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SUMMARY

Probably the mest important obstacle to intelligible voice communicaticn
in military aircraft is the high noise levels in which communication occurs. Thus,
one of the objectives of training in voice communication is to teach techniques
that will produce maximum intelligibility under noise conditions.

This report represents data from three experiments designed to yield
answers to the following questions involved in setting up such a training program.

(1) Is training in the technique cf talking in nnise more effective if the
students are given experience in simulated airplane noise as a part of
their practice?

(2) If experience in such noise is advantagzous, during what propertion
of the training time should it be given and hcw shsuld it be distributed

thrcugh the drill periods?

(3) Can ambient noise of suificient level and masking effcet be produced
with equipment that is available to training units?

(4) Can a ncise nct ambient, but produced c¢lectrically in the training
interphene network, be used effectively for such practice?

The subjects in the cxperimeonts were pilct trainees, Word intelligibility
tests administered both before and after training, orcvidad the basic data. The
evaluntion of results is based on the gain in intclligibility score between the initial
and finnl tests adjusted for differences of initial test scores between groups.

The data obtained show that:

(1) Scmce practice and exporicnce in spenking and listening in noise is
advantageous.

(2) 1t is possible to give this expericnce in too large amounts.

(3) The mar;ner in which the noisc is used and its distribution throughout
the total practice make 2 difference in the offeetiv:ness of training,

(4) Noisc produccd clectrically within the interphenc systern can be uscd
without any considerable loss in cffoetivencss of training.

INTRODUCTION

OCnc of the difficult aspecets of voice communication in military aviation is
th=t it has to be carriced cu in very high noise levels, Noise levels have been
measurad in 2 considerable number of multi-cngined ~irplanes. A fow measure-

' RESTRICTED

f




O

RESTRICTEL

ments on typical combat craft are summarized in Table L.

Table I. Over-All Sound Levels in Typical Combat Aircraft, *

Airnlane Ovcur-All Sound Levels in Decibels t
B-24D . 103 - 119
B-25C 103 - 125
A-20B 108 - 128
Vegn Ventura (B-34) 104 - 1256
SBD-3 (A-24) 115 - 122

Figurc 1 prescnts comparisons between these airplrne noise levels and
somc cother typus of sound for which :’.ver"g‘. levels hewe been determined. The
importanc. of noisc ns 2n obstacle to voice communication in milit~ry °vi"t10n
is apparent when once notes thot the higher neise levels approach the « car’s thresh-
old of zain. The zir crew work in an environment thet is neisicr thon the typical

boilcr factory.

Bfforts have been made, with some sucecss, to devise cquipment for
shiclding the sperker’s microphone or the cars of the listoners from this surround
ing nois.. But in spitc of the best wiforts thus inr, noisc probebly still remains
the most important obstnele to communicztion. In 2ddition to the noisc of the
airplnane, others arisc within the communication cquipment or result from atmos-

pheric disturbances. These may rench sufficiontly high lovels to maks communic:
tion impossible. It is cbvious, therefore, that onc of the prime objectives of o
training program in voice communication must be te teach air crew mumbers to
to talk so that thoy can be understood if at 2ll ossible in spite of the noise.

In setting up such = trzining program, that objective poscs suverel
questions:

1. Is it necessary or advantageous for the training to be carricd on with
noisc simulating that encountcred in aireraft?

2. If cxpericence in such noisc is 2 desirable part of the troining, during
what propertion of the training time should it be used?

3. Do noise cenditions in trajning nced te be as scevere as those encounter-
ed in aircraft?

4, How should the noisc b produccd? Dous it necd to be zn ambient noise
produccd in the troining room, or can it be introduced clictrically into
the cerphones of the communication network used ia training?

* Abstracted from Scund Lovel Measureniints in U.S. Military Alrploncs,

Nationzl Ragsearch Council Committee on Scund Control, OSRD Rheport No. €24
t Al Sfémd level mensurements are rol .tivc. to zero reference level,

107 1° wntts/em?, - RESTRICTED




Threshold of Pain

Noise Levels Measured in Military Airplanes
Heammsring on Steel - 2 ft.
Boiler Factory

Noisisst Spot at Niagara Falls

Very Loud Radio in Homs

Ordinary Convsrsstion - 3 ft.

Db Relative to 10-18 watts/ca3

Very Quiet Radio in Home

Threshold of Hearing 10~16 watts/cm?

Figurs 1. Showing the Very High Noise Levels
Found in Military Aircraft by Com-
parison with Other Common Sources
of Noise.
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These questions are important, not only in determining the most advanta-
geous training procedures, but also because the answers govern the nature of the
installations required, viz., the type and location of the room or rooms, and the
equipment required. The experiments reported herein were conducted to provide
answers to these questions,

EXPERIMENTAL PROCEDURES AND RESULTS

General

Measurement of Results: The data of the experiments to be deseribed in
this report were derived from word intelligibility tests., These tests have been
discussed in dctail elsewhere, *

Each subject spoke a list of twenty-four words over 2n interphone system
to a group of eight or ten listeners., Both the listeners and speakers were situated
in an ambient noise, similar in spectrum to that of an airplane in flight. The noise
level in the room was 10& - 110 db, For twc of the experiments a rotational testing
procedurce was used. The subjects took turns as speakers, and acted as listeners
during the balance of the testing period. In the other experiment, part of the
subjects in each group were used as a listening pancl. These subjects were not
tested as speakers and were not given training in voicc technique. They acted 2s
panels of listeners for testing the speaker groups to whom training was given.
Between tests they were usced as subjects for other experiments. Both procedures
yielded an intelligibility scorc for each spenker, consisting of the number of
correct identifications made by the listeners divided by the product of the number
of listeners and the number of werds read,

In each experiment, herein reported, 2n initial test was given preceding the
training and 2 final test followed thc training pcriod. G'nn scores were obtained
by subtracting the inftial test sceres from final test scores. The means of these

ain scores, adjusted by Analysis of covariance to allow for initial differences
Eefwc.en groups, constitut\. the eriterion measures for comparing the relative
improvement shown by groups of subjects following training.

Sub:jects The subjects for the experiments were pilot trainees in the first
four wecks of training at a basic flying schocl. They came to the Laboratory in

groups of twenty to twenty-four,

Iﬂ)ﬁ of training: The type of instruction under study dealt with training in
voice technique which a2imed 2t tenching the subjects to spenk as intelligibly as

* Intelligibility Measurcment: Techniques nnd Procedurcs Used by the Voice
Communication Laboratory. Project Report No. 7, OSRD No. 3748, May, 1944

(Restricted)
Training Studies in Voicc Communicaticn: L Con Intelligibility of Veice Com-
unic'ltion Bc Incrensed by Training in Voicc ¢ Teehniguc., OSRD Report No,ge€2,
Volce Communlcation Laboratory Report No. 8, Junc, 1944 (Restricted)
RESTRICTED
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possible over interphonc and radio cquipment under conditions of high neisc
level. Instructions in the usec of the cquipment, particularly thc correet method
of holding the microphone, had been given prior to the initial test. Thercfore,
the improvement reflected by the gain scores may be considered os being 2
function of training in good voice using.

The trajning procedures were fundamentally those of dirceted drill,
Lecture and discussion were used only os necessary to make clear to the
subjects what skills they were to practice during the drill periods. The practice
materials were, for the most part, messages phrased in R/T procedurce, such as
pilots and air ecrew members are called on to spesk and understand in flying,
Requests by pilots for toxi and take-off instructions, ond for 12nding instructicns,
instructions from tewer to pilot for landing and t~ke-offs, position reports, re-
quests for change of flight nlan by pilots, and similar messages, constituted the
bulk of the practice matcrinls.

The skills teward which practice weas dirceted were those that experiment-
al results, cr practical cxperisnee, had demonstrated to be important in pro-
dueing intclligible speech over interphone 2nd radio under noisc conditicns:
adequatc loudness; o pitch lcvel high cncugh to make possible adequate loudness,
but not sc high 2s to reduce intelligibility; clear, precis: articulation and pronun-
ciation; proper speaking rate and phrasing of messages. The instructors dircet-
cd the practice closcly to kecp it moving as rapidly as possible, to peint out
faults in individunl pcrfcrmances, and to male suggestions for improvement,

Dcscription of Speeific Experiments

Thrce scparate experiments were condueted in which the variable of simu-
lated airplane noise, as part of the training experience, was under study. They
will be designated as experiments A, B, and C.

Experiment A: This cxpcriment was preliminery in character. As 2
concomitant varieblc with cther factors under study in this experiment, part of
tho subjcets were trained for 2 period of two hours with all of their practice in
noise. A sceond group was trained using the same techniques and procedures
but with 2ll cf their practice in quiet.

This experiment was carricd out during the fourth, fiith, sixth, and
<zventh laboratery pericds  for the subjects. The time was utilized as follows:
fcurth period -- initial intelligibility test; fifik and sirth periods -- training;
scventh period -- final intelligibility test. The men had purticipated in 2 separate
experiment during thedr first three 1aboratory periods, 2nd as a part of it had
ta'ten an intelligibility test during their firvst lovor:tory peried. Thus they had
s=2 hour of experience in talking and listening in aoiss prior to the initi=l tost of
the experiment, or two hours of such erpericace prior tc the beginning of the
rlanncd training work. i

!
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Figure 2 presents 2 graphical comparison between the adjusted moon goins
of the practice-in-noise and practice-in-quiet groups, and the results from 2
control group to which the improvement of the other two may be compared. The
control group was tested at the same time as the trained groups, but received no
planned training in the Laboratory.

The results of the statistical analysis of the comparisons are given in
Table II. The data show that both ¢f the trained groups made improvement which
was greater than that of the control group by amounts which were statistically
significant, at the 5% level of confidence in the casc of the practice-in-ncisc
group, and at the 1% level of confidence in the case of the practice-in-quiet group,
Therefore, as short a period as two hours produces 2 measurable improvement,
as comparcd with a control group, either with or without noise as 2 part of the
practice experience.

Table IL.Comparison Between: (1) Grou%s_ Traincd for Two Hours with
Practice in Simulated Airplanc __g_i?e; 2 G;:'_t.;g}._s_TraIneg fo_r
Two Hours with Practicc in Quict; (3) A Clruiol Group.

Strndard Error“ -

Cemparison Difference »f Differcnce “‘t
Fractice-in-Noise vs, Control 2:8 1.27 2,20
Practice-in-Quict vs. Control 7.8 1,25 6.24
Practice-in-Noise vs. Procticc-in-Quict 5,0 1.08 4,72

Value of “t”” required for significance =t the 1% level of confidence -- 2,58
Value of “t”’ required for significance 2t the 5% level of confidence -- 1.96

Compariscn of the practicc-in-noisc grcoup with the practice-in-quiat
group shows supcriority for thc latter by an amount which is highly significant
statisticnlly, beyend the 1% level of confidence. This finding was contrary to
oxpectation and requires explanation,

It had been predicted that the practice~in-noise greup would show the
greater improvement because, under noisc conditiens, the subjects were present-
ad with the snme obstocle to intelligible comraunicaticn that they later had to
overeome in real communicaticn situations. It was presumed that practice under
sach conditions would present more of 2 challenge to the subjects and result in
higher motivaticn, It was alsc supposed that more effective practice could be
zunducted in noise since failure tw speak intelligibly would probably be mors
immediately apparcent tc both the instructer and the cadets, Practice could,
therefore, be more accuratcly dirceted,

That the datz did not bear out the prediction mny be explained in ¢ns or
more of the follewing ways:

(1) The subjects’ cxpericnec in listening and talking in neisc, whilc taking
| RESTRICTED
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two intclligibility tests prior to the beginning of training, may havc
supplicd insight into the communication problems resulting from noise,
sufficient that the subjects were motivated to practice cffectively
withcut additicnal noise experience during their practice. Expericnec
in the laboratory has shown that the process of taking an intelligibility
test, in itself, results in substantizl lcarning. The subjects have an
opportunity to observe and makc comparisons betwecn 2 number of
veiees as to their apparcnt intelligibility, and tc take hints frem those
veices which scem to them the most intelligible.

(2) 1t is possible that two hours of practice-in-neise, following the two
testing hours, constituted an overly heavy amount of noise expericnce,
As a result, the noise may have been more an irritant that a helpful
motivating factor. In cther wards, it may be that a cert2in ameunt of
noise cxicrience is neeussary to t.ff setive training in voice technique
for communicaticn in noise, but thot it ¢can be cverdone and was in
this instancc, .

(3) Pcrhaps some faulty voice technique 2nd poor speaking can be more
easily detected and corrected during practicc-in-quict th'm during

practice-in-noisc.

It is impossible to say to what degree the facters just discussced may hove
opurated. It is prcbable, however, that the second one influcnced the results to
some¢ extent. Subjective obsecrvation of the instructors indicates that in the
sceond hour of training the mon were beginning to rcact negatively to the noisc,
If truc, this helps to explain the lower gain shown by the practice~in-noise groug.

The comparison between the two groups is also vitiated by the fact that
the practice-in-quiet group had previous experience in neisc, As pointed out
undar (1) nbove, previcus experience may have been sufficient to give the subjects
insight into the problcms of talking in noise and t¢ motivate them to practice
offectively. The data from the practice-in-quict group connot thercfore be taken
* as indicating accurately the results that would be obtained with a group lacking
such noisc¢ cxperience,

The results of Experiment A, thercfore, arc for the most part inconelusive
The one relatively clear indication is that c:q:n.ricncc. in ncisc, 2§ part of training
2 classroom situation, can be given in too 1arge 2amounts.

Experiment B: This experiment was designed to test the value of noisc as
-~ training device more thoroughly and systematically thon in the first ox:eriment.
[t was alsc sct up to confine the experience cf talking and listening in noisc'tc the
training pericds, as much as pussible, and thus climinate the difficultics of intcr-
sretation of results which obtained for Experiment A, Accordingly, the testing
proeedure was modificed slightly. Instead cf the usual rotational proecdure where-
by cvery subject acted as both spcaker and listener, 2 listening j.anel of cight
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to ninc was seclected from cach group of subjects, For both the initial and final-
tosts, the men listened to the spenkers and wrote the words 2s they heard them.
If 2~ member of the listening panel was abscnt fron: either the initial or final test,
his pager was not usced in determining the speaker scores for either test,

The moen constituting the listening pancl were not tested as speakers and
werc not given training in voice technique. They functioned only as the listening
panel for testing the men who were given training in voice technique, The usual
intelligibility testing proccdure wns carricd cut, except that the speakers did nct
act as listencrs and were in the testing roem only for the length of time required
te rend their test lists. Hence they did not have the opportunity to ccmpare varicu
volces with rcespect to intelligibility in noise, nor di! they beecome tired 2nd 2n-
nuycd by long exposure to the ncise, Compariscns eould thus be made between
different amounts and distributions of noisc exj.crience during training, without
the comj:lication resulting from prior oxperience in talking and listcning in ncise
2s 2 part of the testing situaticn,

Six variations in the amount and distributicn of ncisc expericnee were
tested during a three-hour training ericd. The content cr subjeet matter of the
training was substantially as described rbove and was kot as censtant as possiblc
for all six vxg:erimental groups. The variations in use of neisc during practice
were as follews @

(1) N-N-N. This grcup had noisc for 21l practice in all three training
pericds. At the beginning of cach heur o few minutes wera spent cn
instructicns ccncerning the particular cbjectives of voice technique
on which to practice for that doy, and the practice procedure was ex-
ilained. The rest f the hour was spent practicing in neoisc.

(2) -Q-Q. With this group all Lractice was carricd cut in quict. The samc
type and amount of instructicn was given ot the beginning of the hour as
for the N-N-N group,.

(3) 1/2N-1/2N-1/2N, With this group, one-half of each day’s drill was
carricd out in ncise and one-h2lf in quict., As with the feregoing twe
greups, a fow minutes 2t the beginning of the hour were required for
instructions nceessary to that day’s practice. There follewed cqual
suricds of drill in quict (cne-half of the remainder of the hour), ond
in ncise (the balnnee <f the hour). The practice in quict always came
first. During this time, cach subjcet wns given 2 chanec to work to-
ward tho rarticular cbjectives for that day and to get eriticism and
suggestions frem the instructor. Each subjcct was then given an
oppertunity to practics similarly in noige,

(4) 1/2N-Q-N. With this group the noisc was distributed as indieated by
the symbuols. The half pericd of practice in nuodse during the first Lour
vas uscd as o motivational pericd. Each subject was given n message
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to read over the interphone network, in noise. Another subject was
asked to repeat the message as he heard it. If the message hnd not
been sufficicently intelligible to permit its being read back accuratcly,
the criginnl speaker was asked to give it again. Intelligibility, or the
lack cf it, thus became immediately apparent, and an opportunity was

~ furnished each man to see the impertance of practicing for increascd
speech intelligibility. The balance of the first hcur was used in lecture
and discussicn en proper voice technique for spenking in noise, Hour
twc was used as a practice pericd to work on correct veice technique
in quiet. Hour threc was a practice period in neise, providing an op-
sortunity tc 2pply to 2 ncise situaticn the viice techniques previcusly
practiced in quict, .

(5) N-Q-Q. This group oxperienced noise during their first hour of train-
ing, but nct in the secund and third hours. The first hour was used 2s
a motivatisnal perisd, in the same fashien as for the 1/2N-Q-N groug,
excegt that the procedure was carried cut for the full heur. Hours
twe and three vere used as instructicnal and practice pericds in quiet;
2 few minutes at the beginning of the hour were used for giving in-
structicns, the bulk «of the time for practice.

(6) Q-Q-N. This grouy experienced noisc cnly during the last cf the three
training pericds. The first two hours were used for instruction and
proctice-in-quict, The last hour was used tc apj.ly the previcusly
Lracticed skills in o ncise situaticn.

The adjusted mean gains of the six groups are represented by Figure 3.
Tablc III summearizes the stetistical analysis of the data. Besides the adjusted
mean gains cf the greup, the Table gives comparisons between the adjusted mean
gain fcr each experimental grouj and all cther groups. For cxample, the follow-
ing data arc found in the first row of the table: (1) the adjusted mean gain of the
1/2N-Q-N grouy; (2) the differences betwecn the adjustad mean gain for this
group and cach of the cther experimental grouys; (3) the standard crrors of these
differences; (4) student’s statistic fcr cach of these comjariscns (the ratic of the
diffcrence in means to the standard crror of the differcnec).

Tvio methods (1/2N-Q-N and N-N-N) aj;.enr sujpericr to the cther four.
The differcnce between the twe methods is slight (1.2 score points) and not stotis-
tically significant (“‘t”’ = 0.49). The diffcrences between the four less cffective
motheds are also slight (Maximum difference 1.9 scere jpoints), and short of
statistical significance (Qargest ““t’’ = 0.75). The differcnces between the two best
mcthcds and the cther four are of greater magnitude, h-woever, ranging frem 4.3
to 7.3 scere peints, and yield t-ratics which arc larger thon can probably be
attributed to experimental crror. The first two metheds of using noise as 2 port
of practice in viice technique arc therefore superior tc the cther four.
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Table III.Adjusted Mean Gains and Summary of Statistical Analysis of
Data from Six Groups Trained for Three Hours with earious
Amounts and Distribution of Practice In Noise.

Adjusted Mean Gain . Comparison with Other Groups

N-N-N Q-Q-Q 1/2N-1/2N-1AN Q-Q-N N-Q-2

-3
w

5.8

1/2N-Q-N  16.3 Mean Diff. 1.2
5.49

S.E. Diff. 2.43

0 20
O
(%]

Mean Diff.
S.E. Diff.

“t"

L o o
L =

5.
2.
g 0.49 2. .32
4
2
1

Q-3 10.8 Mean Diff,
S.E. Diff,

“t”

~N W N W =

25
o ©

1/2N-1/2N-
1/2N 10.6  Mean Diff.
S.E. Diff.

€622
t

O o1

e O e
- 3

Q--N  10.6  Mean Diff.
S.E. Diff.

“t"

it =
o w©

N-Q-Q 9.0
“‘t”’ required for significance at various levels of confidence:

10 % level of confidence = 1.64
5 % level of confidence = 1.9¢
2 % level of confidence = 2.33
1 % level of confidence = 2.58

Reference to the previous description of the procedures shows that the two
best methods were: (1) one in which noise experience was used as a motivating
device during half cf the first period cf practice, and as a period of application to
a noise situation during the third and last period of practice, with the second
period used for practice-in-quiet; (2) one in which noise was used thrcughout all
of the practice during three hours of training.

That the latter of these should have shown up as supericr seems contradictory
to the results of Experiment A, described above, in which the practice-in-noise
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group showed a substantially smaller gain than the practice-in-quiet group., It
must be remembered, however, that the first experiment is not clear indication of
the comparison between practice-in-noise and practice-in-quiet, since both ex-
perimental groups had noise experience prior to the beginning of the experiment.
Experiment B, therefore, must be regarded as a more valid test of the comparison
Its results indicate that the use of noise in practice can be advantageous. The two
groups specified above showed substantially greater improvement than the growp
that had no practice in noise during its training periods.

The results also indicate the importance of the manner in which the noise is
used, The 1/2N-Q-N grcup experienced the same total amount of noise as the
1/2N-1/2N-1/2N group, but showed substantially more gain following training. The
over-all conclusions from these two experiments seem to be as follows:

(1) Noise, as a part of practice experience, can be an effective aid to train-
ing in voice technique for speaking in noise,

(2) The amount of noise experience is important. Results from Experiment
A indicate that it can probably be over-done.

(3) The manner in which the noise c¢xperience is used is important. 1t is
probably best used to provide motivation and an opportunity to practice
undcr realistic noise conditions.

(4) 1t is not necessary that 21l of the practice be in noisc. A judicious com-
bination of practice-in-noise with practice-in-quiet is at least as
effective as practice-in-noisc only,

Experiment C: This experiment was designed to answer two very practical
questions. Experiment B had demonstrated that experience in speaking and
listening in noisc is advantageous in training in voice communication. Howcver,
the noisc-producing apparatus used in the Laboratory is of a type which would be
difficult to procure in quantity., This is particularly true of the large high-fidelity
loud speaker used for broadcasting the noise into the room. It would be impracti-
cal, therefore, to recommend the usc of such equipment for training installations
that are to be put into widespread use in AAF schools. It was necessary, thereforc
to test experimentally the effectiveness of 2 noise which could be produced with

more available equipment.

A second problem was presented by the pessibility that some training units
might have to be placed in rooms so located that a high level of ambient noise in
the training room would be disturbing to work in adjacent rooms. Accordingly, it
was important to determine the practicnbility and effectivencss in training of =
noise not broadeast into the room, but intrcduced clectrically into the interphone
system. Such a noisc hns 2 high level at the ears of anyone wearing 2 headsct
coupled into the interphone system, but the room remains quict.

In order to provide the required answers, four groups of cadet subjects were
RESTRICTED.
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trained for a period of six hours. A different condition of noise was assigned to
cnch group. The four noise conditions were as follows:

(1) Ambicnt Noisc I. This is the standard Laboratory noise which had been
uscd In most of the previous training experiments. It is produced by an
clectronic noisc generator, nmplified by means of 2 Webster, Model
18 - 50 power amplificr, roted at 50-watts, 2nd broadeast into the room
through a Jensen EP - 807 reproducer. The latter is a high quality sixteen
inch dynamic speaker, in 2 base reflex cabinet, with an auxilinry high-
frequency “‘tweeter’’ and cross-over network. The overall level and
sound spectrum of this noise as measured in the room is shown by the

solid curve of Figurc 4.

(2) Ambient Noise II, This noise was produccd with the same type of noisc
generating and amplifying equipment, but broadeast into the room from
a Jensen, Model M - 10, 12-inch clectromngnetic spenker, This is 2
smealler, less costly spenker then the EP - 807, The noise level and
spectrum obtained with this speaker are shown by the broken curve of
Figurc 4. It will be seen thot this noise had on overall level slightly high-
er than .smbient Noise I, »nd with somewh=t greater level in the low
frequencics. It had » much lower level in the high frequencies, however,
above the 406 - 800 c.p.s. octave band, and preliminary experimentation
showed its mnsking effect on speceh to be less, Perccntage intelligibility
scores obtained for the two noises with a practiced listening panel and
four speakers were: Ambient Noise I -- 60.6; /umbient Neisc I -- 6€.3 .

(3) Noisc in the System I This noisc was fed into the system by connecting
the oufput of the nolsc amplificr across the enrphone circuit of the
interphone network., Its level was sct to provide approximately the some
obstacle to communication as that of AAimbicnt Neise I. By preliminary
experiment, using » ccnstant greup of sperkers and listeners, » curve of
word intclligibility against level of noisc in the system had been cstab-
lished. This curve w=s uscd to sclect levels cf noise in the system which
would match, in terms of masking of specch as mensurced by 2 word in-
telligibility test, the two ~mbicnt noises which werc used in the experiment,

(4) Noisc in the System II, This noisec wns produced in the same way ~s Noisc

{n the System I but was sect at 2 level to match the Ambicnt Nofse I, Tt
hada Somewhat lower level than Noise in the System L

The content or subject motter of the coursc, and the training procedurcs,
were kept constant between groups. The only variotion between the trained groups
was in the noise cenditions s deseribed nbove,

In addition to the four groups which were troined with the four different
noisc conditions, n contrcl group was measured, The subjects composing this
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group were given initial and final intelligibility tests -imult-n_ously with the
subjects composing the trained groups, but received no voice technique training
in the Laboratory. :

In ordcr to make meaningful comparisons between the results of these group
it was necessory to use o standard noisc for the initial and final inteclligibility test:
for 2ll groups. The noise used was the standard Laboratory noise, designated here
as Ambient Noise I, The testing procedure was the rotational one, previously
described, in which all subjects act as both speakers and listeners.

Table IV, Adjusted Mcan Gains in Intelligibility Score of Four Groups

Trgi- ed for = Period of mﬂuﬁ'\'ﬁﬁh—mer_enf Noisc Con-
ditions and of a Control Group. :
Expcrimental Group Adjusted Mcan Gain

Ambient Noise I 18.8
Ambient Noise II 18.1
Noise in System I 15.7
Noise in System II 18,7
Control Group ; 5.8

Anclysis of covariance on all five groups (4 trained groups
and control): F = 15,05

Anzlysis of covariancc on four traincd groups: F = 1.07

Figurc 5 and Table IV prcsent the results of Experiment C. As shown in
Table IV, two separate analyses were carried ocut. The first was an analysis of
varicnce of 2ll groups, including the control greups. The F of 15,05 obtained from
this analysis is highly significant, indicating that relicble differences between
groups exist, Since the differences between the control group and the trained group:
were all large and the differences between trained groups were all small, it was
thought possible that the magnitude of this F might be 2ccounted for in groat part
by the differences between the control and cxperimcentzl groups. A sccond anclysis
was thercfore made, from which the control group © was excluded. The small F of
1,07 obtained from this analysis indicates thot there are no statistically significant
differences between 2djusted gain sccres of the four trained groups. The largest
difference is approximately three score points,

The analysis therefore indicntes that 2ll trained groups made improvement,
2s measured by gnin scoraes, which was larger than that of the control groups by
amounts that are highly significant strtisticnlly. The difierences between the group:
trained with the four varinticus of noise conditi~ns cannot, hcwever, be regarded as
reliable. It is thus impossiblc to say, on the bagsis of the above dnta, that one type
or level of neisc is better than another for troining purposes. The group troined
with the lower level of ambient neise made cssentinlly the same amount of improve-
ment as the group trained with the high level noise. Lower-powered amplifiers and
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less expensive reproducing cquipment than has been used in the Laboratory
appear, therefore, to be entirely practical for usc in training installations.

Also it appears to be feasible to usc ncise in the system if an ambient
noisc is impracticable or objectionable. The use of noise in the system is: pot,
however, recommended when an ambient noisc can be used. Although the dis-
tincticn is not reflected in the data, the instructors who handled the experimental
training groups agreed that use of noise in the system was less desiroble ad-
ministratively, It was their obscrvation thot the subjects disliked it and secemed
to find it more irritating thon the ambiont noise. This was particularly truc cf
the higher level of noisc in the system. There is also ~ temptation for the
subjccts, with noise intreduccd clectrieally into the system, to remove the cor-
rhonces or shift them off the cars to climinate or reduce the irritating noisc.
There is thus an added instructional problem when noise in the system is used,
since the men must keep their headscts on if any cffective practice or drill is
to b enrried out. In addition the ambicnt noise situation is much more renlistic
For thusc rensons, it is recommoended thzt 2mbicnt noise be used wherever
possible. The datr demonstrate, however, that noisc in the system can be used
without marked loss of ¢ffcctivencss, in spitc of its buing less convenicnt.

The receommended level of noise in the system, where it must be uscd, is
2 level corresponding to thot of Neise in the System II, in Experiment C. Being
relatively low, this noise is probably 1oss unccmnf urtablc. to the students. Also,

though the difference is slight, the dato indicate that this 1evel of noisc in the
system moy be somewh2t botter thnn Noisc in the System I,
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