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SUMMARY PAGE

THE PROBLEM

This study evaluated the effectiveness of the Naval Basic
Instrument Trainer (NavBIT) as it is currently used in the Basi:
and Radio Instruinent Navigation Stages of Basic flight training.
Findings are based on a detailed study of individual student
reactions and on an intensive search of the pertinent literature.

FINDINGS

The present study indicates that the Naval Basic Instrument
Train>r is doing an effective job as an aid to teaching instru-
ment flight, and that the expenditure for a more elaborate
simulator would not be justified in terms of increased effec-
tiveness, It also poirnts out that the students themselves feel
that the link trainer is adequately fulfilling its basic purpose
of teaching procedures, scan, and the reading of instruments,

RECOMMENDATIONS

1). Retain the 1-CA-1 Naval Basic Instrument Trainer in the
instrument phase of flight training.

2). Present the link hop syllabus in a single block prior
to actual flight rather than in an alternating fashion.
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FOREWORD

The following paragraphs were taken from a CNABATRA letter
to the U.S. Naval Aerospace Medical Institute:

1. This command conducts a program of instruction involv-
ing the use cf basic instrument trainers in the Basic
an§ Radio Instrument Navigation Stages of the Basic
(Prop) Phase of flight training at NAAS Whiting Field.
The assumption behind the use of these basic instru-
ment trainers is that transfer from the simulated
training situations to the actual flight situation
increases as the two situations become similar.

2, The measurement techniques used in simulated training
tend to be subjective, and the testing situations are
unstandardized. The results are thus perhaps unreli-
able from the standpoint of scientific measurement.
However, this does not diminish the generally solid
feeling among most squadron training administrators
that the basic instrument trainers, used as they now
are, do a highly satisfactory, if not outstanding job
of training.

3. Of great practical importance at the present time are
the expenditires of training time and personnel and or
money for equipment depreciation and replacement. It
is a matter of considerable significance, therefore,
that this headquarters obtain more complete and more
precise information as to the actual effectiveness of
tt:if basic instrument trainers in building the desired
skills,

4, The assistance of the Naval Aerospace Medical Institute
in gaining the desired information is requested.
conventional experimental design in which ultimate
criterion performance for trainees who did and who did
not have basic Instrument trainer experience would be
compared is considered adequate for present purposes.,

These paragraphs outline the general problem for investigation.,

It was this investigation that served as the basis for the
following report.
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INTRODUCTION and BACKGROUND

The Naval Basic Instrument Trainer (NavBIT), Device 1-CA-1,
is designed to provide instruction and practice in all phases of
instrument flight, radio range procedures and techniques, and
radio navigation (7, p.22). It is currently used in the Basic
and Radio Instrument Navigation Stages of the Basic (T-28 Prop)
phase of flight training at NAAS Whiting Field. The history of
NavBIT usage in instrument training can be traced as far back as
1946, a time when the SNJ was being used as the Navy's basic
training aircraft. As the program is now set up, each flight
student receives a tctal of eighteen hops in the instrument
trainer, ten during the Basic Instrument (BI) stage and eight
during the Radio Instrument (RI) stage. Since the term '"link
trainer'" is used commonly by those in the training command to
refer to the NavBIT, henceforth in this report the two terms
will be used interchangeably. The specific manner in which the
link hops are scheduled in relationship to the actual aircraft
hops will be discussed later.

The logical first step in the evaluation of the effective-
ness of any training device is a review of previous studies of
evaluations of similar devices. The earliest pertinent study
was an evaluation of the SNJ contact trainer reported by
Williams and Flexman (12) in 1949, Their primary purpose was to
determine if certain aspects of basic contact flight training
could be learned successfully in a synthetic flight trainer.
They used as subjects twelve students from the University of
I1linois, none of whom had any previous flight experience. On
the basis of Mechanical Comprehension Test scores, they were
divided into two matched groups, The '"trainer" group performed
maneuvers both in the link SNJ operational trainer and in the
aircraft, while the "control' group performed maneuvers in the
aircraft only. Both groups worked on a 12-hour syllabus which
included cockpit procedure, basic contact air work, and traffic
pattern flying. To avoid instructor variability, the same



instructor handled both groups throughout the entire syllabus,
Each student was expected to achieve an established standard of
proficiency for every maneuver. The results of this study
showed that the "trainer' group:

1) Required 874 fewer task trials .... 62% saving.
2) Made 1511 fewer errors ............ 75% saving.
3) Used 44 fewer air hours ........... 62% saving.

The 2stimated cost for training the "control" group was $3,572,
while the estimate for the "trainer" group was $1,572. So the
effectiveness of the simulator as an aid to contact flying is
quite evident in this pesrticular study. Since we are concerned
with instrument rather _.an contact flight, it is interesting
to note that the authors of the above study included the follow-
ing statement among their recommendations: '"In an instrument
flight training syllabus we anticipate that the relative saving,
using the same trainer, will be higher than that found for con-
tact flying, and that the portion of an instrument syllabus
which can be taught in the trainer will approach 100%'" (12,p.6).
This is indeed an optimistic outlook for the use of simulators
in instrument training.

In an evaluation study of the P-1 contact simulator for the
Air Force (5), a research design quite similar to that of the
Williams-Flexman study described above was employed. Results
again showed the simulator-trained students to be significantly
superior to nonsimulator-trained students in terms of flying
proficiency. The aircraft used in this study was the T-6, the
same craft the Navy calls the SNJ, Again the opinion was
expressed that the value of the simulator would be even greater
in the instrument phase of flight training.

The single most valuable reference for purposes of the
present study was a report by Wilcoxon, Davy, and Webster
describing an evaluation of the SNJ operational flight trainer
(OFT) (11). This study included the NavBIT, 1-CA-1, in its



“'comparison-type'" research design, and was concerned mainly with
the value of the SNJ OFT and NavBIT in the instrument stages of
flight training. The results of this project provide answers to
a number of the questions raised in the request for the present
study. The extreme relevance of this report warrants the
following verbatim inclusion of the obtaine! results, wh::ch

were presented in question-arnswer form,

RESULTS SECTION: (Taken directly from Wilccxon, Davy, and
Webster)

"The experimental investigations reported herein represent a
portion of the Special Devices Center, Office of Naval
Research program for the evaluation of training aids and
devices, and cover Phases I and II, mentioned above. The
present studies are concerned with the relative effectiveness
of the SNJ OFT as contrasted with alternate less spacialized
flight trainers and the comparison of a modified ti.'ning
sequence in basic instrument and radio navigation with the
standard procedure.

"Four separate studies were conducted., In each, one or more
experimental groups of students were trained with equipment
or syllabus differing from that of a control group. The
effectiveness of training for each group was determined,
using such indices as proficiency in the trainer, proficiency
in the plane, written test scores, and time required to com-
plete'the unit of training., Conventional statistical methods
were used to determine the importance of observed differences
(11, pp.1-2).

STUDY I - PROBLEM A

"Do synthetic flight trainers such as NavBIT and SNJ OFT con-
tribute to basic instrument training?



FINDINGS

""Yes. Both the SNJ OFT and the NavBIT are effective aids to
Insturment Stage flight training. The students who had no
synthetic training required an average of approximately
twenty-two hours of flight time to complete training in this
stage as opposed to eighteen hours for students who had
svnthetic training. Still they did not receive as high pro-
ficiency as those students who received training in either
the SNJ OFT or the NavBIT. Had the students withoit synthetic
training been required to attain the same proficiency as the
other students, it is likely that the saving in flights attri-
butable to the training in the NavBIT and SNJ OFT would have
been even greater. It seems that the procedures and princi-
ples of basic instrument and radio range flying lend them-
selves well to learning in a ground device and that this
learning carries over to subsequent performance in the air-
craft" (11, p.2).

These findings are particularly relevant for our purposes.
Probably the key question in the minds of those requesting the
present evaluation was the same question investigated above:

Is the NavBIT cont.ibuting to instrument training? Even though
the training aircraft has changed (SNJ to T-28), the similarity
of the two craft would allow us to accept the above-stated
findings. The NavBIT was an effective aid to iustrument flying
in 1954, and we have every reason to believe that it is still
an effective aid in 1965.

STUDY 1 - PROBLEM B

"Is the specialized SNJ OFT superior for this purpose to the
generalized NavBIT?

FINDINGS

""No. The low fidelity NavBIT is equal in effectiveness to the
high fidelity SNJ OFT for basic instrument training and is
slightly superior for radio range work. 1. explanation for
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failure of the high fidelity device to achieve greater effect-
iveness probably lies in the intellectual nature of thz tasks
to be learned. The mechanical aspects of flying, such as
adjusting the throttle and controlling the stick, have

already been learned to a high degree. Moreover, the exper-
ience of flying, the sensations of movement, accelerative
pressures, the sounds and visual cues are well krnown to the
student pilot. Thus the advantages of a device which
accurately simulates airplane cheracteristics in these areas
are lost. The student's primary task is to learn a number of
procedures and the principles behind these procedures. The
NavBIT, which countains a simplified cockpit and flight system,
which generally resemble that of the SNJ aircraft, is adequate
for this training purpose.

"The NavBIT's superiority in radio training is probably attri-
butable to two factors: its effective briefing facilities and
its stability., The briefing facilities include a crab which
tracks a record of the trainer's flight path on a radio range
map and additional headsets which permit other students to
listen to the radio signals while watching the flight path
recorded. Thus onlookers can gain additional experience and
the student in the trainer can review his performance on the
radio range map after the hop. The stability of the NavBIT,
the ease with which it can be controlled, permits the student
to concentrate on the wore important tasks of learning the
procedures. On the otier hand, operation of the SNJ OFT
requires considerable .ttention to the mechanics of cont.:ol-
ling the device and limits the student's efforts to learn
procedures’ (11, pp.2-3).

These findings again are applicable to our present instru-
ment training program. Since it is known that the NavBIT is an
effective aid to instrument training, the next logical question
might be: Would increased effectiveness justlfy the changeover
to a more elaburate, higher fidelity simulator? Results indi-



cate that such a move would not be justifiable. The NavBIT was
found to be at least as effective, and in some aspects (radio
instruments) even nore effective than a higher fidelity trainer,
The implication of these findings is that fidelity of sinmlation
that is not specifically related to what is being taught, or is
not absolutely critical to the learning thereof is probably a
waste of money.

STUDY II - PROBLEM

"If synthetic trainer time is given in a single block in Basic
Instrument or Radio Range training, will it be as effective a.
when alternated with actual flight?

FINDINGS

"Yes. The blocked syllabus is more efficient than the standar~
syllabus, Students in the blocked syllabus were able to com-
plece training two and one-half days sooner than students in
the standard syllabus, and yet there was no decreasz in pio-
ficiency. The two and one-half day saving in time resulted
from the separation of ground and flight training. Ground
training activities no longer were hampered by delays in the
flight schedule, since the student was assigned the entire day
to ground lecture or trainer hops. Subsequently, when the
student advanced to flight status, he became available all day
for {jight scheduling. The value of the block syllabus is
particularly apparent during periods of bad weather, when
scheduling must he makeshift to accomplish any flying"

(11, p.4).

The results from study II relate to effectiveness from the
standpoint of simulator usage. In the present instrument train-
ing program, the approach to simulator usage appears to vary as
a function of the number of students in a particular stage. If
there is a large pool of students coming into the instrument
stage, which is usually the case, tten the recommended blocked
syllabus is used. If there is not an overflov of flight
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students, the link hops are alternated with actual flight hops.
The written syllabus calls for the alternating method, even
though it does not appear to be the most advantageous approach.

STUDY III - PROBLEM

"If students first are given thorough ground training under a
blocked sequence and then are allowed to progress through flight
training as rapidly as they can pass flight checks, will air
time: be saved without sacrifice of quality?

FINDINGS

""Yes. A progress-at-own-rate syllabus and a more rigorous
ground training combined with a block sequence of instruction
resulted in further improvement in utilization of the trainers
Students saved an average of 1.3 hours in flight during the
basic instrument phase of their training. Over a period of a
year this would result in a saving of more than 3,000 hours.
Nespite the decrease in number of hours, proficiency actually
increased slightly. The effectiveness ol this program can be
attributed largely to the emphasis which was placed on the
student's individual efforts and skill in passing the profi-
ciency checks and advancing rapidly throughout the syllabvus.
This seemed to increase incentive to study and to lead to a
more thorough knowledge of the task' (1l1. pn.4-5).

Although the results of study III are more concerned with
training methodology than with the sinulators as such, they do
provide valuable insight regarding more effective utilization
of simulators. Just how practical a 'progress-at-own-rate'
p-ogram would be in the present syllatus is a question best
answered by those in administrative rositions.

In summary of the findings from earlier research it would
appear that two of the questions raised in the CNABATRA letter
have fairly solid answers: First, it has been shown that the
NavBIT is a very effective aid in instrument training, and



seccnd, there was no observed ga’n when a more elaborate,
higher fidelity (and more expersive) simulator was used in its
place.

In order to get answers to questions as to the effective-
ness of tralner utilization, student's motivation relative to
link training, instructor effectiveness, possibilities of nega-
tive transfer,and similar problems, it was decided to study
student reactions to the program.

PROCEDURE

Pre- and Post-Interviews: An initial interview was con-
ducted in which the participating flight students were briefed
as to the nature of the study and what their role would be. A
post-interview was conducted with each student at the end of the
link phase of Basic Instruments. The purpose here was to sumna-
rize and clarify information that had been obtained on question-
naire and diary forms.

Link Hop Questionnaire: A semistruct. red questionnaire
form, intended to tap all the informational areas, was developed.
The students were directed to £fill out one of these forms after
each link hop. Stamped envelopes were provided so that the
forms could be returned to the Psychology Division immediately
following completion. A copy of the link hop questionnaire is
included in the Appendix.

Hourly log: Participating students were asked to maintain
an hourly log that would account for the way they allotted their
time during a twenty-four hour period. With this form we were
able to look at the amount of time devoted to preparing for link
hops and flight support examinations, These log sheets were
also mailed back to the Psychology Division upon completion. A
copy of the Hourly log is included in the Appendix.




SUBJECTS

The subjects for this study were five flight students from
the Basic Training Command who had just completed the 'transi-
tion-precision-acrobatic'" stage in the T-28, and who were about
to begin the instrument stage of flight training. The sample
included two Ensigns, two NavCads, and a Marin= Second
Lieutenant. In the hope of obtaining students with reasonably
high analytical capacities, one of the criteria for subject
selection was an Aviation Qualification Test (AQT) score of at
least eighty. As was mentioned earlier, these subjects were
brought in for an initial interview, at which time their duties
were explained in detail.

RESULTS AND DISCUSSION

The {irst part of this section presents a summary of the
responses obtained for each of the twelve items on the ques-
tionnaire. For those items which yielded varying comment
throughout most of the syllabus (items 1-7), a chart-type pre-
sentation has been included. This chart presents the actual
comments for each of the five subjects during the course of the
link syllabus, Originallyggt was intended that a separate
quastionnaire form be filled out for each of the ten hops.
Since in most instances, however, the link hups were given in
blocks (single sittings) of two or three, the questionnaire
forms were completed for each of these blocks, The chart
presentations allow the reader to view the over-all response
patterns of the individual subjects on individual items,
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ITEM #1

What do you feel you learned in today's hop? In what ways
did your performance improve from preceding hops?

The common strand in responses to this item seems to be
the revelation that there is most definitely an adjustment
period in the links, It takes the student anywhere from two to
five hops to get the feel of the trainer. It is quite clear
that the main value of the links, from the student's standpoint,
is in teaching instrument procedures and improving one's scan.
Although there appears to be a general pattern of improvement
in link performance, there was one instance noted where a
student made a poorer showing on his final link hop. There is
reason to believe that this was an instance of negative transfer
from the T-28 to the trainer. This "transfer" concept is given
more attention in the discussion of item number four,



Questionnaire Item Number One: What do you feel you leamed in taday's hop? In what ways did your perfi improve from preceding hops 7

Subjects Link Hop (1) \— ) [&] _ “@ [E] ~ @) * _ ] ™ Q0

Subject ®"A® | The necessity for a good scan. My procedures and scan improved My scan improved, ond | mode quick My parf was not very good
Ensign and smoother adjustments. beceuse ) hed little desire to fly links J—

oPer flying Bi-2. (This was en actual
air hop.)

Subject "8* 1 tried 1o et the | Basic ottitudes ond | Slightly more con- | As before, hetter | Practiced proce=  [Opportunity o Meactice of procedusss. Parformance Nothing new leomed. Performance was
Ensign feel of the links. ! initial moneuvers. | trol cver she link [control and ability | dures. Performancel proctice procedures | not es good es preceding link hops. very poor, and just borely above the

| wos introduced | No significont My moneuvers were | 1o trim the links, about the some os | Performence mirimme.
to bosic attitudes. | improvement, a bit smoother and yestordoy. slightly improved
i more coordinated. over previous hop.
Subject *C" Today | don't think | leomed onything | Parformanca checks. My initiol climb | My tum potterns were o lot better. Straight and level | Todoy everything went reol smooth. This was the third time
NavCed that will help me in 81. About the to altitude was batter in that 1 did not | | om still hovirg trouble with the partiel penel. | | in @ row | el the some link trainer; ond it mede things easy.
only thing | leomed wos how ths link | ge off heoding during shift. panetration becouse of trim, om gotting used 10 | My scan improved greotly over the preceding haps.
operates. flying links, and it
is bacoming ecey .
Subject *D*" Just G generol Averoge prograss. Could have dore Very little, just finished T-26, HI M), | Very listle. ('m mad becaues | hed t0 | Very little. Though
NavCod orientation on how better if not such a long wait since ond was prefty tired. | fee! they ware | fly links Fridey night. Sot around oll | | did occomplish
to operate the link. lost link hop. Very little improvemant | wasted link hops. My perfarmence Fridey morning. Could hove flown the Yonkes pottern
A little was due 1o not fiying links for 4 or 5 days. | dropped off about 70 1o 75%. then. correctly.
leocned on proce~
dures but not much
else.

Subject “E* | feal | loarned very little other then how to fly the link Introduced penetrotion pattern. Perfar~ |Getting the fesl of flying the link, Loermed nothing naw. Familiocity with link probobly the
Marine trainar, which tokes special tecnaiques ot normally mance cbout the some os last hops. thowever, parformence &id not improve | main reason for impro cement, coupled with the foct thot
217 associoted with flying the T-28. As | progressed through the Inoticeably. everything hod been previously introduced.

3 ops, my technique did improva os | got the feel of the
link.




ITEM #2

Based on today's link hop, point out any differences or
similarities in flying the link and actually flying the T-28.

The NavBIT is by no means an exact replica of the T-28, but
rather a generalized instrument trainer. '"Similar but not
equal" might be an appropriate description. The reason for
including this item, then, is to get some idea about what
differences the student perceives between the trainer and the
alrcraft. The major differences may be stated as follows:

1) Response times in the link are inconsistent. They are
sometimes faster and at other times slower than the T-28,

2) It's extremely difficult to trim the link, and hold it in
a constant attitude,

3) Power settings in the link are inconsistent.
4) The link cannot be banked over thirty degrees.

5) Extending the speed brake or changing the power setting
in the link does not result in yaw or pitch as in the
aircraft.

6) The vertical speed indicator in the link is mechanical,
and can be used for leveli flight without cross-checking
the instruments,

12
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Questionnaire ftem Number Two: Bosed on today's link hop, point out any differences and similarities in flying the link and actually flying the T-28.

Subjects Link Hop (1) ) @ { @ D) | ® @ | ® ® (10)
Subject "A" The link responds much m.ao.!:_v. thon {The link had faulty M.A.P. settings. This link hop wos flown on Friday, but |As I've said before, the scon is about
Ensign the T-28. The link resp son Tha instructor told me to go ohead and  {1'm filling out this questionnaire on the soms, but the tink doss not handle
slower and other times faster, or not in  |over—boost the angine b | Idn't |Saturday ofter my first B hop oir hop). [like the T-28, which | think is of minar
o smooth manner. 1 should be able to  |be able to rely on the indicoted M.A.P. !in the « 28 | hod to be much more importance.
tell more after ancther hop, but the gentle with the stick , ond move it very
link is not like the 723, little to moke correc’ions. The link
eems 1o have o lag in its resporee to
stick movement. 1 found no negotive
transfer from link to T-28.
Subjecr *B* Very little feel of [Again, very little ;n? m ao-o:no is | Link cornot move [Cannot bark over | When exdending Impensible 10 rim the link 10 o hands off | No sensction or feel of actual fiight.
Easign flight in the links. |feel of control. vertically as in the |30° in the link. the spead broke or |position. Links give the feeling of 5ivoting about
Extremely difficolt |The control pres= qrsx ore :e. aircraft in oir reducing ond a fieed point. Links have no control
to trim & kold in @ [wres ore incon= genuine in the iinks] pochet. Actuoting power, the link recpores to extending wpeed broke or
constont attitude. [sistent. speed brake has no does not pitch or flaps.
effect on link yow es the eircralt.
relotive to the noser|
up pitch of the T28|
Subject *C* (1) The trim lags ond mokes i. olmast im=|1 got my down because of my unsatisfoc~ |Trim reacts slowly. | The VSi in the link is mechenicsl end Leg in tvim. Control preswres. The absence of “G* forces
NavCad possible to trim the fik, tory peretiotion. | feel the reason for  [On toke=off, link | can be uesd for leve! flight without mahes it easy %o cormect for large emors in oltitude.
(2) 1 had no sensation of flying; it was | this was my inability to trim the link for |wos ot 230 K. crom=check lnstruments. in the T-28
just like operating a pin~ball my dascent. The Vertical Speed indico~ |before | could raise| it legs $o0 much to use. Conicel pres=
machine. tor (V$1) is machonizol in the link & the nase. No feel | sures do not comespend to eir speed.
{3) Control is instantanecus during tums, { could cause some concemn when flying in ruddery; it coused Hops in link are easily flown without
but Brwsic Instrument Flight Proceduraithe T-28. Con¥ol movement ccuses me 90 overcontol | using :lsl irim. I tokes o lot of
state o Hhvee secod leod is r instont it in the link; there is no [and spend 100 much " o got @ rewp
leud necessary. timo on the bolancs
ball.

Subject *D" Tockpit is entirely [Taka=-off is too fcst.! Some os in preccding hops. The link nos no fesl & is harder to hold On revensing headings, links reverse
NavCod different. Link | [in the fink; clinks | in stondard rote furms. The link hes o much quicker, and the nose dossn't
was in wos built in {100 fast, srop watch type clock in it, while the rise during reversals.

1941 ...a bit out of T-28 hos o clock ane-holf the size ond
date. Climbs a lot is not o stop watch. The clock is the
foster than T-28. only thing 1've noticed so far thot is
Doesn’t hondle ot better thon the T-28.
all,
Subject "E* The controls require a pietely different touch. The trim  |Some diffe today as y d The link | flew today simuleted the T-28] Seme anes that {'ve already mentioned. '
Morine tabs do not require the some amcunt of adjustment as in the Link 1 flew todoy had more qoo_ F:_- in | better then ony other thus far. ¥ hod
210 T-28. la fact, the link may be flown without any trim other |& required a somewhot realistic amount | sound effects for power increeses and

thon that initially set in.

tration. Link

of elevator trim in p

requires no rudder control except for

heoding.

to dote.

reductions, and alsc wos most sensitive _
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ITEM #3

In today's hop, were you aware of any T-28 instruments or
controls that were missing from the link, or that were located
in different positions in the link than in the T-28? Describe.

inis item could be answered more precisely by a flight
engineer than a student, but once again we were primarily con-
cerned with the perceptions or subjective impressions of the
students, The most frequently mentioned differences were as
fellows:

1) The speed brake in the link is not on the throttle as it
is in the T-28,

2) The landing gear, flaps, mags, fuel control, and most
instruments are in different positions,

3) The clock is in a different position.

14
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that were located in different positions in the link than in the T-287 Describe.

Questionnaire ltem Number Tares: In today's hop, were you aware of any T-28 instruments or controls that were missing from the link, or

Subjects Link Hop (1) _ (2) (3) ) (s) _ ®) 4] M ®) @) M (19)
Subject “A™ The link does not simulote the T-28 The speed broke in the link is not on the No No No
Ensign cockpit. The londing geor fiaps, mogs, {throttle os in the T-28.
fuel control, ond instruments are in
different positions.
Subject "” Trim controls are | Speed broke No Speed broke in Same os yesterdoy, | Not specificelly. | Nene. . .cther than thess previavsly Very definitely ofter flying four haps in
Ensign very different, as |locared on ponel descents. 1'm un= | with the speed- montioned (peed brahe, trim tabs,0tc.) | the T-28, | found it difficult to use the
is the position of  |instead of throttle occustomad to broke. trim tabs a5 well as some of the irstvu=
the spéed broke. [os in the T-28. toking my hond from monts. | found myself expecting *he
Most of the cockpit the throttie ond movements of the T-28.
instruments are reaching for the
located in different speed broke.
positions.
Subject "C* The position of the gas, geor, flops, ) forgot the londing gear on toke=off Severol times today MNons No
NovCad ond speed braks. bocause it wos missing from the control | | got the menifold
ponel . prowure mined vp
with the RPM in
level speed chenges
Subject D" Cear hondles, flap None No more thon hove elresdy besn Nore thet haven't already been
NovCad hondle, ond speed mentioned, ~ontionsd .
broke ai! have
different locations.
Instrument panel is
120 different to
describe.
Subject "E* The flops and gear controls were complerely aut of place, cs {Aware of the some ones as noved The ones |'ve seriiensd previewly . Same
Marine wos the speed broke. The clock is olio in an entirely yesterday, plus the RMI seemed o be
247 different pusiiion in the wrong ploce for the first time.




ITEM #4

Do you feel that your experience in the T-28 interfered
with your performance in today's link hop? For example, did
you find yourself locking for some instrument or reaching for
some control that wasn't there, etc.'" Describe such instances.

This item, of course, seeks to isolate instances of nega-
tive transfer from the T-28 to the link, The students were also
instructed to report any instances of negative transfer in the
opposite direction, When the student responses are reviewed,
there doesn't appear to be any pronounced problem in this
regard. Two of the subjects mentioned that it had heen several
weeks since they last flew the T-28, which may account in part
for the relative ease of transition to the trainer., In the
Introduction of this report we discussed the findings of the
Psychological Corporation study of 1954, One of the findings of
that study showed that synthetic trainer time given in a single
block was more efficient than a syllabus which alternates link
hops with actual flight (11, p.4). The investigators accounted
for this block syllabus advantage wholly in terms of the
"flexibility in scheduling which resuited from the separation
of ground and flight training,"

They may have overlooked the possibility, however, that the
blocked syllabus approach tends to minimize the occurrence of
reciprocal negative transfer. It stands to reason that the
alternation of two "similar-but-unequal" tasks over a period of
time will effect an interplay that will prolong the mastery of
either task. This would seem to be the case when alternating
link hops with actual flight, On the other hand, the 'block"
apprcach allows the student to devote a full effort to the com-
pletion of a single task. And even though there will be some
negative transfer in the initial stages of each task, it will
probably fade very quickly. The Wilcoxon, Davy, Webster study
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(11, p.26) demonstrated negative transfer in the case of the
unusual attitude maneuver. 'This lent support to the possibi-
lity that other negative training effects result from practice
in the OFT and the NavBIT, even though the net effec: of such
practice was positive., Ideal utilization of the trainers would
depend upon minimizing the negative factors and maximizing the
positive, so as to achieve the greatest net positive training
value" (11, p.26).

The following responses from subjects in the present study
affirm the existence of negative interplay in the alternating
syllabus:

"When I started flying the link-, I hadn't flown in almost
four weeks, and had lost all my touch on the T-28 controls.
I soon acquired a fair touch on the link, Mixing of T-28
and link hops really fouls things up."

"I flew BI hop number one Friday morning, and I think the
following comments on my grade sheet were due to link
training: '

TENDS T9 OVERCORRECT, ROUGH ON CONTROL MOVEMENT,

The control sensitivity in the T-28 made it hard to make
smooth corrections. In the link it takes a considerable
amount of control movement to bring results, while in the
T-28 the hop can be flown with two fingers."

With all of the above in mind, it would seem that the use of a
block syllabis approach to link training would contribute to
tha attainment of "the greatest net positive training value."

The question of the "alternating versus the block syllabus'
brihgs to mind a related question. What would happen if the
student pilot were exposed to a Primary training syllabus that
taught instrument-flight techniques and contact-flight (visual)
techniques simultaneousls? Both the Army and the Air Force have
experimented with this concept of integrated instruction, and
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initial 'results have cshown promise of a gain in over-all pilot
proficiency and a saving in t:aining time (8, p.21). The
research personnel who have supported this integrated training
concept have stated the followlng as their basic points of dis-
satisfaction with the traditional ovrder of presenting flight
instruction (8, p.4J:

1) Allows the student pilot to develop hsbits that make it
unnecessarily difficult to learn instrument flying tech-
niques,

2) Produces pilots who, though instrument qualified, often
lack confidence in instrument flying techniques. As a
result, these less experienced pilots reluctantly ergage
in actual instrument flight.

3) Does not provide even preliminary emergency instrument
training for the 30 to 40 hour pilot,

This concept of integrated instruction appears to be a fertile
research area which the Naval Air Training Command might protit-
ably explore.
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Questionnuire Htem Number Four: Do you feel thot your axperience in %l T-28 _:.-12& t_:. your performance in teday's link hop?

differences.

Did you find yourself looking for some inst nt or g for some control that wesn't thera, eic. ? Describe such instances.
Subjects ko () | @ @ @ ® I © o | e ) [ oo
Subject "A" | didn’t find myself reaching for o I'm getting accustomed to £ ~ link, and No No No
Ensign missing instrument, but | had to think | know where the controis are; but still
where some of the controls were located] have to think about where they are.
Subject "8® None in vﬂ:E_ﬂ._Zga in particvler.| No, 1 had o tendency to | Not taday. Net today . Not todey . Yes, in the links | found myself groping
Erwign Since it has been forgat the speed for the trim tebs end misreading the
over two wecks broke in descent, ratrumeants. | anticipated certain
since my last fight, pesiibly becouse control responsss, end as o "ewlt
my in~flight pro- the speed broke is aither lost or gained oltitude.
cedures are not s located on the
much autometic, throttle level in
the 7-28.
Subject °C* It's too early to tell. None Differences in con=| No No Mo
NavCod ol premures. |
had to stop & think
where the wpesd
broke switch wes
locoted, thus cous~
ing o break in my
scon.,
Subject *D* | Yes, geor hanile No, I'm getting used to the instruments | Yes, the T-28 handles much better. Yos. Thass ia no “feal® in the link, _ No
NovCnd and speec broke. now. When | started flying the links | hadn't | while there is in the 1-28.
flown in almost 4 wesks & hod last ol
my touch on the T-28 controls. | soun
acquired a fair fouch on the link. 1
Mixing of T-28 and link hops reaily I
fouls things up. It's oll due to poar
zcheduling & (rgonization i the wnit. w
Sidrject "E* it has been opproximately three weeks since | last tlew the | Nothing | f.:ven't already mentioner Experience did not interfere ddthough | Not noticesbly, as | have now adjisted to the links.
Mosine 24T | T-28, o there wos very little negative association. 1 was we!l oware of the many




ITEM #5

Did you use any tricks or gimmicks that helped you perform
well on this link hop, and that would not have been possible in
the T-287 Where did you learn these tricks?

The most commonly mentioned ''gimmicks" were the following:
1) Using the speed brake for air speed control,

2) Use of the vertical speed indicator alone to fly
straight and level.

3) Flying straight maneuvers with feet off the rudder
pedals.

4) Discarding trim completely, and flying with both hands
on the stick.

Ginmicks of this sort have been around since the machine age
began. And as long as we use humans as pilots, we'll have to
expect them, The main sources fcr learning these facilitating
"tricks'" are other students and the link instructors, although
the students themselves manage to pick up a number of these
through experience and experimentation.
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Questionnaire ltem Number Five: Did ycu use uny tricks or gimmicks that helped you perform wel! on this link hop, and that would nci have been possible in the T-282
Where did you learn these tricks?

Subjects | Link Hop (1) (2) (3 ) 5) ©) @) _ @® ® (19)
Subject "A” N>, | haven't heard of any gimmicks ) discovered that even with presures No No No ! No
Ensig= that are used in the links. However, | on the stick, | could toke my hond off ]
| noticed that correction can be mode byj it, ond our attitude remained the some .
sharp movements of the stick. |
Subject “B* None None None Kept my fost on thel None None None
Easign deck when trying to
hold course. This
iprevents the stud .nt
! lfrom inadvertently
! opplying presure to
' ithe rudder, ond
moving off heading.
Instructor recom=
mended this. -
Subjecr *C* Yes, the link will not turn without using | Yes, | flew the link with both hands an |1 flew the hop with=| Yes, straight ené level by using the 1 was behind on o dlimb schedule 30 | used 60" monifold
NavCad the rudder pedcls. You con keep o the stick, ond did not trim. The link  iout trimming. vertical spesd indicator elone. | oleo | pressure %0 cotch up. | used a pancil mark on the attitude
constant 1ate turn going without worrying instructors told me to forget the trim &  [During level speed | flew al! straight smnsuvers with my 970 10 do my 5-3 pattern. | used the Vertical speed
about the ongle of bank. | learned it by|just fly agoinst the pressures. My per- [changes, | did not | fest off the rudder padels. | leemed indicator for straight ond laval without cross=check instru=
experimenting early in the hop. formance improved. touch the rudder or | these “Wicks” from past experience in  ;ments. | flew mast of the hop with both hands on the stick
the stick. ) leorned | links. ani feet off the rudders. | did not use rudder trim, |
this from other teurned theee things from previous experiznce in the link,
students.
Subject "D*" Whenever |'m fast, |1 used the speed bruke extensively on None None Meinly, | wed just the speed brake. Used the speed broke extensively to
NavCod i con use the speed |this hop. slow down wher: fast. Alwm, this link
biake to slow down. tad to use different power settings to
To turn, must hit accomplish maneuvers.
istick hord to get air
| pressure, then gant-|
ily. Instructer show=
ed me these.
Subject "€" To currect for char gas in heading, all thot is required is Correcting for headings with rudder. Used speed brake for oir speed control. | Speed brake to control airspeed agein. . .nothing mew.
Marine manipulation of .he rudders. Picked this one up myzelf. alone. Speed broke for control of air
2/L7 I have also h-urd thet manipulation of specd broke will speed when fost.
effectively control oir speed without affecting oltitude.
This came from cther students.




ITEM #6

List any malfunctions you spotted in the link trainer used
today.

From responses to this item, it is apparent that there is
a great deal of variation from one link to another with regard
to physical condition, It's possible that aside frou the inter-
play between link and T-28, there may be negative transfer from
one link to another. It goes without saying that standardized
equipment is essential to the success of any training program.
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Questionnaire Item Number Six: List any malfuncrions you spotted in the link trainer used today.

ey e =

e iy Wt . Ao s . o . S T

At gyee o - e

—— AT
| Subjects Link Hop (1) _ 2 @) @ D) ® " ® ® _ 00)
MIMcZnn. *A" | I was told that the vertical speed indi- | The lirk hod foulty M.A.P. seftings. None None The power sttings on the iink were not
i Ensign cator was inaccurate. No other camect. This sesms o be @ cosmmen
: problemns. prablem with the links.
s SRR DU S . .
I Subject *B" None Not able to bank None Clock was inopere= | Lights were aut. | Trie tebs lug o @ dogroe whuse they Rudders were inoperetive, end reversed
Ensign aver 30°, tive. 1 Haw with the e non-functionsl. B was just e turn, Alfimater would not vos on
caropy epen. imponible for o %o wee trim tobe on duscent. Contvol shick very #iff end
. ohis link. $WFicult to weve.
R —
Subject "C* None E ive control pr . My link Same one used The link | used tedey was in escaption- Nere
o NavCod wos in the corner by the window, and | yesterday. olly gosd eparating erder.
© caused chonging light conditions which
made it difficuit for me to concenirate.
Subject *D™ | None Cylinder bead lemparature gouge nor Trim wot rot working preperly, mor wes Noro None encupt &ifferent power witings.
NavCod operating, nor oil tempcrature or the the ottinde gyro.
corbureior air temperature. Link would
not trim up.

Subject "E” The clock isn't working. It wos difficult to get the link None Neow Nene
Marine 2/LT | unlocked initially.
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TEM #7

Based on today's hop, can you suggest any ways the link
might be improved to facilitate actually learning to fly by
instruments?

The responses to this item have a deeper meaning than one
might initially think., It is no secret that the link trainers
in the instrument stage of training are the object of widespread
student criticism. How much of this criticism is really valid
and how much is "normal student vocal exercis=z" are good ques-
tions. It is one thing to criticize, but quite another to come
up with some specific suggestions for improvement. As is evi-
dent from the response chart following, the subjects were unable
to come up with any revolutionary suggestions for link improve-
ment. The suggested improvements or changes in most instances
were very general:

"A more realistic grouping of instruments and controls."

"Cockpit might better resemble that of the aircraft we are
presently flying."

"The control response could be improved,"

One of the subjects made a suggestion that would solve all the
trainer problems: 'Forget the links altogether.'" The other

four subjects were not quite so radical in their suggestions,

and agreed that the links were a 'necessary" part of the instru-
ment syllabus. This thought was brought out more clearly in the
post interviews.



Questionnoire |tem Number Sevan: Bosed on today's hop, con you suggest uny woys the link might be imgroved 1o facilitate actuedly |

ing to Hy by instruments ?
_ Subjects ﬁ Link Hop (1) _r (2) (e} ()] (5) % () (/] L~ ., @ ® _ (10)
| Subject "a® w No The instrument ponel could be designed Ne No
Ensign _ - like thot of the T-28. However, they
_ ore very similar now, ond the link
b teaches scen feirly well.
mcv_nn. J- 1 Not at ..mﬂa.oco. 1dot ot this point. | None specifically. | Cockpit might None in particular.| Ne The cantvel respense cavid be improved. | Dutter control resporses, mainly.
! Ensign The trainer was better resemble Trim twbs shovld work uniformly.
) relatively accurate.| thot of the air-
! ' croft we ore
! presently flying.
I
|” Subject *C" | Instant i (morn feal into the flying). | Trim should be instant. Scme control No Yos, mere contvel samitivity. Trim No
NavCad pressure in the rudders would facilitare should be instent . Thure shewid be @ log
,_ things. in the verticel speed lediceter.
! Subject D | Get a link that's No. The link can train you 1o fly by | Agoin, the link can teach you 36 fly by | Farget the links eltepether. Heve the head phones hooked up for §1
' NavCod like a T-28 cockpit! — . | instruments, but time i~ fost in the instruments, but not flying inslruments ‘ Would make it more like the T-28
. tronsition back to the T-2B. You can | in the T-28. Yomorrcw | may fly @ hep hops. As is now, instructor apens the
| learn instruments in the T-28 also, just {thot will have moterie! not yet covered door and telks to you.
| as fast. The link doesn’t have any feel [in my link hops. Should be able te find
X in the stick. out whether links are y ot oli.
[
| Subject "E* | Of course the obvicus onswer would be 1o make the link on The instruments should be grouped mare | Only these previevsly sentiened. A mave reslistic grouping of instn.ments and controls.
Marine 2/LT fexoct replica of the T-28. | fee! one of the most importent | realistically so you could develcp o
things mizsing is the lock of simiiarity in control feel and the | more effective scan.
effects of power changes on control pressire and trim.
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ITEMS #8 and #9

#8) Evaluate your link instructor for today's hop by placing a
check mark at the appropriate position on the scale below.

#9) What specifically could be done to improve the instructor's
performance?

With items eight and nine, we were hoping to determine how
much variation existed from one link instructor to the next. A
quick analysis of the total of twenty-seven ratings by the five
students shows that ten of these were in the '"average" category,
fourteen were '"above average,' and only two were rated ''below
average." From the students' standpoint then, it would seem
that the link instructors are doing a good job. Most of the
responses to item nine, as a matter of fact, were of a compli-
mentary nature., Among the suggestions for improved instructor
performance were the following:

"Possibly, the instructor could develop a more positive
attitude toward giving instruction.”

"Possibly the instructors could be given an instrument hop
so they could better understand the problems involved with
flying an actual aircraft."

"Could have been a little more enthusiastic about his work."

"Take more interest in what he is doing. Usually the in-
structor tells you as soon as you're off from the maneuver
so you can still salvage it. He just sat there like a bump
on a log until I was really off and nothing could be done."

This last response touches upon a most important tenei ¢f instru-
ment flight training. Keeping the pilot informed of position is
a key to effective instrument training, and has bsen emphasized
in Williams' study of preliminary information necessary for
instrument flight (13, p.13). We must keep in mind that the

task of a link instructor over a two or even a three-year
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period can be monotonous to say the least. It is easy to
understand why there is some mention of a lack of enthusiasm.

ITEM #10

Did the grade you received today accurately reflect your
link performance? Did your flight support lecture and syllabus
guide enable you to adequately prepare for today's hop? Was
anything missing or added?

The comments on item number ten can be succinctly summar-
ized in a single sentence: The students felt that the link
grades accurately reflected their performance, and that the
flight support lectures and syllabus guides adequately prepared
them for their hops.

ITEM #11

Have you heard any complaints among the students lately
related to the link trainer?

Among the link complaints commonly heard among the flight
students were the following:
""Some students feel that the links do nothing more than teach
procedures."

"Several complaints relative to the response of the trim tab
mechanisms,"

"Poor trim....speed control....and no time between hops."

"Differences between links, Some can be trimmed and some
cannot."

"Impossible to trim....stuffy....no feel of flying....like
operating a pinball machine,"

"The compressed air that works the links is late in making
them function. Hence, on timed turns, you get behind."
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SUMMARY STATEMENTS BY THE INDIVIDUAL SUBJECTS

The following summary statements were contributed by three
of the five subjects on their final questionnaire forms.

Subject "A"

"I haven't filled out this last questionnaire because this hop
was the same as the rest. I have been including two hops per
questionnaire because we have them two at a time, and they
are given by the same instructor. I recommend that these
links are kept in use bucause I don't think any gains
received from new trainers would warrant the expenditure.

The links are serving the purpose for which they are meant.
That is, they teach procedures and scan in a changing environ-
ment. No doubt a trainer can be developed (or has been) that
can more closely simulate actual instrument flight in the T-
28, However, a new trainer would still be a simulation which
still leaves a large gap between the trainer and actually
flying. Perhaps a degree of simulation can be reached where
it would be unnecessary for the student to fly.

"The differences in the two cockpits are immaterial. As long
as the links require the student to follow procedure and
maintain a scan, he is being prepared for the T-28. There
were several cases where I had to locate controls 1n the
links, such as the speed brake, landing gear, and flaps.
However, this did not create any noticeable problem for me.
I still had to fly the links and scan, which is nothing more
than becoming accustomed to a new kind of environment.

"The instructors are satisfactorily doing their jol'. In the
end, it's the student who must know his procedures and
practice on the link, At no time was I dissatisfied with an
answer I received from an instructor.

"I feel that a greatecr degree of simulation can be reached,
but it is unnecessary. The present link trainers give the
student a basis to work from once he is in the air."
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Subject "B"

"In general, link trainers seem to be nothing more than a good
way to learn and practice procedures. In this sense, they
are heneficial to instrument flight. It is possible to
develop an initial scan pattern in the link as well as
practice in interpreting the instrument readings.

"However, the links are of little value as far as actually
flying the T-28 under instrument conditions. In the first
place, the cockpit instrumentation in the link is very
different from that of a T-28, necessitating a change in
scan pattern.

"One of the most frequent complaints seems to be the inconsis-
tenc between one link and another. Some trainers can be
trimmed to hands-off flight; others cannot be trimmed at all.
A few links have trim tab lag, meaning that the tab settings
do not take effect until the maneuver has been started,
throwing the training out of balance.

"The link does not duplicate the response of the T-28 under
certain conditions. For example, extending the speed brake
in the T-28 results in considerable nose-up pitch and must be
countered with forward stick pressure to maintain altitude.
The same is true when extending flaps. I noticed consider-
eble difficulty in this respect when flying.-my last two link
hops after four syllabus hLops in the T-28. I found myself
anticipating the responses, and this resulted in erratic
performance in my last two link hops.

"In general, links proved to be helpful only as a method of
learning instrument procedures, interpreting instrument
readings, and beginning a scan pattern. Once you have
actually flown urder instrument conditions in the T-28, the
links begin to lose their value."
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Subject "E"

"To sum up my own personzl views or the link syllabus, I feel
that the present link trainer and syllabus adequately serves
its purpose; however, the link could be vastly improved with
wha* seems to me to be a simple matter of a realistic group-
ing of the instruments, realistic power controls, gear, flaps,
and speed brake switch. The practice with just the stick
though is very helpful to reducing the feelings of apprehen-
sion that normally accompauy a new situation, and also the
practice flying the patterns is beneficial for the same
reasons,"

HOURLY LOG

Analysis of the hourly logs kept by the students reveals
that for « rery hour in the link trainer, approximately one hour
and ten minutes of study preparation are involved. There was
not a great deal of variation, with the high student allotting
himself one hour and twenty minutes per hop, and the low
student one hour and three mirutes. It was impossible in most
cases to distinguish between study time devoted to flight
support lectures and that devoted to the link hops proper.
Since they complement cne another so closely, however, this was
of no great concern, For all five subjects the pattern of link
usage was approximately the same, It seems that Lhe first six
or seven hops were taken in a fairly compact block, but the
remaining hops were alternated with actual BI hops in the T-28,
Evidence from the Psychological Corporation's study ailuded to
earlier (11, p.4) indicatas that this alternating pattern is
not so fficient as a consistent block syllabus.

POST-INTERVIEW DISCUSSION

The purpose of the post-interview as was mentioned earlier,
was to summarize and clarify infugmation that had been obtained
»n *he quesiicnnaire .nd diary forms. ¥Frubakly the most
important tiuing we were seeking in these interviews was an
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honest over-all evaluation of the effectiveness of the link
trainers in the instrument syllabus. The following question
was put to each cf the subjects: '"All right now, if you were
running the whole training show, what action would you take
regarding the link training syllabus?" Four of the five sub-
jects responded with approximately these thoughts:

"To te quite honest with you, I don't think I'd make any
changes. It wouid be nice to have a beautiful new trainer
that would perfectly simulate the T-28, but I don't think
it would improve things enough to justify the tremendous
expenditure on a new link system. The links are intended
to teach you procedures, scan, and how to read instruments;
and despite their shortcomings they accomplish this task."

The remaining subject wasn't quite sold on the link sylla-
bus. He was of the opinion that the link trainers could be
done away with completely, and that all instrument instruction
should take place in the aircraft. He admitted, however, that
it might well have been the irritations surrounding the link
usage (maintenance, scheduling, waiting <round, etc.) rather
than the link trainer i self that prompted him to take this
viewpoint. The other fou: subjects felt that the links were a
very necessary pert of their instrument training, and thought
that performance in the aircraft would be greatly hindered
without exposure tv the links,

The subjects made reference to link values beyond that of
teaching procedures, scan, and instrument reading. One such
value was the f2eling of vertigo produced by the motion of the
link cockpit. One student felt that the link produced more
vertigo than the T-28, and in so doing served az an excellent
preparation for the actual instrument hops. The necessity of
link motion has on occasion been questioned by those intent on
developing a more inexpensive trainer, but link evaluations
have generally shown that the ''sense of motion'' is a definite
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asset to instrument training. Townsend (10, p.54) stated in
his evaluation of the Air Force, ME-1, Instrument Flight
Trainer:

"The one characteristic of the trainer, according tc those
who flew it, which raised the value of the trainer above
all others they had flown was the capability for cockpit
motion. The cockpit motion is extremely realistic in this
trainer, more so than in any other trainer of a ncn-
revolving type. 1In fact, the cockpit motion produced for
the first time, in many of the pilots, a sensation of ver-
tigo in a trainer. This is, of course, an extremely
important factor in teaching instrument flight control."

Aside from the production of vertigo, Townsend (1C, p.55) has
also stressed the value of the trainer in presenting reiation-
ships between bodily and instrument information: 'Movement of
the trainer will serve as a cue for the student to take correc-
tive action after determining the course of such action by
reference to his ianstruments. Any roughly compatibie movement,
even one of low fidelity such as the inappropriate kinesthetic
clip cues, will serve in this capacity."

Still another value of the link, as the students see it,
is that it serves as a forced '"dual' study preparation., In
other words, the students find it necessary to study for both
the link hop and the corresponding T-28 hop. As one student
put it: "The links serve as a crutch that exerts immediate
pressure for me to study., If I didn't have that crutch, I'd
probably just slide along dcing as little as I could get away
with,"

CONCLUSIONS AND RECOMMENDATIONS

Based on a formal link evaluation study conducted by the
Psychological Corporation (4), and backed by the present study
which deals with student perceptions of and attitudes toward
the trainers, we are able to conclude that the 1-CA-1 Naval
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Basic Instrument Trainer is doing an effective job as an aid to
teaching instrument flight. The present study points out that
the students themselves feel tha. the link trainer is adequate-
ly fulfilling its basic purpose of teaching procedures, scan,
and the reading of instruments. It serves further to accustom
the student to the vertigo he will experience in actual flight,
and also as a forced dual study preparation.

Students are well aware of the many differences between
the trainer and the T-28, but at the same time they do not feel
that the expenditure for a '"perfect'" simulator would be justi-
fied in terms of increased effectiveness. This student atti-
tude supports Wilcoxon's finding (11, p.2) that the NavBIT was
as effective, and for some uses more effective, than a mcre
elaborate simulator for purposes of instrument training. In
the present study the students were aware of some reciprocal
negative transfer between the link and the T-28, but did not
feel that it had reached problem status. Regarding link
instructors, students felt that the great majority of these
people were doing an above-average job.

It should be evident from the discussion up to this point
that motivational considerations are essertial in any evalua-
tion of synthetic training., "Motivational similarity canniot be
built into simulators, for it is a function of the entire
instructional program. The motivational problems are many,
influenced both by the fidelity of physical representation and
by administrative features" (9, p.17). Trainer maintenance,
scheduling, and instruction are all areas that should be
included in a consideration of motivational similarity. It is
not enough to develop the perfect machine.

Based on findings from the present study, and information
contained in pertinent research literature, the following
recommendations are made:
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1) Retain the 1-CA-1 Naval Basic Instrument Trainer in the
instrument phase of flight training. Despite its age, it con-
tinues to function effectively as an aid to teaching instrument
flight,

2) Present the link hop syllabus in a sirgle block prior to
actual flight., Alternating the link and T-28 hops is less
effective both from the standpoint of scheduling flexibility and
of providing more opportunity for negative transfer.

3) Make the flight students realistically aware of the
functions of the link trainer from the very start, emphasizing
that it is not intended to simulate perfectly the T-28, but
rather that it is a ''generalized" trainer that can aid them in
learning procedures, scan, and instrument reading.

4) Provide each link instructor with at least one instru-
ment hop in the T-28, so that he might better understand his
task as an instructor.

5) Implement a tighter program of link maintenance,
attempting to maintain a more standardized working condition
from one link to another.

6) The Naval Air Training Command might seriously consider
the possibility of experimenting with an integrated concept of
flight training (8) whereby contact and instrument flight are
taught simultaneously in the Primary stage of training.

\‘~
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LINK HOP QUESTIONNAIRE

BI or RI

Student's Name Date Link Hop Number

Grade on this Hop Name of Link Instructor

(1) What do you feel you learned in today's hop? In what ways

(2)

(3)

(4)

(5)

(6)

did your performance improve from preceding hops?

Based on today's link hop, point out any differences and
similarities in flying the link and actually flying the
T'280

In today's hop, were you aware of any T-28 instruments or
controls that were missing from the link, or that were
located in different positions in the link than in the
T-28? Describe,

Do you feel that your experience in the T-28 interfered

with your performance in today's link hop? For example,

did you find yourself looking for some instrument or reach-
ing for some control that wasn't there, etc.? Describe such
instances.

Did you use any tricks or gimmicks that helped you perform
well on this link hop, and that would not have been possible
in the T-28? Where did you learn these tricks?

List any malfunctions you spotted in the link trainer used
today.
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(7) Based on today's hop, can you suggest any ways the link
might be improved to facilitate actually learning to fly
by instruments?

(8) Evaluate your link instructor for today's hop by placing
a check mark at the appropriate position on the scale
below:

Very poor Average Outstanding

(9) What specifically could be done to improve the instructor's
performance?

(10) Did the grade you received tcday accurately reflect your
link performance? Did your flight support lecture and
syllabus guide enable you to adequately prepare for today's
hop? Was anything missing or added?

(11) Have you heard any complaints among the students lately
related to the links?

(12) On the reverse side of this sheet, feel free to make. any
comments that you think may be helpful to us,



INSTRUCTIONS FOR HOURLY LOG

The purpose of the hourly log is to provide information
relating to how s flight student spends his time in various
phases of training. In the present study, we are particularly
interested in time allotment during the link phases of '"Radio"
and "Basic Instruments."

You will notice that the log sheets have teen broken down
into hourly periods covering an entire twenty-four hour period.
We will specify those days for which we would like to have log
sheets completed. It is suggested that in order to make these
logs as accurate as possible, you designate certain times each
day to work on them. For example, you might devote the periods
just after lunch or supper, or just before hitting the rack to
catching up your log. Please make it a point to account for
every hour on the sheet. We don't expect extensive elaboration;
just brief but specific descriptions of what you did. Keep in
mind the following:

(1) For sleep periods, it will be sufficient to write in
the word sleep.

(2) Designate meal periods as breakfast, lunch, or supper.

(3) You can use the term recreation to account for such
activities as athletics, television, movies, dates,
hobbies, bull sessions, etc.

(4) In listing a flight support lecture or a link hop, be
sure to give the number of that particular lecture or
hog.

(5) List any time spent just "waiting around."

(6) In listing study time or class preparation, always
tell specifically what link hop, test, or class you
are preparing for. This is very important.
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HOURLY LOG

STUDENT'S NAME [c; DATE

0001 - 0100 0100 - 0200 0200 - 0200 | 0300 - 0400 | 0400 - C500 |050C - 0600 |
0600 - 0700 0700 - 0800 |0800 - 0900 | 0900 - 1000 | 1600 - 1100 {1100 - 120C
1200 - 1200 1300 - 1400 [1400 - 1500 | 1500 - 1600 | 1600 - 1700 |1700 - 1800
1800 - 1900 1900 - 2000 |2C00 - 2100 | 2100 - 2200 | 2200 - 2309 | 2300 - 2400
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