instructors (7)

C., Negative attitudes were expressed towards:

A5 u.l.gut school (8\

2. the kind of tests used (15)

3. the guards at the tes (5)

e attending clusses (22)

5. the food in the mess halls (21)

6. petty regulations (9)

7. their classmatez (5)

8. getting the desired next assigmment (7)

Summary

In sumexry, it was found that 21 opened ended sentences {eleven of
which were pointed at =« definite subject matter and ten were completely um-—
structured as to subject matter) could l'e scored reliably in independent
2udges as to whethsr the stafement given was an expression of a "positive"

or favorable) attitude, a "neutrel™ attitude; or a "negative" (or unfavor-
able) attitude. We further found that these attitudes were consistent from
individual tc individual in a retesting situation. Finally, we found the
specific answers given to the completely umstructured items yield fruitfuvl
Information about the general tralning program iiself.

Recormendstions

1. The open ended ssntence is a flexible aid gimply construoted  devise.
Since this technique can be reliably quantified it is recommended that it be
more widely used as an evaluation procedure for instructors, programs, or
more generalized morale questions where positive, or negative attitudes of
the subjects are considered critieal.

2, Further, where it is desirable to explore the qualitative "positive"
or "negative" factors witk individual instructors or with programs the open-
end sentence approach i3 recommended.
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The effect of Accumulative Retesting on

Total Retention of Course Material

Intoosntinn

If course content is broken into several i1elatively discrete units
which extend over a number of weeks, and if iecall is not elicited at later
periods for materiasl appearing earlier in the course, a substantial amount
of forgetting of the earlier material may occur before completion of the
course by ths studen%s., This highly protable state of affairs is quite un-
fortunate for a training program. Regardless of the amount of learning that
is originally developed unless the process of forgeiting (or loss of this
learning) is attended to much of our efforts are wasted, This project rep-
resents an attempt tc introduce &nd evaluate a classical technique of re-
ducing forgetting in the school learning situstion , . . the method of
suctessive retesting,

Successive recalls are the analogue of reviews, informal study and
teaching, and for pedagogical purposes may take the form of a test., Thus,
tests represent, in one sense, a relearning period. Spitzer (4) has dem-
onstrated that a multiple cholce test is an effective form of review for
sixth grade pupilz, Pupils who were given frequent retusts over a perlod
of 63 days, made significantly higher final scores than did those wto had
been given no retests, These results are supported by those of Spencer
(3) and a number of other studies.

The Experimental Design

It was decided to test the hypotheels that prugressive retestiing
would increase students' final comprehensive scores ir the Aviation Machinists
Mates Class "A" School at the Naval Air Technical Training Center, Memphis,
Tennessee. The curriculum of this school is divided inte nine areas over
which ihe student is tested as tho areas are completed, He is not retested
over this material until his final comprehensive examination. At the end of
the course, the student is given a comprehensive test over all nine areas.

Three experimental groups were set up to test the hypcthesis and were
identifisd by the lette:s, A, B, and C, Group C was the ocontrol group and,
as such, was allowed to go thrwugh the course in the normal fashion. Orouwp
A was told that it would be progressively tested over all previous material.
These students would receive the normal area examinatiion and in addition they
would receive additional questions over all the previous matsrial which were
cumulatively added to the reteat items. Group B was told that 1t would also
be responsible for ell previous material, This Group was retested, however,
on only the material in Pnase I and Phagse II of the course at the time of
each subsequent area test. Groups A and B represented an experimental vari-
etion to determine whether any obtained facilitation on the final examination
could be attributed to the retesting procedure per so {in the form of a mo-
tivational devige) .or could be attributed to this motivational factor plus
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the actual retesting (review) of the specific matorial of each phase.

In detail, Group A had approximately 50 questione added to their
Phase III examination on the material of Phases I and II; at the end of
Phase IV approximately 50 questions were added to their phase examinstion,
one-half of which were concerned with Phases I and II and one-half con-
cerued with Phase III, Ia othor words the added retesting questions of any
one phase included all previous phases in & proportional amount, Group B
had thie same number of questions added “© the Phase examinations but the
retesting material included material only concernad with Phases I and II,
In each of the retestings ths questions were different from tine previously
used ratest questions cr the questions on the final comprehensive examin-
ation,

Both Groups A and B were told that the additional questions would
be counted es part of thelr total test scores, Data on 134 individuals wexe
accunulated in Group A, 129 in Group B, and 127 in Group C.

Resulte of the Study
Thc msan scores for Groups A, B, and C on the final comprehensive ex-
amination together with thelr standard deviations are listed in Table 1 belcw,
It 18 apparent that no significant diff'erences exist between these means.
Table 1

Means and Sigmas for Final Comprshensive Scores

S,D,
Standard Standard
Snore Raw score* Score
Group B 74.56 103.5 11,42
Group C 4.1 102.9 11,18

¥With a total of 150 possible

An analysis of the percentage of correct answers to test items cover-
ing Plase I and Phase II in all retests for Groups A and B was made and is
presented below, No significant differences exint between the two groups.
In addition, are presented chi squares between these frequencies and those
that would normally occur by chance with the use of four multiple choioe
items., '



Table 2

Percentage of Correct Items Covering Phares

I and II in the Retests for Groups A and B

and the Chi Squares of thc Frequsncies when
Compared with Chance Bxpectancies

Chi Chi
Retest Group A Square Group B Square
1 22.3 .52 2.6 .83
.2 25,7 .17 26.1 .09
3 33.3 5.06 2.9 .68
4 15,8 5.38 5.1 .09
5 24.0 .07 20.1 1,57
6 27.5 o45 29,1 1.07
7 3.4 .18 2.1 1.57
8 6.4 .15 6.5 14
Means 24.9 23.9

Note: With one degree of freedom, a Chi 8quare must be greater than 5,512
to be significant at the 2 per cent lsvel.

Discussion of Results

The results of this study appear to indicate that progressive reteating
over previously presented material during the sequence of a course of study
does not facilitate the total amount of material retained, Tbsoe results ars
blantantly contradictory of theory, previous experimental findings, and com-
mon sense, In such a case it would seem wiser to either not report the re-
sults, to question the desizn and ils experimental contvol of the experiment,
or to attempt to learn something from the data on hand, Any of these courses
are unpleasant for the experimenter but we have chosen the latter two alter-
natives,

Ihe guestion of the experimental deslen. In retrospect, we are still
satisfied wiih the basic design of *“he experiment, We would change only one
feature. We would have the retest reviewed after each administration in
order that sach testing would actually constitute a review rather than assum-
ing that each test item "forced" an implicit review on the part of the student.
It 18 quite conceivable that "knowledge of results," which has been shown to
be requisite for learning, is equally necessary for reiearning.

-3-
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The guestion of the situation. Certain questions may be raised about

the situation which if answered affimmatively would make for circumstances
in which the hypotheses of facilitation could not be expected to be true.

{1} Wae the original learning at such a level or the rate of forgetting
such that the motivational fectore of retesting resulted in no recall? If
no recall occurred or retention was at such a low lsvel that a question could
not be judged as true or false on & retest ard in addition the students were
not told which answers were correct, cbviously no relearning could occeur,
Thore is svidsnce to support a hypothesis of a very low level of learning or
n hypothesis of extremely rapid forgetting when we note that the psrceantage
of correct answers on Phase I and IT material cn the first retesting did not
differ significantly from answsrs which could have been obtained from chance
guessing (Table 2). This is true for the first retesting, The limitations
of obtaining increases in retention would be true also for subssquent retost-
ings (also indicated by the chancs results on these retesis).

(2) Was sufficlent retention present but the retesting situation failed
to serve as a motivating situation? If this was true the retesting would
serve neither &s a source of stimulation for Implicit rehearsal or for the
elicitation of correct responses which in themseives would be a review or
learning trial, Again, locking at the actual percentage of correct reasponses
on the retesting =!tuatlons, we could support such a hypothesis, If this
hypothesis were true, the same effects as indicated by our first question
would be true and we could not expect sn increase in retention,

According to the educational advisor of the Aviation Machinist Mates'
School, this possibllity of low motivation to respond should be welghed heav-
ily. Although no direct evidence can be presented, the educational advisor
has indicated that several incldental factors indicate that the trainees ob-
tained information that these test results were merely experimental and were
not part of their records. As such, the trainses made little o no attempt
to give highly motivated responses to the testing situation.

(3) Dad the retests fail to measure anything relevant to the original
learning and its retention? It 1s quite obvious that if questions were asked
which were quite irrelevant to the original learning and its retention, they
would in no way serve as & review of this original learning. Similarly, if
the finsl exam was unrelated to what was actuslly known by the student, it
could not possibly be facilitated by reviews of any type.

From the data avallable it is impossible to select the most admisasible
of the hypciheses given above., All three of these wouid result in the chance
figures obtained during retesting, It 1s possible, however; to view eany of
the hypotheses with alarm from a training point of view,

The Meauing of the Results. It seems possible to reject these results
as an adequate test of the faclliatory effect of retesting, but it is cliearly
not possible to reject these results as presenting a considerable problem in
regard to retention of msterial learned in the Naval Air Technical Training
program, Our results indicate that retestirg on material soms two weeks after
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learning yields chance results or results which would be obtained by individ-
uals who had never had such training, Similarly, the results of the final
comprehisnsive exam gave raw scores of epproximately 69 per cent correct in-
formation over their program of training, If we take into account that a
part of this raw socre would be achieved on a mere guessing basis this means
that only about 58% of what the men were taught 1s revealed on final exami-
nation over this materisl.* Certainly, these are figures to cause concera.
It seems neceszary thet we attemnt to answer whether this is a problem of
low original learning, of rapid forgetting, of low motivation to produce what
is learned, or arn inadequacy of the testing itself. It is proposed that a
study which will attempt to answer these questions should be immediately
initiated.

Summary and Conclusions

A study of the effect of retesting on retention of material was per-
formed. Three group: were used, involving sbout 13C cases each, One group
received no retesting up to a final comprehensive exam. Ansther group re-
ceived retesting only ca approximately the first eighth of the course in
eight pessions. A third group received accumuiative retesting on 211 of ths
previous materials in eight sessions. The resuits indicated no significent
e{fect between these tieatments on the overall retention of the course materi-

al

An ¢xamination of the level of retention cn the retests and the level
of the retention on the final comprehensive exam leads us to question the
possibilities of obtalning such an effect rather than rejecting the possibili-
ty that retesting over interial is not effective in increasing retenticn.

Most critically, the levels of retention indicated by our testings seems
to demand that a more general evaluation of the learning, the retenticn, the
motivation, and the testing in this area be performed.

%Like the retention scores on the interim test, the 58% retention on
the final exam presents difficulties in interpretation. The score may rep-
resent low motivation, low retention or, in this case, may represent ths fact
that the items were selected for discrimination purposes and, hence, reflect
item selsction rather than an over-all evaluation of the percent of material
retained,
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